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MT LORD, 


Do here moſt humbly beg Leave to Preſent to your 


Grace my Principles of the Philoſophy of the Ex- 
panſive and Contractive Forces, or, my Inquiry into 
the Modern Philoſophy, and the ſeveral Parts of it; 
which has been the Labour and Study of many Years, 
and to which no One has ſo Juſt a Title as your Grace, 
who formerly Honoured this College with your Re- 


ſidence amongſt us, and ſince, with your Patronage 


and Favour ; And it would be no Inconſiderable Re- 
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7 be Dedication. go 


ward 85 the Fatigues, I have Undergone i in theſe Mat- 
ters, if your Grace will Pleaſe to Accept of this Ad- 
dreſs, as a Teſtimony of that Unfeigned Gratitude and 


Reſpedt; I owe to your Grace, for the many Great 


Condeſcenſions, which I have formerly Received from 


' You, and of which I ſhall always Retain a moſt Faith- 


full Memory, WhO am, 


Your GRAct's 


moſt Obliged, and mof 
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T is with the utmoſt Pleaſure and Delight, that I am at Length able to 


Principles of the Expanſive and Contraftive Forces, or my Inquiry into 
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Preſent to the World, after the Labour and Pains of many Tears, my — 


Philoſophy and the ſeveral Parts of it, which was begun, even before 
the Noble Perſon's Admiſſion into the College, I have the . Happineſs to be 
of, to whom theſe Sheets are Addreſſed, and was continued during his Reſi- 
dence here, to this Time of its Publication; So far, as the Affairs of the So- 
ciety, the Buſineſs of my Pupils, and the Studies of my Profeſſion, as a Clerg y- 


Man, would permit. 


I all only here Add in Reſpelt of my ſelf, in order to Obwiate any Ca- 
lumnies, which may have been Raiſed againſ{ me, as to my Afﬀettion to the 
Preſent Government, That my firſt Oaths were to King William, my ſecond 
to Queen Ann, and my laſt to his Late Majeſty, and as They are with me 
of a Religious Nature, ſo I have always Aﬀed Conformably to them, and 
uit h the utmoſt Duty and Allegiance, in my private Station, to the ſeveral 
Princes, to whom I had given my Faith, and called God to Witneſs for my 
Obedience. 15 e 


'TIS True, as I have had ſeveral moſt Good and ſincere Friends, who come 
under the Charatter of Whigs, Tho I could heartily Wiſh thoſe Names of 
Diſtinction were entirely Sunk among ſi us, I have Alſo had a very Juſt and 
De ſerved Affection, and Eſteem, for ſeveral of my moſt Worthy Friends, who 
are under the Denomination of Tories, and particularly, for Two Nonjurors in 
this Univerſity, whom I could Name; Whoſe great Learning, Piety, and Abilities, 
have claimed and challenged, upon the Account of their own intrinfick Value and 
Merit, that Reſpeit and Regard from me, and as, upon ſome Letters which paſſed 
 betwixt them and me, before I Publiſhed my Demonſtration of the Chriſtian Re- 
ligion many Tears ago, I was ſure were Conſcientious and Learned Men, and 
were only Unfortunate in taking of Oaths, from which they could not depart, 
and for whom I am as certain, that the Worthy Dr. Laughton, Late Fel- 
low of this College, had a very ſingular Regard too; The One of theſe Learn- 
ed and Good Men is Dead, and the Other, who Survives him, is Reſpeffed 
and Eſteeni d by every one in this Univerſity, of what Denomination ſoever, 
who has not loſt all Senſe of Religion and Humanity. But my own Princi- | 
ples and Perſuaſions have been ever on the Side of the Oaths, which I have 
taken, and Conſequently on the Side of the Glorious and Happy Revolution, 
and againſt the Maxims of an Hereditary and Indefeiſible Right, as will be 
| ſeen in a Latin Oration, Annexed to this Inquiry into Philoſophy, Spoken by 
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me, ; when Bachelor of Arts of this College, and 0 ab hic h the f Noble Perſon's 
Good Tutor, to whom theſe Papers are Inſcribed, was pleaſed to give thoſe 
Encomiums and Commendations, which, I am afraid, it did not deſerve, 


7 487 


ONE of my firſt LefFures to my Pupils, after his Late Majcſty's Happy 
Acceſſion to the Throne, was concerning the ſeveral Rights, by which Princes 
can be any ways ſuppoſed to Govern, which I told them muſt either be, by 
Conqueſt, or by Primogeniture, or by Election, or by a Recognition of the States 
of any Kingdom: That the firſt his Majeſty Renounced, as every Engliſ- Aan 


Abhors, that he had a Legal and Juſt Claim upon the Second, ſince Primo- 


geniture was reſtrained by the Laws to thoſe, who were Proteſtants, as lile- 
aviſe upon the Third, ſince the Voice of the People was on his Side, and alſo 
upon the Fourth, ſince the States in Parliament had evidently Recognix d him; 
That, as to firith Primogeniture or Hereditary Right, Half of the Kings upon 
the Engliſh Throne, or more, ſince the Times of the Conqueror, had ſat there 
by Recognition of Parliament, who were not the Immediate Heirs to the Crown, 
and that the Conqueror himſelf, from whom they deri d, had ſet aſide Edgar 
| Atheling, the True and Rightful Heir according to the Hereditary Scheme, as 
Harold before him had done; That on the other Hand the Pretender to the 


Imperial Crown of theſe Kingdoms had not one of theſe Rights ; His Primogeni- 


ture was not only Diſputed, but there were great Reaſous to Think, that in Fatt 
he was not a Legitimate Prince, nor had he the Voice of the People, or the 
Recognition of Parliament to ſupport his Pretenſions, and that it was 1 mpoſſible 


for him to come in, any other Way, than by the firſt Title, Namely, that of 


Conqueſt; Which, as it was Odious in it's ſelf, muſt be alſo Maintain'd and 
Aſcertain d thro' Seas of Blood, and at length by making all Engliſh Men, 


without Diſtinction, a Prey to Foreign Troops, and Foreign Maſters, either Ger- 


mans, Ruſſians, French, or Spaniards, fo the Total Ruin and Subverfion of 
our Religion, our Laws, and our Liberties, „ 
IN the Buſineſs of my Profeſſion, as a Clerg y-Man, I have likewiſe taken 
all Occaſions, both at the Univerſity-Church, and in thoſe of the Pariſhes, 
where Jam, or have been, Miniſter, to. ſhew the Happineſs, We enjoy under bis 
Late Majeſty's Excellent Adminiſtration, when the Times were Proper for ſuch 


Diſcourſes, as upon his Late Majeſtys Happy Acceſſion to the. Throne ; 


Nor have I been wanting in this College, as Dean, and Fellow of it, 
upon ſuch Publick Solemnities to Mark and Diſtnguiſh them by Appointing 
thoſe Orders. and Rules to be Obſerved, which ſhould Expreſs a Becoming and 

Decent Feſtivity and Joy. But 1 "Treſpaſs perhaps too much upon my Reader's 
Patience, and I rather, having this ſingle ani only Opportunity in my Life 

to do it in ſo Publick a Manner, Recount | this, to Declare to the World 


my unreſerv'd Sentiments in theſe Matters, under the Patronage of this Noble 


Perſon, than to Convince, any one of my Loyalty and Affection to his Pre- 
ſent, and to his Late moſt Excellent Majeſty, of which every Honeſt and Good 
Man, I dare ſay, has been always Satisfied. | 85 | 
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PREFACE 


As 10 my Prinoiples of the Philoſophy of the Expanſive and Contraffive. 
Forces, or ” Inquiry into the Modern Schemes and & yſlenis of Nature, which 
ly Preſumed to Addreſs to the Noble Perſon above Named, They 


I have hum 
are Principles, which T had Entertain'd concerning it very Early, and upon 
my firſt Application to the 5 tudies of Philoſophy, and even be fore my Ac- 


quaintance with Sir Iſaac Newton's, which, in many Particulars, rather Juſti- 


fies, than Contraditts, what I Propoſe : and when I was an Under-Graduate in 


this Univerſity, and could not ſee the Rea ſon of the Abſtraitions, which Ma- 


thematicians and Philoſophers made Uſe of in their ſeveral Sciences, I Applied 


my ſelf to the Late Reverend Dr. Laughton, who was then Eminent in thoſe 
Studies, was in Part my Tutor and my Friend, and who very kindly Endea- 
vour d to Inftrutt me, ſo far as he could, in thoſe Matters, but without giving 


ine any farther Information, which I have fince found, it was Impoſſible for 


him to do; Becauſe thoſe Abſtrations, which are at preſent Eſpous'd, are 


Wrong and Erroneous, and are the only Obſtruction and Hindrance to a farther 


Progreſs in Truth, and this kind of Knowledge, which I have Laboured to 


Remove, by Propofmg a Geometry and Philoſophy,” which ſhall be Adequate | 
to, and which ſhall reach, the whole Extent of Being. 1 


I can only Say, that theſe Principles of the Expanſive and Contraffive 
Forces have carried me much farther in the Explanations of Nature, and the 


Phenomenons of it, than I could at firſt have poſſibly Imagin d; For I at 
firſt Thought, if I could fry any tolerable Account of Matter, and what 


the Eſſence of it was, which all others Deſpaired of, I fonld make a No- 
table Advance in that Science; And this was what I originally Intended ; 
But Purſuing the ſame Principles, I perceiv'd they would give an Account not 


only of That, but of the various Properties and Afﬀetions of it, as Colour, 
Sound, Iaſte, Smell, &c. Sir Iſaac Newton's Gravitation, and even of the Sur- 
prizing Effefts in Chymiſtry, of the Vegetation of Plants, of the Conflitution 
and Formation of the Parts of an Human Body, of the Reaſon of the Rewo- 
lution of the Planets, of the Capacities and Powers of the Mind, and of the 


Union of the Material Syffeme with it; Problems, which all Philoſophers have 


hitherto Reſigned as not to be Solved, and which yet ſeem to be fairly Ex- 


plained upon the ſame Principles of the Expanſive and Contraftirve Forces. 
My Reader may eafily Su poſes that ſuch Contemplations, as theſe, did there- 

th of Pleaſure and Aftoniſkment, and I do humbly 
beg Leave to Profeſs to the World, that I believe there is ſcarcely any Phe- 
nomenon in Nature, which may not be Accounted for from the ſame Prin- 


ciples. 


ſineſſes to Encounter, which yet I would hope might be Diminiſted, if Men 
would but Conſider that ſeveral Opinions and Syſtems of Philoſophy were Pa- 
tronixed and Defended in the Free-State of Athens, without any great ny 

1 N proach 


AS to my Reaſonings upon theſe Subjefts, I am not much Apprehenſive, that 
they are Inferiour to thoſe of the Philoſophers, whom it is my Misfortune not 
to Agree with ; But Prejudice and Partiality and a Fondneſs for Great Names, 
-ewithout ever Inquiring into Things themſelves, are Hard and Obſtinate Buſi- 
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13 the redete of Great-Brittain ? 


THE Fawonri end Celebrated Univerſi ity of Oxford at this Time. 17 to 


the Ariſtotelian Scheme, and our own of Cambridge, which is no leſs Re- 
nowned for its Studies and ts Learning, and the Great Men it has Produced, 


| ſeems to be too much Addicted to the Carteſian, or, which is much the ſame 


as to the Principles of a Similar and Homogeneous Matter, to the Newtonian 
On the Contrary, as Ariſtotle Affirmed Four Principles, Des- Cartes * 


and Sir Iſaac Newton One, which is that of Gravitation or Attraction, I 


beg the Favour, under the Patronage and Proteftion of the Noble Perſon I 
haue Mentioned, to Intrude my ſelf amongſt theſe Philoſophers, and to Declare 
there are neither More nor Leſs than Tuo; Namely, the Expanſive and Com- 
tractive Force, I cannot but here Acquaint the World, that the Preſent Phi- 


loſophers Derive all their Notions of Nature from Italy and Galileus, or from 


Des-Cartes and France, Excepting what Kepler a German has done in Re- 


pelt of thoſe Sciences, and from whom Sir Iſaac Newton is ſaid to have 
taken his Principle of Gravitation, and who is E flew d to have been the 


moſt Learned and Sagacious Man of his Age; But in all other Reſpetts, our 


_ Philoſophy, as it is now Received and Embraced, is the Produff of Popi/h 
Countries, Imported to us from Italy and France, and I will leave the World 


to Judge, whether Superſtition and Foppery in Religion in any Nation, will 


not make an Impreſſion of Atheiſm or AYP 18 the "TREO PI a it, as it 


mof certainly has done. 


ALL therefore, Abbe I Defirm and Ku is to rk a philoſophy, which 
is truly Engliſh, a Cantabrigian, and a Clara one, as it was Born and 


Educated and Studied in thoſe Places, and which it is not Impoſſible may be 


as Juſt in its Reaſonings, and as Good in its Religion, as That which is 
brought over to us from Countries, which abound either im Superſtition or in 
Atheiſm 5 ; And as my Name is not much Worſe in the Letters, which belong 
to it, than thoſe of Galileus, or Des-Cartes, and for Reaſons Alledged at 
the End of this Philoſophy, by which it is Evident, there are only Four Ways 


of Explaining Nature, One of which I have Taken, and 0 One elſe has done, 


I ns Venture to call the GREENIAN. _ 8 5 


THE Original Occaſion of my Purſuing theſe I nquiries wth that Vohe- 
mence and Application, which I have Uſed, was upon the Account of my Dear 
and Good Pupils, whom I Love, and whom, I thought, 1 was to Inform, as 


well as I could, and not to Indulge them in Errors, 50 I could not Subſcribe 


to; and which, if they are ſuch, as Philoſophy is the Parent of Phyſick, muſt 
hair coſt Millions of Lives in the Praftice of it, upon Corpuſcularian or Ato- 
mical Principles, or, which is the ſame, upon thoſe of a Similar and Homoge- 
neous Matter; Beſs ides, the Impreſſion ſuch Notions have made upon Chriſtia- 
nity it ſelf, to its great Prejudice, as may be ſeen in the following Sheets, 


will Sufficiently TWP me in the Oppoſing oh them. 
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upon him ſel 


PREFACE. 


1 there are. any Miſtakes in this Scheme of Philoſophy, as Perhaps there 


nay be many, for it is a moſt difficult Thing to Explain, what Exiſtence or 
Being is, I wy yet Say, that I have uſed all the Integrity, Diligence and 
Capacity, which it is Poſſible for me to do, and that it is much Eaſier to Un- 


dieͤrſtand an Hundred Volumes in the Greek or Latin Authors, than That ſingle 


One of Nature, I muſt however beg Leave to Plead in Excuſe to the World, 
if I am Miſtaken in the Main, as I believe, and am pretty well Aſſured, I 
am not, That this Inquiry, as Large as it is, has been amidſt ſeveral o- 
ther Studies, Buſineſſes and Employs, which have hall a Relation to the Col- 


lege, to my Pupils, or my Pariſhes, all of whom I moſt Exceedingly Love, 


Value, and Efteem; And, if it had not been upon their Accounts, and for the 
Charge and Expenſe of Printing, and Creating too great a Fatigue and Trouble 
to my Reader, I could have Extended theſe Inquiries to five Times the Num- 
ber of Sheets, which J here Preſent to the World, and which any One will 


See and Perceive upon a Curſory Peruſal of them only. 


I have one farther Apology to make to the World, that many of theſe 
Papers were Written ſeveral Tears ago, even before the Printing of my laſt 


| | Book of Philoſophy in 1712, to which the Noble Perſon, I have ſo often Refer- 


red to, gave me the kind Encouragement of his Subſcription, and which has not 
been Confuted, nor can be, by any of our Modern Reaſoners, however Great their 
Names may be, and however High their Reputations may Stand, in the Philoſo- 

phick or Mathematick World. On the Contrary, the A 1 Sir Ilaac Newton, 


in ſome Meaſure, falls into my Notions, and now Confeſſes a Plenum, or ſomething 


like it, who had in the firſt Edition of his Principles Propoſed to Demonſtrate, 
that there muſt of Neceſſity be a Vacuum, againſt which I Argued in the 


faid Book, and of which I did my ſelf the Honour to make a Preſent to him 


upon the firſt Publication of it. But I foall Tire my Reader with theſe Pre- 


liminary Explanations, and would only Humbly beg the Favour of him at his 
Leiſure-Hours, that he will Pleaſe to Inquire with me, whether the Philoſo- 


phers are True or not, in their Solutions of the ſeveral Problems in Nature, 
which, I think, I may pundtually Affirm, they are not; and J am Satisfied, that 
whenever any One of Common Sagacity and Penetration will take that Province 

4 he will fd all the Reaſons in the World to enter into the ſame 
Sentiments; That is, if he firſt Reads thoſe Authors in Philoſophy, whom I 
Quote, and then Sits down to Conſider of them; I only ſhall Add, that I 
Eſteem and Look upon this, together with my Philoſophy of 1712, as my Se- 
cond Demonſtration of the Chriſtian Religion, by fhewing the Fallacies of 
thoſe Reaſonings in a Philoſophy, which ſeems to Oppoſe it, or to have very 
little Regard for it; My farther Demonſtrations of the ſame, Excellent Re- 
ligion will be, with his Allowance and Permiſhon, Addreſſed to the Good Marqueſs 
of Blandford, for whom, during his Reſidence here, as I Received from him 
the moſt Signal Kindneſſes and Conde ſcenſions, and as his Piety, Charity, Hu- 
mility, and Goodneſs, were beyond Example, I cannot but always have the 
higheſt Eſteem and Veneration ; Which Demonſtrations of the Chriſtian Religion 
Lie Written by me, and are ready, in ſome ſhort Time, if he will Pleaſe 


to Allow them that Honour, for his Lordſbip's. Patronage. © 
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\ONCERNING the Principles of the Mechanical Philoſophy of | 
Galileus, Chriſtian Hugens, Sir Iſaac Newton, and Dr. Keil, 
Concerning Thoſe of che Phyſical Aſtronomy of Kepler, Sir Iſaac Newton, 
| and Dr. Gregory. N „ = 5 
CE Concerning the Principles of Anatomy, Chymiſtry, Pneumaricks, and 
HFydroſtaticks, of Dr. Gibſon, Dr. Keill, Dr. Drake, Tawvry, Blancard, 
and Alphonſus Borellus ; Of Lemery, Mr. Boyle, and Dr. Freind ; and 
of Dr. Wallis, Dr. Halley, and Other. „„ 
Concerning Thoſe of the Opticks, Dioptricks, and Catoptricks, of 
' Dor-Garier, Robante, Molynens, Dr. Gregory, and Hg.. 
| F 
Concerning the Principles of the Metaphyſicks and Logicks, or of 
 _ the Eſſay upon Human Underſtanding, of Mr. Locke. 
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Concerning Thoſe of the Ethicks, or the Natural Religion, of the ſaid 
E Eſſay, and of Des. Carters Meditations, of Dr. Clarke, and Mr. Wollaftor. 


%%% ny. RR. 
Concerning the Principles of Mathematicks, Fluxions, the Infinite Series, 


I In all which Sciences, Compared with the ſeveral Demonſtrations of the 
1 Chriſtian Religion, is Sewn, 
Ihat che Evidences for Revelation are Exceedingly Superior to Thoſe of 
7 P Philoſophy and Reaſon, Being, Together with the Inquiry into the Prin- 
_ciples of Natural Philoſophy, Publiſhed Amio Domini 1712, the Second 
|  Demonliration of the Truth of the Chriſtian Religion, The Firſt being 
=_ Publiſhed Anno Domini 1711. EI, e 5 
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Concerning the PrIxCIPLEs ; of _ MECHANICAL PHILOSOPHY: 


Chap. I. ONCERNING Similar Matter, a 1 and the New 7 heory off Light 
and Colours, and of Sounds, with a Solution of the Rainbow. 


Motion Aſſerted in it; As alſo of Space, Place, Time or Duration, and Celerity, 
CHAp. III. Concerning the Principal Theorems of the Mechanical blu phy, with a Pro- 
poſal of a New Meme of Mechanics. 
CHaP. IV. Concerning the Five Mechanical Na and the Demonſtrations of them. 
CHaP. V. Concerning the Expanſive and Contractive Forces, Acting in a Center of De- 
tention, or in any Diſtances, or Removals, from it. 
Cnae. VI. Concerning the Mutual Concourſe of Bodies Hard, Soft, or Zlaſtick: 


Ph 
9 


of © Nuala. 
N 5 BOOK 11. LE 
Concerning the Principles of the Phyſ cal Aſtronomy. 


CHAP. L Concerning the Laws of Nature and Motion. 
Chap. II. Concerning the Mutual Concourſe of Jones and the Laws Relating thereto, as 
alſo of the Compoſition of Forces. 
Chap. III. Concerning the Method of Naſcent 2 E vaneſcent Reaſons. 
CHap. IV. Concerning the Fundamental Propoſitions of this Philos Ph); and the iow 
of Them to the Solving the Revolutions of the Planets. 
Chae, V. Concerning the Theory Propoſed Ly this Philoſophy for the Solution of the Erroys 
and Irregularities of the Planets. 
CHae. VI. Concerning thoſe Propoſitions, which Relate to the Particular Forces, by which 
the Planets are Retaind in their Orbits. 
| | | | p 
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Concerning the chief properties . Matter, as alſo Concerning the Prin- 
ciples of Chymiſtry, Anatomy, Pneumaticks and Hydroſtaticks. 


Chap. I. Concerning the Chief Properties of Material Beings. 

Cap. II. Concerning the Principal Phænomenons Obſervable in Chymiſtry. 

Chap. III. Concerning the Phenomenons in Anatomy, and Firſt of the Common 4 Proper 
Containing Parts of the Abdomen, the Cuticula, the Reticulum Mucoſum, the Cutis, the 
Membrana Adipoſa and 0 a, the Communis Membrana Muſculorum, the Peritoneum 


and Omentums 


b 2 „„ CHap, IV. 


Cap. II Concerning the Principles of the Mechanical Philoſoph 1), and the Matter and 


5 nab. VII. concerning the e of Heavy Bodies in Tuclin 'd Planes, and foe Oſcillation 


95 


3F 
.*Y 


TTT n N 8 £ Fire 
MIA £2 Cee — 3 LENS 2 * 2 , 5 ; 
We 5 PEAS 1 6 2 A 
\ g 5 OFT IS I CA END ts a, 


np. V. Concerning i 


The CONTENTS. 


nur. W. n the OEſophagus or Gullet, the Vemtricle or Stomach, and the * 


teſtines or Guts, and 15 the Mouth and Palate. 
e Liver, the Gall. Bladger, the $, ee and bs Pancreas, 


Chap. VI. Concerning the Meſentery, the Receptacle of of” the Chyle, the Thoracick Duct, aud 

the Via Lactea, or the Paſſage of the Chyle into the Blood. 

CHAp. VII. Concerning the Thorax, Diaphragns, Pleura, and Mediafinan, 

Cray. VIII. Concerning the Heart, and it's Pericardium, the Aorta and Cava, the 
Arteria and Vena Pulmonaris, PE; Circulation of the Blood. 

Car. IX. Concerning the Expanſive and Contractive Forces. 
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B O O K IV. 
| Concerning Opricks, Dioptricks, and Caroprricks, 


CHap. I. Concerning the Doctrine of Refleiion, As Propoſe ed by De ſcartes from Impulſe and 
Ne ſiſtence. 


CHAp. II. Concerning Sir lſaac Newton's Hypotheſis of Reflection from Impulſe and At- 


traction. 


Cnap. III. concerning Dr. Wallis Eyobel. $ of Reflection from —_ and Elaſti. 


ctty. 


Chap. IV. Concerning the ſeveral Hypotheſes of Refraction. 


CHap, V. Concerning the Fundamental Principles of Opticks. 


Char. VI. Concerning the Propoſitions in Opticks, which Relate to Glaſſes, which 4 are either 


double Convex, or Plano-Convex Ones. 
Chap. VII. Concerning the Reſpective and Vertual Focus's of Glaſſes. 


Char. VIII. Concerning Meniſcus-Glaſſes, and the pe tions thereto Regs. 


CHAp. IX. Concerning Simple or Plain Viſion. 
CHaP. X. Concerning Viſion, as Performed thro Single Glaſſes, Plane or Convex, which are 


Interpoſed betwixt the Object and the Eye. 


Chap. XI. Concerning other Tropoſi tions, which Relate to Convex Gla wes, Interposd betwixt 


the Object and the Eye. 


Char. XII. Concerning the Properties of Concave Glaſſes, Placed betwixt the Obj ef and 


the Fe. © 
CHAP. XIIL Concerning the Propoſitions, which Relate to Teleſropes and Microſcopes. 
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Mr. Locke. 
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CHAP. II. Concerning 20 YT Ideas, and the Mind's being A N41 Tabula. 

CHAP, III. Concerning Simple Ideas. 

Chap. IV. Concerning Perception. 
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CHaP, VII. cyncerning the Cs laeas of Number, Infinity, Motion, Colour, Taſte, and 


Smell. 


CHAP. VIII. Of the Moaes of Thinking x Of Pleaſure and Pain; Of Power ; of Mixed 


Modes; Of our Complex Ideas of Subſtances ; Of Collective Ideas of Subſtantes ; ; Of Rela- 
tion; Of Cauſe and Effect ; Of Identity and Diverſity ; Of Other Relations; Of Clear 
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CHAP, IX. 


* - 
OO I OE EE oo I ONO EO CO CEO EE ORE OCT WE RT 


The CONTENTS. 


CHAP, IX. Of Words or Language in General ; Of the Signification of Wards ; Of General 
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Concerning the Ethicks, or Natural Rel igion, of Des-Cartes's Meditations, 
| Mr. Locke's Eſſay, of Dr. Clarke, and Mr. Wollafton. © 


CHaP. I. Concerning the Little Importance of Natural Religion, after the Revelation of 
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zT Roots; And likewiſe, Of the Form of Equations, the Diſpoſition of Them, and the Exter- 
| _ mination of the Unknown Quantities out of Them. | ; 
CHAP. III. Concerning the Solution of Problems, and Reducing them to Equations. 
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1 K FO RE \ we Proceed: to an e into, ant an ee of t the Jo Diſfred 


betwixt us, 


Principles of the Mechanical Philoſophy, and the Phyſical A ftronomy, 2 and the preſent 


been alledg'd againſt us in Relation to our Principles U Natural Philo« 
PI in which our Principal Affirmations were, that there is no ſud” Vhing as a 
Vacuum in Nature, that Matter is not Similar and Homogeneous, but that Light is ſo; 
that the Qualities or Properties of Matter, which occaſion the Senſations in us of Taſting, 
: Smelling, Feeling, Hearing, and Seeing, are not derivd from different Modifications 


of the ſame Homogeneous Matter, nor from any Figures of the Corpuſcles of; it, 


or Actions in it; but from certain innate Forces which are Inherent therein, which 
Forces we propos d to Explain: On the contrary the preſent*Philoſophy informs us, 
that there is a Vacuum, that Matter is Similar and Homogencous, but that Light is 
not, that the Properties of Matter, by which one Portion of it is diſtinguiſſid from 
Another, are owing to the particular Figure of it's Parts, a 12 75 it's FREED of Pores, ar 


* 1 ? 


and to the Motions of ſuch Parts one amongſt Stier. 0 W e 21 e 
505 F. 2 As to a Vacuum, we ſaid, that the Proofs of it OY upon a —_— Concerning „ 


Vacuum, and 


it WIII be neceſſary to clear our Way to it, by Conſidering what Ras Thier, 


that all Matter was Homogeneous, which' was the very Thing in Queſtion, for if all h ih Cn. 
Matter Was alike, and the World Was full of it, it was own'd, there could be no rover ſtands 


Specifick Gravity, but that all Matter Was alike, was diſputed and in Terms deny'd; 3 5 _— * 
T1 


and this Subject We proſecuted thro our whole fifth Chapter of the Principles of Natural Phi- 


Natural Philoſophy; and g. 43. we ſhew'd the Inconcluſiveneſs of the Argument loſophy Chap. 


. 5. $. 4 
drawn from Specifick Gravity to evince a Vacuum: On the contrary the preſent 5 > #3: 


Phitolopliy- in it's firſt Edition had affirm'd from thence the Neceſſiry of a Vacuum, 1c 


a Which wlietlter convincd by what J had offer d in Contradiction to that Demons Princip. Prop. 


rstion, or upon a farther Canvaſſing and Conſidering the Matter, it, in the ſecond : 5 Bt 
| * 


Editions. alterd to this Aſſertion, that; all Spaces were! not equally Full, if by that is 1. & 2 
meant, that ſome Spaces are not full, but on the Contrary are void of all Matter, 
tis the fame as the former Propoſition, that there is a Vncuum, and all the Advantage 
there: is in the Change, is, that it is more doubtfully and ambiguduſly, and there- 
fore more oraculoully Expreſsd; if by it is meant, that Spaces are full of Matters: 
but not euallyeſo, che, fiſt Proſelyte We have had to our Reaſoning! and Arguments, 
is the Perſon Whoſe Reaſoning and Arguments we oppos d, ſince that is Hat ww 
maintain, that there is a Plenum but that Matter being Various” and Diſſimilar, 


Spaces are nor full Of the ſame Matter, but are repleniſhd With W Sorts and 
1 5 ty BY,” h Kinds | 


c of Similas n, Book L 
BYY Fr Kinds of it, and therefore arc not equalh Fall; but fas is an Honour io mean a 
1 9 Perſon, as I, cannot expect. 

& | ©. Trar this Philoſophy yet has ſome. einein to be this Hons which 
8 | | I have defended, is manifeſt likewiſe from a new Edition of it's Light and Colours; 
1 Sir II. Newt. and the Optical Queries annext to it, where an Æthereal Medium is introduc ad, 
1 a 9 155 which may have little or no Reſiſtance to the Motions of the Planets and Comets, 
F- 211, 2. which may be the Occaſion of the Refractions and Reflections of Light, and by 
| whoſe Vibrations Light may communicate Heat to Bodies, and be put into Fits of 
1 eaſy Reflection, and caſy Tranſmiſſion; and by whoſe Elaſticity Gravity is thought to 
1 be accounted for: Theſe are all Notions which tend to the Confirming of what I ori- 
YN: ginally advanc'd, that there is an Æthereal Plenum, and which the Great and Divine 
Q | Dr. Barrow has long ſince patronizd and aſſerted, and the Learned and Judi- 
1 cious Dr. Pearſan adopted into his own Perſuaſions and Opinions. 

BY Sir, Newt: Bur notwithſtanding theſe Conceſſions, this Philoſophy ſill relapſes into > it's old 
LEP Optical Tr Doctrine of a Vacuum, and a Similar Matter in the 287 Query, and eſteems all 
B32 FS Hypotheſes to be Erroneous in which Light is ſuppos d to conſiſt in Preſſion or Mo- 
23 3s tion propagated thro a Fluid Medium, and all that is argu'd in that Query concern- 
1 ing the Rarity and Denſity of a Medium is upon the Suppoſition, that there is no 
2 other Rarity or Denſity, but what proceeds from the Minuteneſs or Groſsneſs of the 
k | | Parts of the ſame Similar Matter, and the leſs or greater Number of them in the 
3: ſame Space, from whence it concludes, that a Plenum or a Denſe Fluid can be of 
3: 2 no uſe for. explaining the Phænomena of Nature, and therefore may be juſtly re- 

L i | je&ted; for the doing of which, it is ſaid, we have the Authority of the oldeſt and 
moſt eminent Philoſophers of Greece and Phenicia, who made a Vacuum and Atoms, 

1 and the Gravity of Atoms, the firſt Principles of their Philoſophy: It is farther here 
„ 52 told us, that the main Buſineſs of Natural Philoſophy is to argue from Phænomena 
23: without feigning Hypotheſes; and to deduce Cauſes from Effects, till we come to 
YN: | the ſirſt Cauſe, which certainly is not Mechanical, and not only to unfold the Me- 
3 | chaniſm of the World. but chiefly to reſolve theſe and ſuch like Queſtions; 
13 What is there in Places Empty of Matter, and whence is it that the Sun and Planers 
„ gravitate towards one another without denſe Matter between them > Whence is it 
Y7; that Nature doth nothing in vain? And whence ariſes all that Order and Beauty 
3 | which we ſee in the World? To what end are Comets, and whence is it that Planets 
3.3% move all one and the ſame way in Orbs Concentrick, while Comets move all manner 
1 of ways in Orbs TOP Excentrick ; and what hinders the fixt Stars from falling upon 
1 | one another, &. for we ſhall rake notice of no more Queſtions here, becauſe the 
i NA relate to the Animal and Intelligent World, which dos not come under 
: * preſent Conſideration. _ 
is 4 Vacuum a 3. FRoM whence it is evidemy that this Philoſophy 3 knows what to 
3 „ wr aſſert, ſometimes it ſeems to think there is a Plenum, but that all Spaces are not equally 
© keſopby, or eſe Full, that there is an Ethereal Medium ſpread and diffusd thro' the whole Solar 
. is "nuff Be "Syſtrane, which may occaſion the Refractions and Reflections of Light, and the Fits 
i. rev ah cf caſy Reflection and eaſy Tranſmiſſion, by whoſe Vibrations Light may commu- 
$38 © _  nicate Heat to Bodies, and Gravity be poſſibly folv'd by it's Elafticity ; at other Times 
3: 18 dis Rich n Plenum can be of no uſe for explaining the Phænomena of Nature, and 
* Mn z therefore to be rejected, and for the doing of which we have the Authority of the 
it PEO ancienteſt and beſt Philoſophers of Greece and Phænicin. | 
13 I0 clear up this Matter a little therefore to the preſent Philoply, we muſt take 
Js the Liberty to inform it, that however glad we might be to have ſo great an Au- 
thority to juſtify our Reaſonings upon this Subject, it cannot come into the acknow- 
ledgement of a Plenum, without Diſcarding and Diſavowing it's own Principles, and 4 
3 therefore it might as well have retain d it's Aſſertion of the Neceſſity of a Lac mmm. 
of according to the firſt Edition of them, as alter'd it to another, that all Spaces are not 3 
=  _ equally full, which is done in the ſecond; for tho one who maintains a Diſſimilar 
1 . and Heterogeneous Matter in it's own Nature, may agreeably and conſiſtently with 
5 much a Notion affirm a Plenum of a thin and ſubtle Æther, which is as much and 
= 4ẽẽss ſubſtantially Matter as the groſseſt we can Name, yet the Caſe is not the ſame 
1 With thoſe, who define Matter to be one Similar, Paſſive, Solid, Extended and In- 
x. variable Thing, fince if Spaces are full of ſuch a Matter, it is evident it will be all 
8 one, 


more Rare and Porous than is commonly believd, Water is nineteen Times lighter 


"Eliip: 5 Wk a Pied," 9 - „ 


one, as if it Was fall of the groſseſt, for Inſtance of Leid or Gold, ſecink iis 15 
no Difference in Matter, as it is ſuch, and conſequently It is truly and juſtly con- 
cluded; that there would be no POE Gra avity, and Bodies would no more deſcend 


in Air, than they do in Gold. 


F. 4. SINCE then a Vacuum is what the Neth Philoſophy TOO defend; Bere The Objections 
it may appear to moderate and qualify it's Aſfertions concerning it ;-we ſhall firſt 3 Bd 
conſider ſome farther Arguments alledg'd for the Proof of It; Which we did not Similar Matter 
particularly inquire into, tho' they were in General anſwer'd in our Principles of 17 arther conſi- 
Natural Philoſophy , and afterwards examine into the pretended Authority of the _ 85 ye 
Philoſophers of Greece and Phanicia for the rejecting a Plenum, and eſpouſing a Va- Deſcription of 
cuum, and it's Atoms and the Gravity of them. | oy TON 

As to the firſt, one principal Objection againſt a Vacuum and a Simditab Matter, ; 
for they muſt ſtand and fall together, is, 4har in the infinite Rarity of the Air, ac- 
cording to this Doctrine, where there is nothing but Similar Matter or Pores and 
Vacuities, there would be ſo much Vacuum, and lo little Matter in Proportion, which 
would be only diſpers d in Particles here and there at very conſiderable Diſtances 
from cach other, that it would be the fame to all Intents and Purpoſes, as if we 
walk't and breath'd in an exhauſted Receiver, every one knows, that no Animals can 
live in ſuch a State of Exhauſtion, and by Conſequence it wou'd be impoſlible for 
us to do it; if we were to exiſt and breath in a be Wich has a thouland Va- 
cuities for one Portion of Matter. 


IF we now turn to the preſent Plitotophay; it frankly owns, that Bodies are rich Sir If. Newt. 
Opticks Props 
8. Part 
than Gold, and conſequently nincteen Times Rarer, and Gold is ſo rare, as very Book z FP 


readily, and without the leaſt Oppoſition to tranſmit the magnetick Effluvia, and 
caſily to admit Quick ſilver into it's Pores, and to let Water paſs thro' it, when 
compreſs d in a Concave Sphere of it, upon the outſide of which it ſtands in Drops 
like Dew, without burſting or cracking the Body of Gold, from all which we may 
conclude, that Gold has more Pores than ſolid Parts, and therefore that Water has 
above forty Times more Pores than Parts, and he that ſhall find out an Hypotheſis 


by which Water may be ſo Rare, and yet be not capable of Compreſſion by Force, 


may doubtleſs by the ſame Hypotheſis make Gold and Water, and all other Bodies 
as much Rarer as he pleaſes, ſo that Light may find a paſſage thro' tranſparent Sub- 


ſtances: The magnet Acts upon Iron thro all denſe Bodies, not magnetick nor red 


Hot without any Diminution of it's Vertue, as for inſtance, thro' Gold, Silver, Lead, 
Glaſs, Water; the Gravitating Power of the Sun is tranſmitted thro' the vaſt Bodies 


of the Planets without any Diminution, ſo as to act upon all their Parts to their 


very Centers with the ſame Force, and according to the fame Laws, as if the Part 
upon which it Acts were not ſurrounded with the Body of the Planet; the Rays of 
Light, whether they be be very ſmall Bodies projected, or only Motion or Force pro- 


pagated, are movd in Right Lines, and whenever a Ray of Light is by any obſtacle 


turn'd out of it's Rectilinear Way, it will never return into the fame Rectilinear Way, 
unleſs perhaps by very great Accident, and yet Light is tranſmitted thro' Pellucid 
folid Bodics in Right Lines to very great Diſtances. How Bodics can have a ſuffici- 
ent Quantity of Pores for producing theſe Effects is very difficult to conceive, but 
perhaps not altogether Impoſſible: For the Colours of Bodies ariſe from the Magni- 
tudes of the Particles, which reſtect them, as was explain'd above; now if we con- 
ceive theſe Particles of Bodies to be ſo diſpos'd amongſt themſelves, that the Inter- 
vals or empty Spaces between them may be equal in Magnitude to them All, and 
that theſe Particles may be compos'd of other Particles much ſmaller, which have as 
much empty Space between them, as Equals all the Magnitudes of theſe ſmaller 
Particles, and that in like manner, theſe ſmaller Particles are again compos'd of 
Others much ſmaller, all which together are equal to all the Pores or empty Spaces 
between them, and ſo on Perpetually till you come to the ſolid Particles, ſuch as 
have no Pores or empty Spaces within them. [Why if ſo, what then? truly nothing 
at all, for this Philoſophy here,” as in what follows, is ſo Wiſe as to leave us with- 
out a Concluſion :}3 And if in any groſs Body, there be for Inſtance, three ſuch Degrees 
of Particles, the leaſt of which are Solid, this Body will have ſeven Times more 


_ Pores than tolid Parts: But if there be four ſuch Degrees of Particles, the leaſt of 
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in kemmn will be to the Vacuity | _ HS 1. 
in kemn, and amo as 1, Mat- FA. |. 1 a] 


Matter in aeg to it's Vacuity, [__H; 
therefore of four Parts, but eg | 


and conſequently the Portion of |. 


"Of Similar Matter, Bock I. 


which are Solid, the Body will have fifteen Times more Potes than ſolid Parts; 
if there be five Degrees, the Body will have one and thirty Times more Portes than 
ſolid Parts; if ſix Degrees, the Body will have ſixty and three Times more Pores than 
ſolid Parts, and ſo on perpetually; and there are other ways of conceiving how 
Bodies may be exceeding Porous, but what is really their inward Frame is not yet 
known to us. 3 5 * „„ 36%, 5 Tn” 

Tus in Reſpect of the Calculation above, let 45 C repreſent the Square Section 


of a Cubical Particle of Matter, divided firſt into four Square Areolz, and let one 


be Matter, and the other Vacuity alternately; Then let ae gf be divided into four 
other Square Areolæ, the one Matter, and the other Vacuity alternately, and let the 


ſame be done by the other Particle of Matter in the firſt Diviſion : Afterwards let 


tem be divided into four other Square Areolæ, the one Matter, and the other Va- 
cuity alternately z and let the ſame be done by. every of the Particles of Matter in 
the ſecond Diviſion; The Matter in this third Diviſion will be to the Vacuities 
or Pores as 1 to 7, becauſe the EE js 
Matter in lem will be to the __ & 


t PYe.. . VV 


cuity; and amo will be 2, Va- q e e 
A 
r 


| 
cuity ; and therefore the Matter 5 F741 


ter, to 3, Vacuity; and the ſame .— | ors eee, 7; 
may be ſaid of the reſt of the is 


that it wil 
to 3, Vacuity, which conſiſts fHʃI = 


will conſiſt likewiſe of four Parts, TR | > V 1 
all of which will be Vac uit. =O Sy 1 9 | 


Matter in the Space 4bzf, will | N eee e 
be to the Vacuity in the ſame |] E 

Space, as 1 to 7, and the ſame _ 5 
may be ſaid of all the other | | Ta 1 
Portions of Matter and Vacuity y _ _ 8 


in the Space a bed: Let now © 1 


the leaſt Part of Matter in lem n, 8 | 

viz, erst be divided into four other Square Areolz, the one Matter, the other Va- 
cuity ; the leaſt Part of Matter therefore in kem will be divided into Two, one of 
which will be Matter, and the other Vacuity, and the leaſt Part of Vacuity will like- 
wiſe conſiſt of two Parts, and the Matter in the leaſt Particle of it in hem x will 
be to Vacuity as 1 to 3, and the ſame may be faid of all the Particles of Matter and 


Vacuity in Len nu, which conſequently will conſiſt of four Parts, one of which will 


be Matter, and the other three Vacuity, therefore a K mo will conſiſt of four Parts, 


which will be all Vacuity, and the Portion of Matter in aemo will be to it's Va- 


cuity as 1 to 7, and the fame may be ſaid of the reſt of the Parts of Matter, and 
Vacuity in 4egf, which therefore conſiſts of eight Parts, one of which will be Mat- 


ter, and ſeven Vacuity, but g (= to aegf) which will be all Vacuity, conſiſts of 


That. the fore- 
going Deſcrip- 
tion and Cal. 
culation do's 

not ſerve the 


Pur poſe for 


which it was 


coutriv'd, but 


the Contrary, 


eight Parts, and therefore there will be in 261, 1, Matter, and 15, Vacuity, and the 
{ame may be ſaid of all the other Square Arcolz in 2bc 4d; and by the ſame Method 
we may procced to a fifth or ſixth Diviſion, from whence we ſhall perceive that the 
Body will have 31 or 63 Times more Pores than ſolid Parts, as may be ſhewn by 
taking pgle, uxy e for the leaſt of ſuch Parts. 7 
K. 5. Tails is a true Pattern or Delincation of that Matter, which is now em 

brac'd and receivd for Authentick in Nature, which therefore in this Scheme we 
have deſcrib'd, and which explains the utmoſt Stretch of Genius, which the preſent 
Philoſophy makes uſe of, to get quit of a Difficulty ſo uneaſy to it, that is, to find 
out a ſubtle Matter, whilſt it affirms all Matter to be alike, which ſhall be continu'd 
in it's Parts, and yet infinitely Rare and Porous, for if that is not done, if Air, for 
inſtance, 


1 ones vb IP” „ REM 1 1 
ay ak. 8 3 —— — 
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| Chap: | J. and a 22 acuum. 


inſtance, has one Part only of Matter for a thouſand Vacuities, and thoſe Parts of 
Matter are ſeparated and at a Diſtance from each other, for one Part of Matter we 
breath in, we ſhall meet with a Thouſand of Vacuum; and how it would be poſlible 
for us to breath at all in ſuch a Medium, any more than in an exhauſted Receiver, 
is not, nor can be accounted for: To. evince therefore how a continu'd Subſtance, as 
Air, or Water, or Glaſs, or Gold, may have an infinite Number of Pores in it, ſo that 
the Space they take up ſhall be infinitely Greater than the ſolid Parts of Matter in 
them, this Calculation is contrivd, which with what Succeſs it anſwers the Inten- 
tion of it, we ſhall now Examine. : | ; 
AND firſt, it is manifeſt, that in the Square 2 bed the Parts of Matter are disjoin'd 


from each other by the intermediate Arcolæ of Space or Vacuum, and that the 


Arcolæ of Matter in the firſt Diviſion touch each other only in four ſingle P-ints, 
in 1, g, h, and c, ſuppoling this Alternation of Space and Matter to be continu'd ſix- 
teen Square Areolæ, in which the Reaſoning above will be the fame. 

SECOND, it is manifeſt, that in the ſecond Diviſion, the Areolæ of Matter recede 


farther from each other, and have more Vacuity betwixt them, and that they do not 


touch excepting in two Points, and many of them in one Point only. 

THIRD, it is manifeſt; that in the third Diviſion the Areolæ of Matter ſtill farther 
recede from each other, and ftill have more Vacuity betwixt them, and that their 
Points of Contact ate fewer and rarer than in the Former. 5 

FRo whence it is plain, that the farther the Diviſion is carry'd on, the ſmaller is 
the ſolid Part of Matter, which is ſuppos d to be without any Vacuity, and the greater 


is the Vacuum round it, by which it is more remov'd from a Contact with any other 


Matter, that is, you dinuniſh the Matter and increaſe the Vacuum, or Space about it.; and 
is not this a worthy and very extraordinary Solution of the Dithculty, which it in Fact 
confirms? We fay it is a great Dithculty againſt a Vacuum and a Similar Matter, 

that there ſhould be fo much void Space and ſo little Matter in Proportion, becauſe 
it do's not ſeem probable we could breath in ſuch a Medium ; This Philoſophy an- 
ſwers that Difficulty by ſhewing, that there is ſo much void Space, and ſo little Mat- 
ter in Proportion, and demonſtrates at the ſame Time, that theſe ſmall Parts of. Mat- 
ter in an infinitely rare Medium, may be infinitely remov'd from each other, for 
tho the whole Square a bed ſhould be infinitely ſmall, yet ſince the Particles of 


| Matter in it are infinitely ſmaller, there will be the fame Proportion betwixt Mat- 
ter and Vacuity : And this is to ſolve Waters, not being compreſs'd in a Concave 


Sphere of Gold, and it's paſling, as well as Quick-filver, thro the Pores of it; This 
is to ſhew us how Light may be. tranſmitted thro' Glaſs, how the Magnet may act 


upon Iron thro' all denſe Bodies, not Megnetick nor red Hot, as Gold, Silver, Lead, 


Glaſs, Water, without any Diminution of it's Vertue : And laſtly, how the gravi- 
tating Power of the Sun may be tranſmitted thro' the vaſt Bodies of the Planets 


without any Diminution, fo as to act upon all their Parts to their very Centers with 


the ' fame Force, and according to the ſame Laws, as if the Part, upon which it 


ated, were not ſurrounded with the Body of the Planet; Namely, becauſe all Bodies 


are more Porous than we imagine, and becauſe eyen in Gold it ſelf, there are more 
Pores and Vacuities than there is Matter, which Pores and Vacuities are before ex- 


plain d, and their Proportion to the ſolid Parts in Bodies, by the preceding Cal- 


culation. | | 
Amp now I ask could any Authority, beſides that of the preſent Philoſophy, ever 
ſupport ſo abſurd an Aſſertion as this, that Gold and conſequently all other denſe 
Subſtances here mention d have more Pores than ſolid Parts? Why, we muſt bid adieu 
to our Senſes, and to all our Notices communicated from thence, if we muſt ac- 
knowledge this for a Truth, and affirm that Solidity, Plain, Viſible, and palpable 
Solidity is nothing but mere Space, this is a Philoſophical Tranſubſtantiation, which 
requires as much Faith to believe it, and as much Infallibility to maintain it, as the 
Popiſh or Religious one; if there was ſo much more Space and Vacuity in denſe 
Subſtances than Matter, as this Philoſophy repreſents, wou'd it not be as manifeſt, 
as we find it to be in the foregoing Scheme, which is made uſe of to eſtabliſh this 
Doctrine? Should we not perceive little Parcels of Matter diſpersd with vaſt Spaces 
ſurrounding them, and not ſmall Spaces and Vacuities, and almoſt inviſible ſurrounded 
With vaſt Portions of Matter? And wou'd not ſuch a Matter as the preſent Figure 
Fo | Exhibits 


N 


3 fophy, when we conſider d this very Experiment of the Impoſlibility of Compreſſing 


Vacuum, and 


Sir Il. Newt, What it is not; ſince if you afterwards: Compreſs it, it being equally balanc'd in all 
Princip. it's Parts, it cannot admit of any Preponderancy, Alteration, or Motion in them, 


J NE 


Exhibits to us be eaſily compreſs d, and the Particles of it ſoon cruſh'd and conſtipated 

into a cloſer Connexion? Wou'd Water ſweat: out in ſmall Drops like Dew, or pour 

out in large and handſome Streams? Woud not ſuch a Conſtitution of Matter be 

as leaky and perfluous as a Sicve, and do's it not give us the Picture of one? Theſe 
Qaueſtions carry their own Anſwers with them, which is, that they need none; but 
Principles of We have argu'd. againſt this kind of porous Matter in our Principles of Natural Philo- 


ſophy Chap.7. 


9.8. Part 1. Water in a Concave Sphere of Silver, an Experiment made by the Academy Del ci. 


mento. As to the Magnet, it is ſomething ſtrange when there are ſuch large Pores 
contrivd for the Paſſage of it's Force, that it cannot get thro', if the ſolid Body is 
Magnetick, or Heated; one wou'd be apt to imagine therc might be Room enough 
for it, if nothing elſe Was neceſſary, but Vacuum, to it's Tranſmiſſion, but the Caſe 


is otherwiſe, as we ſhall afterwards ſhew. 8 | 
As to the gravitating Power of the Sun acting upon every Particle of Matter in 
the vaſt Bodies of the Planets to their very Centers without any Diminution, it will 
be afterwards proy d, that ſuch an Action is not certain in Fact, and is only a Crea- 
ture form d in a great Meaſure from the Principles of this Philoſophy, into which 

| j 577 HR CT O01 0 992 TG 1 354 
The Diffculties F. 6. ON the Contrary: ſuppoſing a Plenum and an Heterogencous Matter, moſt 
3 7 of theſe Difficulties obtain an caſy Solution. 1 221 
eee e Fiksr, Water and even Air cannot be compreſs'd, the firſt little or not at all, and 
a Similar Mat- the laſt; excepting to a certain Degree, becauſe all Spaces according to the Philo- 
ce ſophy we propoſe are full, tho' not equally ſo, or rather, becauſe the Action of 
by a Plenum, Water is Homogeneous in it ſelf, and Heterogeneous to all others, and therefore 
and 4 Me ſupports it ſelf in this Caſe of Compreſſion againſt any external Force, as much as 
rogeneo. Any ſolid Body or Action will do, but if there is any Weaker or Hetetogeneous 
Action as that of Air intermixt with that of Water, it may be compreſs'd, till the 
Action of the included Air becomes cqual to that of Water; and thus the Subſtane 

or Action of Air, being intermingled with Heterogeneous Subſtances or Actions, 
may be compreſs d till thoſe Heterogeneous Subſtancꝭs or Actions become equal to 
that of Air, but when any Subſtance or Action is Homogeneous it will be as im- 
poſſible to Compreſs it, be it weaker or ſtronger in it's own Nature, as to make it 


3 . 4. 48 i? evidently prov'd in this Philoſophy, where it is ſaid, that, the Parts of an Ho- 

9. 5. Lib. 22 mogencous, and unmov'd Fluid, which is inclos'd in an“ unmoy'd Veſſel, and is com- 

preſsd on all Hands (ſetting aſide the Conſideration of Condenſation, Gravity, and 

all Centripetal Forces) are preſsd equally on every ſide, and without any kind of 

Motion ariſing from that Preſſion, remain and continue in their own Places. 

=> ,_SECOND, Gold or Silver, upon the Compreſſion of the Water included, may give 

a Paſſage to it, without either of them having any Pores, in the ſame Way and 

| Manner, as Paper or Parchment to a Needle, that is, where the Force impreſs d. is 

© Superior to the reſiſting; thus tho' the Subſtance or Action of Gold or Silver is ſu- 

perior to that of Water, yet ſince there is an additional Force by Compreſſion to 

Water, which, as we have ſaid, can have no effect to diſorder it, which is equally 

Balanc'd and Homogeneous, that additional Force makes the Water recoil upon the 

Heterogeneous Action or Subſtance of Gold or of Silver, and being made by that 

means Superior to it, it over-balances and penetrates thro' it, and forms, and points 

out a Paflage to it ſelf, which was not made before by any imaginary Porcs or 
Vacuities. | : Ne” | | 

 "ThiRD, Quick-lilver enters into the Subſtance or Action of Gold by it's own in- 

nate Force and Volatility, by which it's Action is Superior to it, in the ſame man- 

ner, as Water into Salt, or Water compreſsd into Gold, or Aqua fortis into Iron, 

that is, it makes it's on way into the Subſtance or Action of it, without being 

beholden to any Pores or Vacuitics for it's Ingreſs; and the ſame may be ſaid of 

Light in it's Tranſmiſſion thro' Glaſs, or of the magnetick Force thro' the denſeſt 

Bodies, and the Reaſon, that the magnetick Force will not have the ſame effect upon 

Bodies which have a magnetick Force, and which are heated red Hot, is, becauſe 

thoſe Forces are more than a Balance to it, and repel it, by a ſuperior Degree of 

the Expaniive, which will be afterwards Explain d. | §. 7. As 


. 5 
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Chap. L and 4 Vacuum, . 7, 
F. 7. As to 8 is ſaid 40 the Authority ot _ Gracias and. Phan der e 
Philoſophers in the preſent Caſe, the Ancienteſt and moſt Eminent of whom made nia 5 


4 Vacuum and Atoms, and the Gravity of them, the firſt Principles of theit Philo- 0 4 Plenum 


ſophy, and rejected a Plenum, this is ſo far from being True, that the ee ee eee, as 


drawn from 


Certain and Evident., and what we affirm'd, True, Princip. Philof. Pre. $a 4. rc and 
Plutarch in his Account of the Opinions. of Philoſophers in five Books, Chap. I 8. Laertius. 

Book the firſt, aſſures us, that all the Natural Philoſophers from Thales to Plato re- 

jected a Vacuum, and that Empedocles allow d of no Vacuity in Nature; that Lucip- 

pus, Democritus, Demetrius, Metrodorus, and Epicurus affirm d an infinite Number of 

Atoms, and that a Vacuum was infinite in it's Extenſion, that Ariſtotle and alſo the 

Hoicls acknowledg'd a Vacuum beyond the World, but that all was a Plenum with- 

in it, Laertius alſo is a full and unconteſted Wines to the ſame Thing. ö 3 

F. 8. Diogenes Laertius in his Lives of the Philoſophers Lib. I. Segm. 1 1 6. Mena- Concerning 
gius's Edition, in the Life of Pherecydes the Hrian or Phenician, tells us, that T; heopomprs, Op Tk 1] 
affirms this Pherecydes was the firſt who writ concerning Nature and the Gods, in f 
reſpect of which we are inform'd from another Author, that tho he did not facrifice 
to any, yet he us d to * that he led as pure and vcrtuous a Life, as if he had 
ſacrific d Hecatombs, and that there was a ſmall Book extant of his, when Diogenes 
writ of which he juſt mentions the Beginning, he alſo gives us an Epiſtle, which he 
ſent to Thales, and this is the Chief of what we have of Pherecydes, excepting that 
Thales the Author of the Jonick Sect in Philoſophy, and Pythagoras of the Ialiet were 
both of them his Auditors and Scholars, from whom therefore we may poſlibly be 

inſtructed in the Sentiments of the Maſter. _ 

In the Life of Thales, Lib. I. Segm. 22. of the ſame Edition, i it is aid that he was a 
Phanician by Family, and that he apply'd himſelf to the Studies of Nature, and follow'd 
them chiefly in Agypt as Plutarch writes, but left no Monument of his Parts, or his 
Sagacity in theſe Matters behind him, as ſome affirm, and that according to Calli- 
machus he was the firſt who obſery'd the leſſer Bear; but others think he writ con- 
cerning the Tropicks, and the Æquinoxes, and moſt are of Opinion, if Eudemys may 
be credited in his Hiſtory of Aſtrology, that he was the firſt, who ſearch'd into the 
Secrets of that. Science, and who forctold the Eclipſes of the Sun, and the. Changes 
of the Air, that Xezophanes and Herodotus admir'd him for it, and Heraclitus and De- 
mocritus atteſted the ſame, that ſome alledg'd he was likewiſe the firſt, who Taught, 
that the Soul was Immortal, that the Sun's Courſe was from Tropick to Tropick, 
and that the Lunar Orb was the ſeven hundred and twentieth Part of the Sun's 
Magnitude, that according. to Ariſtotle and Hi ippias he attributed Souls to inanimate 
Beings, from what he obſervd of the Attractions of the Load-ftone, and of Amber, 
that he lcarn'd the Precepts of Geometry in Agypr, and was the firſt, who form'd a 
Rectangle Triangle by deſcribing it in a Semicircle, whoſe Baſis was the Diameter, 
and the Angle in the Circumference, as likewiſe who advanc'd the Doctrine of 
Triangles and Rectilineal Deſcriptions, tho Callimachus aſcribes it in his Iambicks to 
Euphorbus the Phrygian, that he was a ſingere Promoter of the Intereſts of his Coun- 
try, and preſery'd it from Ruin by diſſuading the Miletians from joining with Creſws 
againſt Cyrus, that he loy'd a private and retir'd Life, prefer'd Celibacy to Marriage, 
and contemn'd Riches, and planting of Olive- yards, faying, that Vater was the Prin. 
ciple of all Things, and that the World was animate and full of that Animation, or of 
Spirits, that is by what forego's concerning the Magnet and Amber, of Forces which 
were unaccountable, or of Matter ſuppoſing it to conſiſt of ſuch Forces. 

F. 9. In the Life of Anaximanzer; who as Thales, was alſo a Mileſtan, and of the biet Concerning 
Sect, was Contemporary with him, and his Acquaintance Lib. 2. Segm. 1. of the 2 ore 
ame Edition, we are inform'd, that his Opinion was, that the Principle and Element nes. 
of all Things was immenſe, and infinite, and therefore that it was full, not yet de- 
termining Whether it Was Air, or Water, or any Thing elſe, however, he eſteemd 
it to be Changeable in it's Parts, tho Immutable in the Whole, that the Earth was 
placd in the mid'ſt and Center of this infinite. Plenum, and that it was Globular 
and Round, that the Moon was an opake Body, and dcriy'd it's Light from the Sun, 
and that the Sun was at leaſt as big as the Earth, and conſiſted of the pureſt, and 
ſubtleſt, and moſt reſin d Fire; He firſt found out the Gnomon, and plac'd it accord- 
ing to Phovorinus in the Dials at Zacedamm, in order to obſerve the Æquinoxes and 

| Solſtices "= 
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Hook Þ 


Volles and v Was we fiſt Perſon who meaſur d the Anibitus of the Earth,” and who, 


5 5 _ mae a 1 


„ gives an Aero e 
EP er his 89 down a Renis when Net” went out one Mins with his Maid. 
2s his Cuſtom was, to make Obſervations in the Heavens, not minding the Situation 
of the Place, which was the Occaſion of his Death, according to the Mileſi ans, ſays, 

he acquieſces 1 in his Doctrine, and believes him to have found out the Principle of . 

the Univerſe; in the other he complains of the Tyrannical Government amongſt the 

Mileſi ans, and that they were in a continual Fear of an Invaſion from the Nelles, 
upon which account he had but little Heart for Aſtronomical Obſervations, wh 
Woas under conſtant Apprehenſions of Death or of Slavery, and he commends Pytba- 


- ., .oorass Prudence for removing in ſuch hazardous Times from Samos to 3 Rug and 
J where he was regarded and eſteem d. This Perſon taught that Air was the 
Principle of all Things, that it was Infinite, and that therefore 5 at Was . of in, 
and that the Stars did not moye over the Earth, but about it. 18 | 

. o. Anaxagoras, Lib. 2. Segm. 6. was of Clazinicne in Ini on he: ard: Con 
Anaxagoras tinent with Miletus, and the Scholar of Anaximenes, and whereas all before him had 


and Archelaus. affirm'd Matter or the h to be the firſt Principle, that is the Infinite or the Plenum, 
he added an Intelligence and a Mind to it, and was therefore call'd the Mind or the 
Intelligence, and he begins his Philoſophy thus; all Things exiſted together, and at 

once, that is, there was an Univerſal Plenum of Being, which exiſted of it ſelf, and 

to: gether, and in one time, or always, and afterwards the Mind or Intelligence diſposd 

it into Beauty, and order, and form'd, and conſtituted the World; he is ſaid to have 

been Noble by his Family, and Rich in his Poſſeſſions, but particularly eminent for 

the Greatneſs of his Mind, in quitting his whole Patrimony and reſigning it to his 


Sir If. Newt, Relations, his farther Opinions were, that the Sun was a red hot Iron, heated quite | 


Princip. Prop. thro}, and Greater than the Peloponneſus, 1 that the Moon Was Inhabited, and had it's 


Lib. 
PRs pg Hills and it's Valleys,” aN. de q Tas ofpeclopurgeiasy 8947p 740 20 Tar Nel, Ni 


Edit. 2 | Toy Ypuory Ovegatray, obe EX TAY 0 [LOL fPLEPGY LURPOY c ur To Tas oc; namely, 
that the Principles of Bodies, of which they conſiſt, were Homogeneous to the — —— 
that is, that the Parts were of a like Nature with the Bodies which they compos'd, 
as Gold is made up of the ſmall Raſures or Fileings into which it may be divided, 
and in like manner, that the whole Univerſe was made up of Bodies Homogeneous 
to the whole, which conſiſts of them, and into which it may be likewiſe divided, 
and as to Motion, that the Mind or Intelligence was the Origine of it; that heavy 
Bodies tended downwards, as Earth, and that light ones, as Fire, aſcended upwards, 
bit that Water and Air affected a middle Situation, for thus Water lies above the 
Earth, and is eaſily converted into Vapours by the Sun; that the Pole was originally 
in the Vertex, or directly over our Heads, and the Stars were carry d round it's Axis, 
but that it afterwards receiv d it's Inclination, that the © daxy or Via Lactea was owing: 
toa Reflection of the Sun's Light, and not to innumerable Stars ſhining and diſpers d 
in it, Tus os XopenTots uno TAarmars PAGas M οj1 :, Tu Te 21 fo oro omnw97pLs 
am 11 Alg Dr that the Comets were the Congreſſion or Concourſe of 
wandering Stars, which emitted Flames, and that theſe Emications, like the Twink- 
ling in the Stars, were ſtruck by the Vibrations of the Air, that Winds were cauſed- 
from the Rarefaction of the, Air by the Sun, that Thunder aroſe from the Daſhing 


| Deſeartes's together and the Colliſion of Clouds, and that Lightenings were deriv'd from the 
9 Attrition of them; that Earth-quakes were made by the Airs being included in the 


Cavities of it, and endeavouring to return to the Exterior Parts, and” to the Air above 
them; that Animals were firſt produc d from Moiſture and Heat, but afterwards from 
Male and Female; that all the Heavens were form'd of Stones, and that by their 
Revolution they were kept in their Orbit, which otherwiſe would fall from thence, 
Lwhich poſſibly might be no more than that the Planets were ſolid and heavy Bodies, 
Sir If. Newt, and were revolyd in their Orbits, and that they wou'd fink to the Center, if not 


Princip. kept up by ſuch a Revolution, and it is not improbable, that the Story of his fore- 


telling a Stone falling down from the Heavens or the Sun about the River gos, 


Was weck more than a Fiction of tome, who did not underſtand his Principles ;} 
This 


* #7 6 


hap: 2 1 8 und a Vacuum. : 5 2998 "1 


This is however cettain, that his Philoſophy was charged with Impiety , a he was 

accus d by Cleom for aſſerting, that the Sun was a red hot Iron, and defended by his 

Scholar Pericles the famous "Athenian that he Was notwithſtanding find five” Talents 1 
and condemn'd to Baniſhment, and afterwards, as a Betrayer of "is Country, ſen- 5 
tencd to Death, all which he bore with an invincible Patience and Conſtancy. 

Are helaus, Lib. 2. Segm. 16. was alſo a Mileſian, the Scholar of Anaxagoras, and 

the Maſter of Socrates, and the firſt who introducd Natural Philoſophy into Athens 

from Jonia (fo that Annxagoras do's not ſeem by this to have publickly taught it in 

Athens) and it is ſaid to have ended with him, by Socratess advancing Morality and 

Ethicks in it's Room, the Foundations and Principles of which he is thought to have 

learn d from this Philoſopher, who reaſond in his Lectures, concerning Laws, and 

what was Vertuous and Commendable, and what was Juſt; His Opinions were, that 

there were two Cauſes of Productions or Generations, Hot and Cold, that Animals 

and Men alſo were formd from a Mud or ſlimy Matter, that Law and Preſcription; 

and not Nature was the Meaſure of what was Juſt, or Baſe and Diſhoneſt, that 

Voice and Sound was from rhe Percuſſion of the Air, that the Sea ſtood in a Con- 

cave Baſon, and the Water ouz q thro the Earth into it, that the greateſt of the 

Stars was the Sun, and that the 10 Tay or the Univerſe, or the. 9005 (for We hitherto 


find no Mention of Space) was Infinite. \ 
F. 11. Socrates turn d all his Philoſophy upon Morality, but no Joabt had ſome Concerning So- 


Opinions and Notions concerning Nature, and as he was a Diſciple of the Jonick __ 
Sect, and his Maſter Archelaus, Who all attirm'd a Plenum, and as Plato, who was flotl. 
FSocratess Auditor at twenty Years old, and join'd the Morality of his Maſter with 
the Philoſophy of Anaragoras and Thales, affirm'd the ſame Doctrine, it is reaſonable 
to think that Socrates acquieſcet in it, tho' his Genius and Studies led him to inquire 

more into the Mind and Intelligence of Auaxagoras, and the Vertue and Vice of 
Archelaus, than into their Dilputes. concerning Matter, and the Conſtitution of the 
Univerſe. 

FROM Socrates we have a long Series of Philoſophers, ads; Xenophon, Aſchines, + 
Ariſtippus, Phædon, Euclides, Diodorus, Stilpo, Crito, Simon, Glaucon, Simmias, Cubes the 
A of the Table, and Menedemus, till we come to Plato, who all buſy'd them- 
ſelves in Ethicks, Logicks, Oeconomicks, or Politicks, and which we may juſtly ſup- 
poſe were only Efforts towards a Reformation of Government, and Manners againſt 
Polytheiſm and Paganiſm, in which Cauſe Pherecyaes- firſt appear'd, a Syrian or Phæni- 

cian, inſtructed, it is likely, by the ÆAgyptians or the Books of Moſes,” and after him 

| Thales Auaximander, Anaximenes, and Anaxagoras by aſſerting Philoſophy and one in- 
finite Being, in Oppoſition to all the Vanities of the Heathens, and their Plurality 
of Gods, in the Courſe of which Doctrines, and the a of them, ee : 
and Socrates loſt their Lives. : 

Plato, Lib. 3. Segm. 69. Jus may are,, arri he 5 9e Y Gam 97 2 5 Sehe 

20g der 9 ano, 2 ge TW Hale Cl ne, % Area, 8 5 Ms VireoYey T4 ovſxeruatla, 
* NT St 7707s abr 105 wt, vTo T8 Os you eis Ey c Wann, 204 Arg la : 
xps1rIo'2, 5 WHT ave, TOME: 75 Sola Nανοννοπ tis relaeꝶ Fuxaa, Tv, Yep, ep, Yu, 
e c auToy Te To X00 % Ta Oh. ant Ye&0g9%, That is, Plato held, and it was his 
. that there were two Principles of all Things, God and Matter, whom he 
alſo calfd the Mind or Intelligence, and the Cauſe; that Matter was without any 

Form and Infinite, and from it the ſeveral Concretions, and particular Bodies or 
Subſtances of it were made, that originally there were Motions in this Matter but 

very Diſorderly and Irregular, and that by God it was reduc'd into one Place, (that 
is, according to the Account given us by Moſes, each Portion of Matter ſeparated 
to it's own Kind or Species) God, or the Mind or Intelligence, preferring Beauty and 

Order to the Contrary, and therefore that this Eſſence, or Subſtance, or Plenum Was 
converted into four Elements, Fire, Water, Air and Earth, of which Elements the 

World, and all Things in it were formd and made: As to the Character of Plato 
and his Writings, they are ſo well known, that there is no occaſion for me to tran- 

ſcribe his other Opinions, but it is very manifeſt and plain, that he exactly agrees 
with Auaxagoras in his Matter, and his Mind or Intelligence, and the Diſpoſition of 
the Former, by the Latter, into the Frame of the World in which we now ſee it, 


and therefore it is very . to believe, that Socrates, who was a Diſciple of 
B Archelaus, 
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imilar Matte Bock 1; 
2 the Scholar of aue god who. Ws. 5 the Me aſter ff Aue enter d in- 
ro the fame Notions. = 


Crates. t > Arbenion, and Scholar of 0 Cantor, 977 Bion, 5 1 Car- 


2 eee F 99 0 we come to d FR. pope their WR. in writing 118. 


r 


2 "— 5 32. "he held that God was oo” as 275. oo (Ft that his 


Providence extended to the Heavens, and that he was Immoycable, he affirm'd four 
Elements, Air, Earth, Fire, and Water, that the Heavens, and the Heavenly Bodies 


conſiſted” of a Matter different from all theſe, which was his Quinta E entia, and 
that it had a peculiar Motion belonging to it, namely, an Orbicular one, from 
whence it is Evident, that as 4naxagoras and Plato, ſo he aſſerted a Plenum of Mat- 


ter, and a Mind or Intelligence which agitated and moyd it, beſides it is confeſsd 


on all Hands, that he maintain'd the Macerial World was Infinite and Eternal, and, 
conſequently, that it Was full, excepting that Plutarch denies it, who it 1s evident was 
much more Converſant in the Actions and Sayings of Eminent Men, than Wile or 


Judicious in the Sentiments and Opinions of Philoſophers. --__ 


Theophraſiys was the Scholar of Plato firſt, and Be of Ariftatle, Lib. 5. 


rod Segm. 36. and therefore it may be reaſonably preſum d that his Opinion was the 


Concerning 
Zeno and 
Cleanthes. 


ſame in this Point, i in Which he found both his Maſters to agree, he writ an immenſe 
Number of Books upon all Subjects, tho we have nothing remaining of him except- 
ing a ſmall Manual of Characters, and his Volumes arc ſaid to contain in the 


Whole two abe and thirty Thouſand cight Hundred and eight Verſes or 


Diſtinctions. 


After him, Lib. 5. 5 | Segm 58, 855 come ra, Lycon, e Heraclides, and 


Lib. 6. Segm. I, &c. Amiſthenes, Diogenes, Monimus, Oneſicritus, Crates the Theban and 


Scholar of Diogenes, Aetrocles Menippus, Menedemus, among whom we find no men- 


tion of a Vacuum, but it is very probable they acquicice't in the Doctrine of a 


Plenum, ſuitable to what had been taught by area, Plato, and Ariſtotle, from 


whom they deriv'd their Philoſophy. 
F. 12. Zeno, Lib. 7. Segm. 1. was of Cittium in Cyprus a ſmall Greek Town, and 


inhabited by a Colony of Phenicians, and from thence was call'd a Phanician, and 
by ſome an. Aeyprian for the fame Reaſon, he was the Father of the Stoick Philo- 
ſophy, as Mes. of the Academick, Ariſtotle of the Peripatetick, and Diogenes of the 


nicbt, and his addicting his Mind to the Studies of Philoſophy, was from his bring- 


ing ſome Merchandize in a Ship from Phænicia to Athens, where he loſt all by a 
Wreck which he ſufferd at the Piraus, he was thirty Years old when he came into 
Athens, and ſiting down in a Bookſeller s Shop, and Reading the ſecond Book of 
Xenophorn's Commentaries, he was ſo much pleasd with it, that he inquird where 
he might meet with ſuch Men, Crates the Onict, who had been Diogeness Scholar, 
accidentally paſſing by at that Time, the Bookſeller pointed to him, and bid him 
follow him, which he accordingly did, and became for ſome time his Auditor, whom 
afterwards he left, and for Twenty years from thence was a Diſciple of Srilpo, Xeno- 


crates, and Polewo, and from this Philoſopher it is, and his Followers, that we firſt 


hear of a Vacuum amongſt thoſe of the Ionic Sect, and it is not impoſſible, but 


this may be one of the Phanicians whom the preſent Philoſophy intends, when it 


mentions them as Patrons of that Doctrine; If it were ſo, there wou'd be no great 
advantage of Authority to this Philoſophy from a Sect of Men, as the Storcks, who 
were ſo far from explaining Nature, that they went farther from it, and embrac'd 


more Romantick and Extravagant Notions concerning it, than any other Denomi- 


nation of Philoſophers; Thus their making the World a real Animal, and aſſerting 


that there was no Evil in Pain, are ſufficient Evidences of it. 


Bur it is alſo to be conſider'd, that the Vacuum they contended for was nothing 
like that, which the preſent Philoſophy eſpouſes, and ſeems to be little more than 
an Athereal Matter, and the Quinteſſence of Ariſtotle. For Segm. 1 34. to 141. WC 


find, that there are two Principles of all Things affirm'd, ro mig 4 To nage, the 


Efficient, 


Oba = and a V; Acuum. 
Efficient, and the Patient; That which is Paſſive is the % of Matter, Cables Sola, 
a Subſtance in general without any particular Quality or Property, ſo that it is 8 


Gold, or Air, or Water, or Earth, or Fire, but an univerſal Matter, or the Prima 


Materia of the Logicians, out of which the Materia Secunda was form'd; And that 
which is Active is the Wiſdom and Reaſon obſervable in it, which diſpoſes it into 
Order, and to ſeveral Uſes and Ends, which Wiſdom and Reaſon is God; Now this 
ſeems to be the very Doctrine of Anaxagoras and Plato, who affirm'd a Plenum; and 


a Mind or Intelligence belonging and annex't to it; This will farther appear from 
what follows in this Segment, where it is ſaid, that there is a Difference betwixt the 


Principles and Elements of Things, ſince the firſt, the apyai are enn. 9 hae, 
they are unproduc d and incorruptible, the laſt, the oda, AX Td Th exrpory Pbelpoi el, 
that is, by the Influences of the Sun, Water is: rais'd into Vapours, the Earth is 
parch'd; the Air heated, and Elementary Fire extinguiſh'd, and therefore theſe Ele- 
ments are Corruptible, but God and Matter arc unproduc'd and Incorruptible, if Mat- 
ter therefore is unprodue d and Incorruptible, as God himſelf, how is it poſſible, in 
the Notion of the $70/ck Philoſophy, that it ſhould not be Infinite, and Eternal, and 
therefore that the World ſhould not be full of it? Another Diſtinction, which is ſaid 
to be bet wixt Principles and Elements, is qixaa coua@® tay x Hef οοαοαν, i, Tas d 
z2PN4s Aονντπν,Ei e % Hp, that the Elements, as Air, Water, Earth, and Fire are 
Bodies, and have a certain Form affixt to them, by which they become ſuch a Kind 


of Matter, and of a definite Shape and Subſtance, but that the Principles, as God and 


Matter, are Incorporeal, and without Form or any definite Shape or Subſtance 3 If 
therefore Matter is Incorporeal, it is plain the Vacuum of the Szoicks was Matter, tho 
not ſuch as Corporcal Beings, or any Syſtems or Maſſes of groſs Matter, conſiſt of, 
it was the Quinta Eſſentia of Ariſtotle, or the Prima Materia of the Logicians, as we 
before obſerv d; If farther this Matter was & , undefin'd, without any particular 
Shape or Subſtance, it muſt be Infinite, and by Conſequence the Szozcks muſt have 
held a Plenum of a moſt ſubtle, confus'd, and undiſtinguiſh'd Matter, out of which 
the Mind or God, they afterwards tell us, produc'd the four Elements above-mention'd ; 

they likewiſe taught, that the World was properly a Quality of the univerſal Sub- 
ſtance, lc x4oues 6 idiws mis Tis TY oAwy gangs that the World was finite, rul'd and 
govern d by the Providence of God, that it Was one, and of a Globular Figure, c 
de To x pndes tire Xevav, GN 5200 ar, and that in it there was no Vacuum, 
but all Things in it were united and cemented together, but that beyond it, there 
was an immenſe Vacuum, which was Incorporcal, and that Incorporcal was what 
 contain'd Bodies, but not contain'd by them, from whence it is evident, that they 


allow'd no Vacuum in the World, which yet the preſent Philoſophy afferts, but 


thought the Fire, which they plac d in the Heavens, that is in the uppermoſt Region, 
Air, which they diſpos'd immediately under it, Water, which was the next, and Earth, 
which was the loweſt, were united and connected together, fo as to make one con- 


tinu'd tho Difform and Diſſimilar Plenum, as conſiſting of Heterogeneous Matters and 


Subſtances; nor is it manifeſt, that the Vacuum beyond this World was meer Space, 
only an univerſal Subſtance, out of which the particular Ones of the World were 
made, it was Incorporeal, that is, had none of the Bodies or diſtinct Syſtemes of 
Matter in it, which were. found in the World, and it was what contain'd Bodies as 
ſurrounding and inveſting them, but was not contain'd by them, becauſe it was 
derepos and Immenſe. | 

Cleanthes, famous for his indefatigable 3 Ef his Study, was a Stholar of Zeno, 
Lib. 7. Segm. 168, &c. and was entirely attach't to his Doctrines. 

Spherus ſeems to have been an Auditor of Zeno firſt, and after of Cleanthes: ; and 
Chry/ippus, tho an Auditor of cach, diſſented from both in many Particulars, he was 
_ celebrated Logician and Diſputant, but it do's not appear, that he made any great 


Advances in Nature and Philoſophy, and here ends the Jonick Set, who it is very 


plain were unanimouſly for a Plenum, and even Zeno in the World, and in the 
Senſe which I have explain d, beyond it: We ſhall now proceed to the 1talick Sect, 


which was another Branch of the Srian or Phænician Philoſophy taught by Pheres 
c3aes, of which his Scholar Hane was the Chief, as Thales, at: after hint 


anne, of the vic. 
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Concerning 
Pythagoras 
Empedocles. 


G j is a Queſtion, was the Scholar of? Pherecydes, and after: his Death, of Hermodlas at Samos ; 


being inform d, he left his native Country, and was initiated almoſt in all the My- 
ſteries of the Greeks and Barbarians, at length he came to Agypr, and learn'd their 


the Immortality of the Soul amongſt his Country. men the Cetæ, and was worſhip 


was animated, and had an Intelligence annex d to it, excepting Democritus and Epicu- 
rus; ſo that all the Philoſophers, who affirmd a Plenum, acknowledged an infinite 


Morality and Vertue; and in this ſtrain went Fhiloſophy, till Laugh and Grimace, 


ne the firſt Promoters of Atoms and a Vacuum. 


ee at the ſame Time as Zeno, he afterwards was a Scholar of Anaxazoras, and 


ſonings upon Nature of the laſt for his Imitation, and according to Ari/ozte,” he was 


learn d his Geometry from Archyras, and. was an Auditor of Plato. 


he blam'd many Things, but did not advance much, he had ſome Sayings, and ſmall 


F. 13, Pyrhageras, Lib. 8. ee, 1, 2, 3 &c. e a Syrian, gumian, Or a 3 


when he was young, out of a great Affection and Inclination to Knowledge, and the 


Language, and from thence into Chaldea, where ſome affirm he had Zoroaſtres for his 
Maſter, he afterwards return d to Samos, and finding his Country oppreſsd by the 
Tyranny of -Polycrates, he went to Croton in Nah, where he was Celebrated for his 
Number of Scholars, and the Wiſdom of his Laws, which he gave to the Valiams, 
he had Brothers, Eunomus and Zyrrhenus, his Father, Aue ſarthus, and a Servant, whilſt 
he continud at Samos, namęd Zamolxis, who being releas d from his Servitude, taught 


n 
1 
1 4 


by em as a God; Segm. 25. his Doctrine was, , Lev Tay amm 914, © N TH 
parades, CHI Wy @s ay UA Th ora alma. un Dpa, « en bY This laenddos, 9 * 
abe Jodl obs, Tes ae, 6% ds TWV 4e d olela, 2 00 rey, Tas VErBies 65 
o Ta en Te), Mila (a, en 0: Tay emmedu! To Txpea Nia a, 7 en de Tg To bed. - 
K, Gy Y Ta Ne eber riſgaex, bh, bod p, YM, EN % eG C ot 9 Tp6 TeoD oy 
on An, % Ye 45 U X00 ory uU ye, open, Ae ICN 7% Ys 
9 ab oÞaipedn x; aeanynoiwy that the Principle of all Things was one, that is, 
that the Univerſe was one individual Thing, which. contain'd every. Thing in Nature, 
that this one Nature was divided into Two, into Matter, and into the Intelligence 
or the Mind the Author of it, and that this Duality, God and Matter, were Inter- 
minate, or Infinite, and from this Duality aroſe Numbers, from thence Points, and 
from thence Lines, and from thence Surfaces, and from Surfaces, Solids, according 
to the Mathematick Way of Generation, from Solids, Bodies, or Corporeal Subſtances, 
and from them the four Elements, Fire, Water, Earth, and Air, which poſſeſsd and 
paſs d thro all Things, that is, which, one or other, were every where diſpersd thro* the 
vaſt Immenſum, and conſtituted the World, which had a Soul, and a Mind, or Under- 
ſtanding belonging to it, was Globular, contain'd the Earth in the middle of it, which 
was it {elf Globular and Inhabited all round, ſo as to have Antipodes; Plararch like- 
wiſe affirms this to be the Notion of Pythagoras; and Aldobrand and AMenage very 
truly Remark that all Philoſophers, as well as F "1thagoras, maintain'd that the World 


Mind and Intelligence, which actuated it, and the two Philoſophers, and their Fol- 
lowers, Who deny d this Plenum, and aſſerted a Vacuum, were thoſe, Who deny d 
ſuch a Mind or Intelligence; and we may obſerve that theſe were Men ſtrict in their 
Reaſon; & ſerious in * Philoſophy, Vertuous in their Lives, and Pious towards 
God, and the Pythagoreans in particular are celebrated for their Precepts of Piety, 


Irreligion and Atheiſm began to be ſubſtituted in it's Room, by: Democrirus and xa 


I ſhall only juſt mention the Names of the Philoſophers, who. came alter 22 


or as, and then proceed to the Sentiments of Democritus. 
docles; Lib. S. Segm. 54. was the Auditor of Pythagoras, and 3 56. af Par- 


Pythagoras, and propos d the Gravity of Life, and of Habit of the firſt; and the Rea- 


the firſt Inventor of Khetorick or Oratory, as Zeno was of Logicks or Dialecticks. 
Epicharmas of Coos, Segm. 78. was an Auditor of Pythagoras, and Archytas the Geo- 
meter | mention'd by Horace, Segm. 79. was a Pythazorean, and had an Intercourſe 
with Plato, by — as is there recited, and the. Letters betwixt them {et down at 
large. Key 
. of Croton, Sm 83. Was alſo 4 an Angle of erbt cet 5 and Hiophſue of 
Metapontium, and Philolaas of Croton, Segm. $4. were Pythagoreaus; Endoxus, 2185 86. 


Heraclitus, Lib. 9. Segm. 1. was of Fpheſus, it is not ſaid of what Sect he Was, 


Stories are told of him, which is the Caſe of the other Philofophers, in which their 
Hiſtory 


WJ 


("24.874 1 


| 


Chap os and a" Vacuum. 


Hiſtory many Times chiefly conſiſts, according to Laertius; from him follow. Lib. 9; 


Segm. 18, &c. Xenophanes, Parmenides, Meliſſus, another Zeno, Leucippus an Auditor of 
the Sroick; till we come to Democritus. | 1 1 is 


Fd * 
0 8 


CY 


en Democritus, Lib. 9. Segm. 34, &c. was of Abaera in Thrace, on the Shore of Concerning 
3 . he Rive Nel; d Hl 4 1 | | 3 5 2 Democritus. 
the Agean, betwixt the Rivers eſus and Hebrus, as ſome, and as others, of Miletus, and Epicurus. 


it is ſaid he learyid Theology and Aſtrology of the Chalaeaus, when a Boy, and after- 
wards join'd himſelf to Leucippus and Anaxagoras, being younger than the latter about 
forty Years; he usd to ſay, that what Anaxagoras had writ of the Sun and Moon 
was old, that his Opinions concerning them were not his own, but ſtol'n and pur- 
loin'd from Philoſophers, that were much ancienter ; he likewiſe endeavour to detract 
from his Philoſophy in Relation to his Compoſit ion of the World, and his Mind 
Ir Intelligence annext to it, being implacably bent againſt, and an adverſary to him, 
becauſe he wou'd not ſuffer him to continue in the Number of his Scholars ; it-is 


ſaid, that he went into Agyp# to the Prieſts there to learn Geometry, and into Perſia 


to the Chaldeaus, and as far as the Red-Sea, and that he had an Interview and Con- 
ference. with the Gymnoſophiſts in India, he was the younger Brother of Three, and 
when a Diviſion was made of their Father's Subſtance into three Portions; he took the 
leaſt, which conſiſted all of Money, for which he ſhou'd have occaſion in his Travels, 
which was eſteem d by his Brothers to have been a piece of Art and Craft in him. 


he was very much addicted to his Studies, and ſhut himſelf up in a ſmall Cell in a 
Houſe encompaſsd with a Garden to proſecute them with more Vigour and leſs In- 


terruption, he came to Athens, but was not willing to be known out of Modeſty, 
and a contempt of Glory, ſo that he knew Socrates tho unknown by him, yet ſome 


affirm he never came to Athens; he was perfectly versd in all Natural, Moral; and 


Mathematick Knowledge, and in the Liberal Arts and Sciences, Thraſqllus relates, 
that he was a Follower of the Pythagorears, and a great Admirer of Pythagoras; he 
livd in a very retird and ſolitary Manner, and usd to be frequently amongſt the 
Sepulchers, which he might almoſt ſeem to inhabit ; After his Return from his 
Travels, he appear d in a very mean Condition, having ſquander'd away his whole 
Patrimony, till he foretold certain Matters, whoſe Event-verify'd his Predictions, for 
which by ſeveral he was thought worthy of divine Honours, and to avoid the Igno- 
miny of wanting a Grave, which by the Laws he was depriv'd of, for ſpending his 
Patrimony, he recited his Diacoſm, which was much the Beſt of all his Works, and 
for which he was honour'd with a reward of five Hundred: Talents, and with Images 
of Braſs erected to him, he livd to his Hundred and ninth Year, and dy'd with 
great Complacency of Mind, and with little Pain; Ariſtoxenus, in his Hiſtorical Com- 


mentaries, ſays, that Plato wou d have burnt what Writings he cou'd meet with of 


Democritus's, which he collected for that Purpoſe, but that he was hinder d by Amyclas 
and Clinias who were Pythagorenns, and who told him, that it wou'd ſignify little, 


ſince Copies of them were preſerv d, in ſeveral Hands; his Doctrines were, apyas way 
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Arg eU d n Y art\oiom AI. Tw grppOHα. That the Principles of all Things were 
Atoms and a Vacuum, and that all other Things reſted in Opinion only, that there 
were innumerable Worlds, which were form'd and diſfoly'd by the Concourſe or 


Diſunion of theſe Atoms, that nothing could be produc'd from that which was not 


in Being, nor diflolvd into that which never had an Exiſtence, that therefore every 
Thing was made from Atoms or ſmall Particles of Matter, which always exiſted, 
and was ultimately reſolvd into them, that theſe Atoms were infinite both in their 
Number and their Magnitude, or in the Extenſion of them all together, and that 
they were carry d and whirl'd about in the Univerſe one amongſt another, from whence 
leveral Concretions of them were diſpos'd into Fire, Water, Air, and Earth, and 
that many Syſtemes which were compounded of certain of theſe Atoms or Particles 
of Matter, were cemented ſo ſtrongly, and conſiſted of ſuch ſolid Atoms and Par- 
ticles, that they were not liable to Corruption, or were in the leaft affected by any 
External Impreſſions upon them; he farther taught, that the Sun and Moon were 


torm'd from the Motion, and at length the Concretion of theſe ſolid and obftinate 


Particles 


1 
, 
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Particles of Matter, or Atoms, and ln the Soul, So which the Body or the! Uni- 
verſe was animated, was ſo likewiſe, and the Mind or Intelligence of Anaxagoras he 
took to be no other, and that Viſion was caus'd by the Images of Things being im- 
preſsd upon our Eyes; alſo, that all Things were neceſſarily fortn's and made by this 
2.3: i Conccurſe of Atoms without any voluntary or intelligent Agent; and that the End, 
719: 1 1 1 5 which every one ſhould propoſe to himſelf, ſhould be a quiet and ſerene State of 
239. | Mind, not as ſome have interpreted him Pleaſure, but a Mind continually happy in a 

7 = perfect Tranquillity and Conſtancy of it's Thoughts, and not diſturb'd by any Feat 
. br Superſtition, or any other Paſſion which may create it's Diſorder. And this is 
13: 3 io fo the firſt Syſteme of Atoms, and a Vacuum, and of all Things being produc'd by 
3! Neceſſity, and of a World without an Intelligence, Which we find amongſt the Phi- 
1 loſophy of the Ancients, and from whence it is manifeſt, that e and Atoms, 
and a Vacuum had their Riſe and their Birth together. | 

Protagoras, Lib. 9. Segm. 50, &c. Was of Aa and an Awdieor- of 9 LL 

110 affirm'd his Principles in a very confusd Manner, that Man was the Meaſure of 
all Things, that the Soul was nothing but Senſation, and that whether there were 
any Gods or not, he could not determine, for which Aſſertions he was baniſh'd 
Athens, and his Books publickly burnt in the Forum, the Preco or Cryer making Pro- 
x clamation thereupon, and ſearch was every where order'd for them in what Hands 
L 1 ſoever they ſhould be found; he was a mercenary een and waczenlous Stories 
f are told of him upon that Account. 
Anaxarchus, Lib. 9. Segm. 58, &c. Was likewiſe bf hire: 1 chief Bodrine 
was, that he knew, that he knew nothing, which might not be improbable. 
| Þ THE next is Pyrrho, Lib. 9. Segm. 61. the famous 38 Philoſopher, he was at 
' = ” At Painter, and afterwards was the Auditor of the Son of Stilpo, and then 
+ | | of Anaxarchus, to whom he adherd in all his 0 otions, ſo that he went to the 
i Gymnoſophiſts in India, and to the Magi in Perſia, with whom he confer'd; his Do- 
ctrine was, that he coud not make a peremptory Deciſion upon any Thing whatſo- 
ever, nor was there any Thing which we could fully Comprehend, that there Was no 
ih ſuch Thing as Commendable or Baſe, or Juſt or Unjuſt, that Truth was a meer Chi- 
. Mr. Locks mera, and that the Rules by which Men judg'd and acted were thoſe of Law and 
1 u gage Cuſtom, which were the Meaſure of Virtue and Vice, of Right and Wrong, and that 
(ſcſtanding. there was not any one Thing which was really preferable, or one ſhould ſooner 
chuſe than another; agreeably to theſe Sentiments he formd his Life and Manners, 
1 - avoiding nothing which came in his way, whether Chariots, or Carriages, or Dogs, 
1 Dietſeartess or Precipices, becauſe his Opinion was, that you ſheud not truſt your Senſes, and 
Meditat. and therefore not reſign your ſelf to the Conduct of em, and he was often preſerv'd 
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| A | e 43 from great Dangers and Inconveniences, to which he was exposd upon this Account, 
ii la Verits. by his Friends, that follow'd him ; he was mighty deſirous of being, or being thought 
0 to be a good Man, and he livd to the Age of Ninety, and he aud to ſay, that it 
| i 1 was very hard to put off the Man, but Endeavours were to be made to do it to the 
1 utmoſt of our Power, in our Actions, and if that could not 554 * our Reaſon even 
1 . bn gr Things, as they might appcar to us. | 
= Ares him come Timon, and Sextus Empyricus, Lib. 2 | Sega. IC 109. and Hrom So 
i we are brought to Epicurus. | 


' 7 spicurus, Lib. 10. Segm. 1, &c. was an Aalen, had ti Seung in Kamas amongſt 
a Colony of his Country-men ſent thither, and return d to Athens, when he was about 
eighteen Years old, at the time that Acnocrates preſided over the Academy, and Ari/totle 
had form'd a School in Chalcrs, he at firſt philoſophiz'd in Common with others, bur 
afterwards cſtabliſh'd a Sect apart from the reſt, and call'd it after his own Name, 
he began to- ſtudy Philoſophy when he was no more than twelve or fourteen Years 
of Age, he inveighd againſt the Grammariarns for not being able to explain what 
Heſiod meant. by his Chaos, for he taught Grammar firſt, but reading the Books of 
Democritus, he turn'd. his Mind to Philoſophy, from whom he is ſaid to have deriv'd 
all his Opinions concerning Nature; The Stoicis were his. great Adverſaries, and hand- 
ed about no leſs than fifty Epiſtles writ in a looſe and laſcivious Strain, which they 
affirm d to be his, he made a Pathick of one of his Brothers, and kept Leontium as a 
Miſs, he was guilty of very baſe and ſervile Flatteries in his Epiſtles to Lyſimachus, 


e giving him the Appellations of Pear, and King, he practic d the lame mean Arts to- 
wards 


2 


. "5 I 
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of Aliglene; in his Fpiltles concerning Nawfphancs his own Malter, and the Scholar 
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uſe of the ſame Titles of Bean, and King, and writing Pe e MAKES 


> of the fame an, 1g to Pythocles, a beautiful young 
Man, he ſays, he will ſtay, there, in Expęctation of his moſt lovely and divine Pre- 


ſence, nor was Leantium his only Miſs, for he writ to ſeveral others, and in his Book 


el rb, Or, ae fre, that is concerning the Sunmmun Bonum, or, the chief Good which 
2 Man ſhould purſue, his Words are; For I truly haye no Notion of what is Good, 
if we take away all the Pleaſures of Taft, and the Enjoyments of Luſt, the Delicacies 
of Sounds and of Muſick, and the Satisfation which ariſes from bcholding Come. 


lineſs ang Beauty, ov, vap e # 
reprehends him for his laſciyious Way of Diſcourſing, and has many very ſevere Ex- 
preſſions againſt him, not much to the Honour of his Character; Timocrates, the Bro- 
ther of Aer fade, the great Admirer of Epicurus, and once one of his Scholars, but 
left him, relates, that he usd to yomit twice a day from his exceſlive Luxury, and 
that he himſelf had much ado to eſcape theſe nofurnal Cuſtoms, and theſe ſecret 
Conventions of Riot and Philoſophy, that Epicurus was very Ignorant in his Lan- 
guage, ang his Conyerlation, but more ſo, as to the Conduct of Life, and the Know- 


* 5 


ledge of the World, that he was grieyoully afflicted with Piſtempers in his Body, 
ſo that he could not riſe from his Seat for many Years, and yet that he ſpent at 
the ſame Time a Mina, or above three Pounds every day in Eating and Drinking, 


* 


which is allo acknowledg'd by him in his Epiſtle to TLeontium, and the Philoſophers 


of Eyre, he reviles him with the Names of Lungs, or the ſenſeleſs Prater, an IIli- 


terate, an Impoſtor, and a Whore-Maſter ; he calls the Followers. of Plato the Flat- 
terers of Pionzſius, and Plato himſelf was, for his Pride, or his Riches, or his Polite- 


nels, and Elegance of Language, which Fpicurus condemn'd, termd the Golden ; 
Ariſtotle, he lays, was 2 Spendthrift, and went for a Soldier upon the conſuming of 


ol 
q 


his Patrimony, and fold Drugs for his Support, or perhaps turn d Mountebank; 
Protagor45 was a Porter, writ for Democrizys, and became a poor Retailer of 1801 


4 


ing in the 7r#vie, and the common Streets; Heraclitus was a Puzler, and a Diſturbet, 
and Contounder of Philoſophy, without knowing any Thing certainly and clearly; 
 Demoeritus was capable of Judging of Trifles ; and Aptidorus was a fooliſh and inſigni- 


hcant Flatterer; the Cyzzceres were Enemies of Greece, and the Logicians were a ſet of 


Men full of Malice and Envy, and Pyrrho was one, who had neither Learning nor 
Education; The Hiſtorian yet tells us, that theſe were Strange and Romantick Stories 


forg'd of him, that there were a great many, who atteſted his Extraordinary and In- 


x 


credible Candor towards all, and that the Statues of Braſs, which were erected by 


the A/beriaps in Honour of him, were a Proof of it; that he had ſo many Friends, 
that whole Cities could not contain them, that all his Diſciples were ſo fully attach't 


to his Doctrine, that none of them ever left him excepting Aetrodbrus of Stratonice, 
Who went over to Cameades and that there was a perpetual Succeſſion of Diſciples 


in his School, which continu'd when all Others fail'd, he had likewiſe the greateſt 


Regard for, and profeſß d the utmoſt Duty to his Parents, expreſs d the moſt intimate 


Love and Affection for his Brothers, and usd all the Lenity and Mildneſs, which 


Was pAtble towards his Seryants, and to comprehend the Sum of his Character in 
one ſhort Deſcription, he was a Perſon of the moſt exceeding Humanity, and of an 
univerſal Benevolence, he was a deyour Worſhipper of the Gods, whom therefore 
he did not deny, but only the God of Araxagoras, and Plato, that is the Mind and 
Intelligence of the other Philoſophers, and an hearty and ſincere Loyer of his Coun- 


try, he usd to live with his Followers and Friends in a Garden, and according to 
Diocles, upon very plain and ordinary Meats, a little Wine, and with Water for their 


common -Drinking, he was not willing that all Things ſhould be common amongſt 
his Diſciples, which Pythagoras preſcrib'd amongſt his, becauſe he thought that ſhew'd 
a diſtruſt of each other, which ought to be baniſ/d all real Friendſhip, which he 
Was deſirous to eſtabliſh amongſt thoſe who retain'd to him; As to his living upon 
Water, and Bread, and ſuch kind of Food, he is his own Witneſs in his Epiſtles, 


in which he likewiſe deſires a little Cheeſe may be ſent to him, that he may, if he 


has a mind to it, make a more ſumptuous Banquet, than he generally allows him- 


ſelf; of the ancient Philoſophers he had the higheſt Opinion of Anaxagoras, tho he 
pk — contra - 
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dontradicted him in ſome Things, and of Archelaus the Maſter of Socrares ; he was 
very ſimple and plain in his Diction and Stile, and ip his Book of Oratory he ad- 
vites that nothing elſe ſhould be regarded, but how to expreſs your ſelf with Clear- 
neſs and Perſpicuity, and in his Epiſtles. where others usd to write x<ipev, [tho' the 
Epiſtles mention'd in his Life, to Herodotus, Pythocles, and Aenæceus do all begin with 
i he choſe the Form of #3 w TFegTIw, and it was his Notion that to live Vertu- 
ouſly was the beſt Thing one coud do; he began to ſtudy Philoſophy when he was 
twelve Vears old, and was at the Head of a School which he inſtituted and form'd 
at Thirty, he was born ſeven Years after Plato dy'd, he taught at Mitylene and Lamp- 
ſucus for the firſt five Years, and then remoy'd to Athens, where he continu'd to his 
| Death. which was in his two and ſeventieth Year, and was causd by a Stone in the 
Bladder, from whence a Stoppage of Urine enſu d, he labour d under this Calamity 
for fourteen Days, and being worn out with Pain, he Went into a hot Bath, deſird 
a draught of ſtrong Wine to be given him, advis d his Followers and Friends to re- 
member the Inſtructions, and the Precepts he had taught them, and ſo expired. 
I have been more Particular in the Life of this Philoſopher, becauſe it is fo vari- 
douſfly Reported, and it is not Impoſſible, but he might be a better Man than his 
f Enemies, and a worſe Man than his Friends, repreſented him; it is plain, however, 
1 that his Doctrines tended to Vice, and to Atheiſm; to Vice, by the Paſſage before 
bi | „„ alledg d, and to Atheiſm, by thoſe which follow; His Doctrines Segm. 29. were 
comprehended in three Epiſtles, the firſt to 8 concerning Natural Philoſophy, 
the ſecond to Pythocles, concerning the Celeſtial Bodies, or Aſtronomy, and the third 
to Menæceus, concerning Morality and the Se of Life, And What in it we ws og 
to chuſe or avoid. 
{8 In that to Herodotus he tells us, Segm. 37. wy 38. pd 10 65 ow d. enen 
x © 76% Gfdrgois IN eber, &c that the firſt Thing we are to do in Philoſophy, is to 
1 conſider, and to aſcertain, what Ideas are annext to the Words we make uſe of, fo L 
that our Diſputes ſhould not be about Names or Words, but about the Things ex- - | 
; preſs d by them. Segm. 38, 39, 40, r, 42. 44- he tells us, zn 805 vue © ex Ty Un 0172s, 
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Tw een orTee, 9. N u 67h 1c nus 2g uber a, age Tas aN 4TH Aya ſuaion eh 
; o, Poris, & M 2 9 To Tay &Tegiy £97 T® Rabe, r ulla au, 9 1 vl dei TY 
: | Xa, ess Te rde To EO Tay Tas T, % EFT, = Gy 2 al ovſxearus ve x eis & 
| Auorloy, eU £71 lg N Pebals, TOY Nur unde le d no! W rds 
? c e chi YA analog 9 WEYeIes »% Baess. Namely, that Nothing can be produc'd 
from what is not in Being, and that the Univerſe always was ſuch as it now is, and 
always will be, fince there is not any Thing, into which it can be transform'd or 
chang'd, for beſides the Univerſe there is nothing, which entering into-it, can cauſe 
ſuch Alteration or Change, this Univerſe is Corporeal or Body, and if there was 
not what we call Vacuum, or Space, or a Nature which is not Solid, Bodies would 
neither have a Place to exiſt in, nor Room to move in; of more than theſe, that 
is than of Space and Bodies, we can have no Apprehenſion or Notion, and of Bodies 
there are two Sorts, either they are Compoſitions and Concretions, or they are ſuch 
Sir I, Newt» Of which thoſe Compoſitions or Concretions are made, the latter of which are 
9 ear ds Atoms, or the leaſt Portions of Matter, of which Bodies conſiſt, which Atoms are 
the End. It immutable, for if they could be diſſolvd, or chang'd, they would be diffolyd into 
T_ ago nothing, which is impoſſible, ſince as ſomething cannot be produc' d out of nothing, 
Godin the Be- ſo neither can it be reſolvd into it, theſe Atoms therefore are firm, and ſtable, and 
ee full of their own Subſtance, without any Vacuity, and cannot, upon the Diſſolution 
lid, Maſfy, Of Compoſitions or Concretions, be themſelves diſſolvd by any Force without them, 
Hard, and Im- gr within them, fo that the firſt Principles of all Things are theſe ſolid, conſiſtent 
8 Atoms, ſince all Things are Corporeal; moreover the Univerſe is ſaid to be infinite 
in the Multitude of Bodies, or of Atoms the Compounders of them, and in the 


lar genels and extent of the Vacuum, theſe Atoms are likewiſe athrm'd to be incom- 
prehenſi ble, 
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Chap. I. 5 and 4 ſacuum. F 17 


prehenſible, and infinite in the Difference of their Figures, and to have no o Quality 
7 belonging to them, excepting that of Figure, Magnitude, and Gravity. — 
= F. 15. AND thus we have a ſhort Epitome of the preſent Philoſophy of a Similar The Printiples 
= Matter, and a Vacuum from the famous and renown'd Epicurus, and all that it has lie mg Fs 
1 iloſophers 7 
a wiſely and prudently done, is to annex the Mind or Intelligence of Anaxagoras tO compar'd with 
Y that Syſteme, which diſcarded and renounc d it, but whatever prudential Reaſons it e rd , 
might have for ſuch a Conduct, which are Evident, it will be PROPeri to conſider the 2 pon ee 
Philoſophy of ſuch a Procedure. | 
ANy one, who affirms an infinite Vaennm, and an infinite N 5 of Atoms 
1 unchangeable in their Nature, which were always ſuch, and always will be ſuch, by 
= "whoſe Concourſes and Concretions all Things are and were form'd; and excludes a 
] | God, or a Mind and Intelligence from the Univerſe, propoſes Things which are 
conliſtent ; for as Almighty God is an infinite Agent, what Exertion of Power or 
Action is there in an infinite Vacuum? An infinite Space without any Thing in it 
entirely deſtroys an infinite Agency, but is well enough ſuited for the Rambling of 
Atoms about in it in order to form their own Productions; Beſides, what Influence 
can there be ſuppos'd from Almighty God, or an infinite Mind, or Intelligerice, in 
the making or conſtituting of ſolid Atoms of Matter, which always were and ever 
will be--the ſame? They are Principles of Nature independent of any Creating 
Power, and therefore it is abſurd to annex an Infinite and SUperiptending Being to 
ſich a Syſteme. 
Pherecyaes, Thales, Anaximenes, 6 Anaxagoras, Plato, Ariſtotle, Zeno, ind 
Pythagoras on the Contrary, who affirm'd a Plenum, might juſtly and conſiſtently 
affirm a God, a Mind, and an infinite Intelligence, from whom all that Plenitude 
and Fullneſs of Being was derivd, who actuated and informd the Whole, and di- 
verſify'd the To 7@ according to his own Will and Pleaſure, without being oblig'd 
to a neceſſary and infinite Vacuum, and an infinite Number of neceſſary and ſolid 
Atoms to be the Inſtruments of his Productions, which are nothing more than the 
Machinery of the Philoſophers. To take therefore the Mind or Intelligence of the 
one Seat of Philoſophers, and the Vacuum and Atoms of the other, is a great want 
of Underſtanding in the Principles of the ancient Philoſophy, and ſhews no leſs an 
Ignorance in the Nature of Things. 
War Side the beſt and wiſeſt Romans took in this Controverſy of the Philoſo- 
phers concerning Anaxagoras, and Plato's, and Zeno's Scheme of the Univerſe, and 
Democritus, and Epicuruss is not unknown; Cato, and Zwlly, and Brutus, and all the 
ſober Part of Rome, and the Patrons of the Commonwealth, and of the ancient 
Conſtitution amongſt them, eſpbus'd the former, and Cariline, Ceſar, and Anthony, 
and the Followers of them, the Licentious and Vicious, the Advancers of Tyranny 
and Arbitrary Power, and the Over-turners of that celebrated and noble Polity, con- | ded 
tended for the latter. 
F. 16. Ocellus LUCAS, who is affirm d to. 1950 been Contemporary with Moſes, ſays Concerning 
thus, 4 e To Tay N aeg pon, Avapy ov % ah Gel ö TY v aua Hale % 10d eue on” 
wegy auT CURES Ne, To act xiryroy Jepoy 7 % ND or x; (pon, e To xον, Sanchoniatho# 
p,, N 1s d aimos o tos, from whence it is manifeſt, that he with Anaxagoras, 
and Plato, affirm'd an Eternity and Infinity of the World, and therefore that there 
was a Plenum in it, but that it was animated and raisd into an Energy by the in- 
finite Mind and Attelligence, who was the Author of the Beauty, Order, and Har- - | 
mony we obſerve thro' the whole Expanſe of Nature. IF 
in his Collections of the moſt ancient Hiſtories of the Phanicians, and | 
who himſelf was a Phanician, the Prieſt of Belus or Baal, and not much later than 
Moſes, according to Philo By 2 s Verſion of him, has this Account of the World' $ 
Ortgine.” Gon, FeoAoyic T1 Toy SA px geln 6 ace Copa 0 Tru Ta 7 N 
KA &.epos (padus, 2 X 205 SO epeL@Ivs, d r. 5 eve CLOTENE? 27, TAU all pen 
xe has, an Gr, Pow, hen To VV ran los N A u oſceol 5 n Rox! 
exam ea ee: ahr Ge 4 26%" LY dem, abr 92 wt eine Ty abr nen, x 
© rug avty oven TY vegan los & 47K Mar, 1 myẽ⸗ Pow A, ot d bod odo 
Au ges on % £X TavThs EY WeTD FAT, or XTIOEWS 2 Aueci⸗ Tar JN That is, the 1 b 
Phanician Theology ſupposd a dark and ſpirituous and active Air, or the breathing i 


or blaſt of a dark Air, and @ tumultuous and dark Chaos, to be the Principle and 
| C . Origine 


18 1 1 15 of Salla, Matter, . "bo T: Z 


Onigine of all Things, and that theſe were Infinite, and for a long Tract of Time 
without Bounds or Limits, but when the Wind or Spirit was in Love with it's own 
Principles, and a Mixture of the one with the other enfird, this Union and Con- 
junction of them was call'd, Appetite, or Inclination, by which Bodies became en- 
du'd with certain Propenſities, which was the Principle of the Formation of all 
Things, but the Spirit it ſelf knew no Cauſe of it's Production; from the Concourſe 
of this Spirit with, and it's Influences upon the Chaos, Mar or the ids or Mud, or I 
a Mixture of Water and Earth aroſe, from whence were deriy 'd the Seeds of every . 
created Being, and of all Things whatſoeve. ö x 
In which Account we have evidently contain'd an hae and ute 1 1 
and of a Chaos, which fill'd the Univerſe, or of a Plenum and of an active and in- 
telligent Principle, which diſpos d every Thing into the aner We now lee, which 


Was Self. existent and Eternal. 


Concerning H. 17. AnD this ſo exactly Correſponds with what Moſes relates in the ſacred 
Jake Moree Writings, of God's creating the Heaven and the Earth, of the Earth's being without 


and the Chri- Form, and Void, and of Darkneſs being upon the Face of the Deep, and of the Spirit 

ian Philſo- of God moving upon the Face of the Waters, and his dividing Light from Darkneſs, 

mM” and ſeparating the Waters, Earth, Sun, Moon, and Stars to their ſeveral Places, his 
Creating Animals, and the Herbs of the Field, that we may juſtly think and imagine 
Sanchoniatho's, and the Phanician Philoſophy was deduc'd from that of Aoſes, and 
conſequently that the Moſaick do's ſuppoſe an univerſal Plenum, or Chaos actuated 

and influenc'd into Order by the Energy and "Influence of the divine Intelligence, 
eſpecially fince Waters, and Darkneſs, and the Deep, are all affirm'd by him to exiſt 
before this Creation, and therefore we may reaſonably conclude that the moſt ancient 
and current Philoſophy amongſt the Ægyptians likewiſe, in whoſe Learning X70/es 
was fo particularly converſant, was in the ſame Strain, as well as that all the Eaſtern 
Nations, that Abraham, and Melchiſedec, or Sem, and conſequently that the Ante- 
diluvian Patriarchs taught the ſame Doctrine till we come to Adam himſelf; and this 
is the more probable ſince Pherecydes, who was a Syrian, or Phanician, Thates, XA- 
goras, Plato, and Pythagoras, ſome of whom trayel'd into Azyp, ſtill brought from 
thence the ſame Opinions of the World's Production, and conftantly propos d an in- 
finite Plenum of undigeſted Matter, and an infinite Mind or Intelligence, which 
acted upon it for their Principles of all Things, till Democritus, and Epicurus firſt in- 
vented their Neceſſary and Self-exiſtent Vacuum, and Atoms, aud the Gravity of 
them, without any wiſe or intelligent Cauſe to direct or guide them; and for the 
” ſame Reaſon, I do not doubt, but the Aſtronomy of Thales, Anaxagoras, and Pytha- 
goras, Which is now the Copernican, was profeis'd. by the ABT up to our firſt 
Farents, and the beginning of the World. — 

AND as to the Chriſtian Philoſophy, we find Juſtin Marin in his firſ Apology for 
the Chriſtians propoſing their Sentiments concerning N ature exactly conformable to 
"thoſe which Moſes had taught, « . r 4 7 0% „ Npuspy noo αν] 5 aps 

7 _ . A Apes ee dtex. 

Another way F. 18. NoTwWITHSTANDING Matters ftand thus in Relation to a pn and a | 
of defending Vacuam, that all the moſt ancient and celebrated Philoſophers aflert the firſt, and . = 
5 reject the laſt, yet the preſent Philoſophy is fo fond of the latter, that it has con- = 
futation of it. txiv'd another Solution of the Difficulty before- mention d, which lies againſt a Vacuum, 
1 that in an exceeding rare Medium as the Air, there muſt be ſo much Vacuity, \F 
Veram phyſ⸗ whillt we athrm Matter to be Similar, that it wou'd be as impoſſible for us to breath MK 
Lect. 3. Edit. 3. in it, as in an exhauſted Receiver, Water likewiſe might be compreſs d, &c. E 

| IN order to evade this ſort of Arguments, it is endeayourd by the obtaining Philo | 
ſophy to attenuate and ſubtilize Matter as far as poſſible, when it do's not at the ſame 1 
time conſider, that, let us diminiſh the Parts of a Similar Matter as much, and as 

In finitely as we pleaſe, all thoſe Parts will take up no more Space than the Whole 
out of which they were divided. 

Thus it is premisd by way of Lemma, that any 3 of Matter being given, 
cout of it, or any Part of it may be formd a Concave Sphere, whoſe Semidiametes 
is equal to a right Line given. Let the Particle of Matter be 43, and the right Line 
given &, let the Ratio of the Periphery of the Circle be ro the Radius as p to r, 
le the Semidiameter of the Concavity be x, and, the Thickneſs of the ſmall skin 

encom- 
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r and a Vacuum. 
encompaſſing the Concavity of the Sphere will be &— x, and the Cylinder circum- 
{crib'd to the Sphere, whoſe Radius is &, will be —— from whence the Sphere in- 
| Ep Fr 1 | 

>” 


„ | : 
2 5 * „and the Difference of theſe two Spheres, 


ſcribd in the Cylinder will be „and by the ſame Reaſoning the Sphere, 


whoſe Radius is x, will be 


namely x 63 —x3 will be equal to the Spherical Lamella or to the Particle of 
Matter given 43, that is, 75 x 63 = x3 = 43, and by the common Reduction of Equa- 


| 3747 3743 143 | 
tions þ3 5 x3 eee 3 5 and X3 = þ3 — how _ i =} 3. 53 8 9 . conſequent- 
=: the Thickneſs of the Spherical Lamella or 6— x will be 5 / 3. 63 — ? 77 


AND by the ſame Method of arguing from a given Quantity of Matter concave 


Cubes, and concave Cylinders, or Bodies of any other concave Figure may be 


form'd, whoſe Sides are equal to a right Line given; Tis very well, therefore ac- 
cording to this Demonſtration, the ſmalleſt Particle of Matter may be form'd into 
the largeſt Cube, or Sphere, or Cylinder, whoſe Concavity may be infinitely great, 
and the Thickneſs of the Lamella which encompaſſes it infinitely ſmall, it is own'd 
and acknowledg'd, but will it from thence follow that Space is more fill'd than be- 
ſore? Will not there be ſtill the "fame Proportion betwixt Matter and Vacuum, as 
there was? And can it be imagin'd that a Matter blown up into the Bubbles of a 
School-Boy cannot be compreſs'd? Water is not in it ſelf compreſſible or very little, 


nor even Air to any extraordinary Degree, but if cither the one or the other con- 


ſiſted of ſuch Globes, whoſe Concavity was great, and the Film which encompaſs it 


infinitely ſmall, wou'd they not be more eaſily broken and diſſolyd by the extreme 


Force of Screws, and other Violences usd to deſtroy their Dimenſions, than the 
Bubbles we nam d by the Force of the Air? There is nothing can be more certain. 

HowEVER, this Philoſophy goes on to tell us, in it's firſt Theorem conſequent up- 
on the preceding Lemma, that any Quantity of Matter, however ſmall being 


given, and any Space whigh is finite, however large, being alſo given, which Space 
for Inſtance, is ſupposd to be a Cube circumſcrib'd to the Sphere of Saturn, it 


is poſlible that ſuch a little Grain of Matter ſhould be diffusd thro' all that 


Space, and ſhou'd fill it ſo, that there ſhould be no Pore or Vacuity in it, whoſe 


Diameter ſhould exceed a right Line given, that is, it is proposd to prove that the 


leaſt Particle of Matter may fill the greateſt Space without any ſenſible Interſtices in 
ſuch a Repletion. Let the given Space be a Cube, whoſe ſide is A B equal to the 


Diameter of Saturns Orbit, let the Particle of Matter given be 63, and the Diameter 


of the Pores D, which is in the preſent Caſe ' 


— — —  ſupposd exceeding ſmall; Let 45 be ima- 
D 8 gind to be divided into Parts equal to the 
right Line D, whoſe Number therefore will 
be Finite, ſince neither AB is ſupposd to be 
infinitely great, not yet D infinitely ſmall, 


1D A and #3 D3 A Let us now 
conceive the given Space to be divided into 


be ;, and let theſe Cubes be expreſs'd by 
E, F, C, E in the Figure; Farther, let the Par- 
8 | ticle of Matter 63 be conceiv'd to be divided 
into Parts, whoſe Number is 23 and in every Cubical Space, let one of theſe 


» 


6 


Parts be placed, by which means the Particle of Matter 43 will be diffus d into all 


that Space, every Particle likewiſe of 63 being diſposd into the little Cell belonging 
| 25 . | 40 


let that Number be , and conſequently, 


Caubes, the ſides of each of which are equal 
to D, and the Number of the Cubes will 
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let each of them be à Cube of one Inch, and let the Body 4 be Ten Thouſand 


Matter; Let us now ſuppoſe the Quantity f . 


num, that Plenum may be any Part given of the former Magnitude ; from whence, 
ry fince the Matter in A is Ten Thouſand Times more than the Matter in B, the Mat- 


ſubtle Matter; farther, ſince the Quantity of Matter in A fills only the Hundred Thou- 


- Of Similar Matter, Book I. 


to it, may be form'd into a concave Sphere, whote Diameter is equal to the right 


Line given D, from wWhence it will come to pals, that every Sphere will touch that 


which is next it, and a given Partifle of Matter, however ſmall, as 53, will fill a 
Space given however large, ſo that there ſhall be no Pore in it, whole Diameter ſhall 
exceed the right Line P, which is ſuppos d extremly, tho' not infinitely fmall. 

To which we again anſwer, that ſuppoſing the Particle of Matter, whilſt we con- 
fider it as Similar, is 43 or 1, and imagining the Space to be AB or 10 Millions 


of Millions of Millions &c. and let the Number of Cubes of this Space be #3, and 
tlie Number of Parts into which #3 is divided be alſo 2, we ſay every Part of the 


Particle of Matter 63 will be to every*Part of Space AZ], as f to 10 Millions of 
Millions of Millions, &c. and conſequently every Particle of Matter, if form'd into 
a Sphere, wou'd either ſurround, or be ſurrounded, by 10 Millions of Millions of 
Millons, &c. of Space, agtceable to what we have affirmd in out Principles of Na- 
tural Philoſophy, Chap. 7. F. 8. Part 1. againſt which this Theorem ſeems to be lever d, 
This therefore cannot but be an odd way of filling Space with Matter, which leaves 
it to be compreſs'd by the ſmalleſt Force into a 10 Millionth of Millonth of Mil- 
lionth, Oc. of the Dimenſions into which this Philoſophy endeavours to extend it. 

_ BxsIDES, it is ſomething Marvellous and Strange, that it ſhould cndeayour with 
ſuch Labour and Pains to ſubtilize Matter into a Plenum, which it is ſo unwilling 


to own, and can be no otherwiſe accounted for excepting it's being Conſcious, that 


a kind of Plenum, or what was approaching to it, was neceſſary in Nature, both for 
the Explanation of the ſmall Compreſſion of Water or Air, and of the way by which 
we live and breath: And whar is more extraordinary ſtill, this Philoſophy of Similar 
Matter is here filling up all the Interſtices it can in the rareſt Bodies, ſo that there 
ſhould be no Vacuum, or a very inſenſible one, whereas before it was labouring to 
prove, that there was more Vacuum than ſolid Parts, not only in the rareſt, but 
even in the groſseſt and denſeſt. | 8 Ts 


. NorwirasTAanDING which, it proceeds to a ſecond Theorem, which is, that two 
Bodies may be equal in Bulk, whoſe Quantities of Matter are unequal, and which 
obtain a given Reaſon to each other, and yet the Sums of their Pores, or the void 
Spaces bet wixt them come near to a Reaſon of Equality, or in Deſcartes's, Stile, all 


the Space which is poſſeſt by the ſubtle Matter, within the Pores of one Body, may 
be almoſt equal, to the Space which is poſſeſsd by the like Matter within another 


Body, altho' the proper Matter of one Body is Ten or an Hundred Thouſand Times 
mote than the proper Matter of the other Body, and the Bodies are in Bulk 


For example, a Cubical Inch of Gold, and a Cubical Inch of Common-Air not 
condens d; Tis certain, that the Quantity of Matter in the Gold is Twenty Thou- 
ſand Times more than the Quantity of Matter in the Air, and yet it is not Impoſ- 


Matter, may; be equal to the Spaces in the Air, either Empty, or Replete with the 
fame ſubtle Matter. Let 4 and & be two Bodies equal in Magnitude, that is, 


Wo 0 


m 


Times heavier, than the Body B, and conſe- » 
quently, include Ten Thouſand Times more 3 1 


Matter in 4 to be reducd into a Space abſo- 
lately full, which let it be the Hundred Thou- | oF: 
ſandth Part of à Cubical Inch, for that may = n 
be done by the Corollary of the preceding = 

Theorem, which is, that a Body may be given, | bs ha 2 
whoſe Matter, if reduc'd to an abſolute Ple- 
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in B, if compreſs d into an abſolute Plenum, will poſſeſs only, or one 
| 000000000 


Ten Thouſandth Hundred Thouſandth Part of a Cubical Inch, and therefore the 
remaining 999999999 Parts will be either abſolute Vacuum, or Space replete with 


ſandth 
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Chap. I. and 4 Vacumm. 
ſandth Part of an Inch, the retraining 99999 Hundred Thoufandth Parts will be 
either abſolute Vacuum, or Space replete with the ſame ſubtle Matter, that is, by 
reducing the Fraction to the Denomination of the former, the void Spaces in 4 will 
be 999990000, Ten Thouſand Hundred Thouſandth Parts, and conſequently, the 
Vacuities in 4 will be to the Vacuities in B, as 999990000 to 999999999, or near- 
ly in a Reaſon of Equality ; But this whole Reaſoning depends upon the Corollary 
of the precedeing Theorem, that a Body may be given, whoſe Matter, if reduc'd to 
an abſolute Plenum, that Plenum may be any Part given of the former Magnitude, 
for if ſo, there is no Queſtion we may make Choice of ſuch a Part, which ſhall 
leave juſt as much Vacuity, in one Body as the other, and in a Cubical Inch of 
Gold, as in a Cubical Inch of Common-Air ; If therefore this Corollaty is not true, 
nor the Theorem from whence it is deduc'd, which we have ſhewn, the Prone 
Theorem, and the Demonſtration of it will be alike Inconcluſive. 
BESIDES which, let us conſider the very abſurdity of the Propoſition, which is en- 
deayour'd to be prov'd, that tho there are Twenty Thouſand more Parts of Matter 


in a Cubical Inch of Gold, than in a Cubical Inch of Common-Air, yet there are 


as many Vacuities in the one as in the other, ſuppoſing then, there are 20000 Parts 
of Matter, and 1 of Vacuity in Gold, there will be 1 of Matter, and 20000 of Va- 


cuity in Common-Air, and yet by the Strength and Force of the foregoing Mathe- 


maticks, either 20000 Vacuities are proy'd equal to r, or Matter is transform'd into 
Space, and Space into Matter, which is a Faculty witherto tinknown to that Science, 
and ſeems to explain an Artifice and Sophiſtry which is unworthy of it. 

As to what is faid farther in this Place, that all Bodies are exceeding Rare, and that 
they contain very little Matter in Proportion to their Bulks, and that this is manifeſt from 
Diaphanous Bodies, and the Tranſmiſſion of the Rays of Light thro' Glaſs or Water 
as well as Air every way in right Lines, and therefore that there are Rectilineal Pores 
in all Directions thro' thoſe Bodics, by which the Light paſſes, and that this wou'd 
be impoſhble, if the Matter of the Diaphanous or Tranſparent Body was not incon- 
ſiderable in Reſpect of it's Bulk, which perhaps may be no more than a Grain of 


Sand to the whole Earth, and that therefore Gold, which is eight Times denſer than 
Glas, bears a very ſmall Proportion of it's Matter to it's Bulk, and that upon this 


infinite Porouſneſs of Bodies the Magnetick Effluvia may be accounted for in their 
Paſſing as cahily thro' denſe Gold as the thinneſt Air; all theſe are Notions equally 
abſurd with the foregoing "Demonſtrations, and are deity d from, and connected with 
them, they proceed from a great Inclination which this Philoſophy has to a Similar 


Matter, to Pores, and a Vacuum, and which Propenſity to them makes it aſſert very 


manifeſt and palpable Contradictions; Thus, beſides what we have before expreſsd, 
Glaſs and Water arc heavier than Air, and therefore, according to this Philoſophy, 
has more Matter in an equal Bulk of them, and yet they are cqually Porous, be- 
cauſe they equally tranſmit the Rays of Light, that is, they have more Matter and 
leſs Vacuities, and they have more Matter and cqual Vacuities, which is in Terms a 
Contradiction ; fo likewſe Gold is eight Times denſer than Glaſs, and Twenty Thou- 


a 


ſand Times denſer than Common-Air, and yet the Magnetick Effluvia paſs as caſily 


thro' Gold as Air, and therefore the one, according to this Doctrine, muſt be as Porous 

as the other, and conſequently muſt have as little Matter, and as much Vacuity, 

when it is confeſs d that it has Twenty Thouſand Times More Matter, and Twenty 

Thouſand Times leſs Vacuity. 

On the Contrary if we allow a Plenum, and a diſſimilar Matter, with yarious and 
differing Forces belonging to them, all theſe Difficulties are caſily ſolyd, Diaphanous 


Bodies eaſily tranſmit the Rays of Light, becauſe they have an expanſi ive Force ap- 


pertaining to them, which concurs with the Expanſtve of Light, and permits a Li- 
berty to it's Action, whereas opake Bodies being endu'd with a greater Contractive 


than expanſive Force, reſiſt and repel the Rays which are Incident on them, Gold 


admits of the Magnetick Force being of a Contractive Nature, but repels it, when 

heated, by the Expanſive. 

IRIS Philoſophy yet thinks, from this infinite and imaginary Porouſneſs of Bodies, 

and from the vaſt Celerity of Light, it can give an Account, why the Rays of Light 

proceeding from ſeveral Objects, and rrinfinitted thro' a ſmall Foramen, do not hin- 

der each other's Progreſs but preſerve their Motion in a direct Line, which is faid 
| can- 
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cannot be explain'd by an Impulſe upon a fluid Plenum, ſince any Body, as a Plenum, 


having Impreſſions made upon it by ſeveral Forces in different Directions, receives 
and admitts of one certain and determinate Direction only, COMPORAgcs and made 
up of all of them. 

TuxRk are therefore two Things here to be conſider'd, the Velocity of Light, and 
the Tranſmiſſion of it thro the Foramen in different Directions. 

As to the Velocity of Light this Philoſophy ſeems to entertain a wrong Opinion 
of it, whilſt it makes it to come from the Sun to us in ſeven or eight Minutes of 
Time, by an actual Motion of Particles of Matter emitted from thence, and which 
I think has been in another Place conſider d, what I ſhall here ſay is, that if the 
Emiſſions of Particles from the Sun are according to what this Philoſophy repreſents, 
or thoſe of Light from a Lamp or a Candle, thoſe luminous Particles muſt fill all 
the Space round them, which is Incredible, and the Aſſertion of ſuch a Doctrine is 
only owing to the Imagination, that one Particle of Similar and Homogeneous Mat- 
ter may fill Ten Millions of Space, which is e and Inconceiveable as We 
have already ſhewn. 

Ap yet again, if we will but 8 that Matter is Diſſimilar, and that all 
the World is full of it, and that Diſſimilar Matter has Diſſimilar Forces, the Propa- 
gations of Light from the Sun, from a Lamp, or a Candle, is readily folvd, by the 


expand} ive Force of the Sun, of a Lamp, or a Candle, diffuſing it's Action, and not 


emitting it's Particles thro the ambient Medium, which receives their Impreſſions, 
not barely from a Communication of them, but as the Medium has an expanſive 
Force agrecable to the Expanſive impreſs d, which it Promotes and Advances. 

As to the next Thing, that the Tranſmiſſion of Light thro' the Foramen in dif- 


ferent Directions is eaſily accounted for by the Rectilineal Pores every way, but not by 
bare Impulſes of Light upon a Plenum for the Reaſon above- mention d, we anſwer. 


FIR Sr, To ſuppoſe the Rays of Light tranſmitted every way thro' Rectilineal Pores, 
is to require us to imagine a very hard Thing, namely, that the Diaphanous Body, 
whether Glaſs or Air, is Omniporous, or which is the ſame, that it conſiſts altoge- 
ther of Pores, or Vacuity, for in that infinite Croſſing of Pores at all the minuteſt | 
Angles, which is here preſum'd, there muſt be of neceſſity a Deſtruction of all Mat- 
ter in the Body, and nothing left but mere Space and Vacuum, and conſequently, 
the Diaphanous Body will not only be depriv'd of it's Solidity, but even of the Con- 


- figuration of it's Pores too, by being reſoly'd into one continu'd Vacuity, and this 


Solution will meet with the Difficulty it objects to the other, ſince the Actions of 
Light by this means will be blended together, which the Porcs were to ſeparate, and 
conſequently. compound an Action of them all united into one. 

SECOND, Granting theſe Rectilineal Pores tranſverſe to each other in an infinite 
Number of Angles, and the Rays of Light to paſs thro' them, wou'd not theſe 
Rays meet and interfere with each other in a Thouſand different Directions, and 


_ would not ſuch mutual Occourſes and Impactions of them as much interrupt and 
| hinder their Progreſs in Directum, as if they were to meet each other in the Foramen, 
. without ſuch Rectilineal Pores to defend and aſſiſt their Progreſſion ? 


THIR Db, But what is more in this Doctrine, it is preſum d, that the Action of 


Bodies, as the Rays of Light, is beſt promoted by contriving Pores and Vacuitics 
for them, and the fame is affirm'd in reſpect of the Magnetick Force, and therefore 


Vacuities are aſſignd for it's paſſing thro' Gold; whereas it is wonderful that we 


| ſhould want Vacuitics and Pores here for the Propagation of the Action of Light, 


when to propagate the Action of other Bodies, Bodies not Vacuities are requir'd ; 
Thus Fire and Flame is not propagated in Vacuum, but in Bodies, which are inflame- 
able, Motion is not communicated to Vacuum but to Bodies, which are move- 
able, the Action of Sound is not propagated thro' Vacuum, but thro' Bodies which 
are Springy and Elaſtick, and why therefore ſhou'd we not think that Light is not 
Omen thro' Pores and Vacuum, but thro' Bodies which partake of the Nature of 

ight, as Diaphanous or Tranſparent Bodies, that is, Wart have, as Light, an expan- 
live Force appertaining to them ? 

On the other hand, there is no Difficulty in apprehending, how a Medium, as 
Air or Glaſs, ſhould tranſmit an Action, as that of Light, in the ſame Direction, in 


which it is impreſs d, without a ae tion of thoſe different Forces into one, ſince 
- "War 
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Chap. ' N and a Vacuum. 


that Medium, whatever it is, is cqually balanc d in it's Action of it's Parts one amongft 
another, if therefore a foreign Action, as that of Light, invades it in one Direction, 


it muſt ſubmit to that Action, that is, there muſt be a Preponderancy, if we may 


call it fo, that way, and if a Second, or a Third, or Fourth, &c. Aflaults it in dit- 


| ferent Directions, it muſt likewiſe ſubmit to thoſe Actions, and in thoſe Directions 
and accordingly tranſmit them, ſince it holds it felf indifferently to all, and there- 
fore muſt tranſmit them all in the ſame Directions, in which they are incident, allow- 
ing {till for the Difference of Action in Light, and in the Body, thro' which it is 


5 


on others, depend only upon the foregoing Modifications of Matter in Conjunction 


tranſmitted, and from whence the Refractions of it ariſe; and the ſame may be ſaid 
of the Magnetick Force, and of Gold, or any other Body thro' which it palles. 
Having therefore now faid what we intended concerning a Vacuum, we. ſhall 
proceed to inquire into ſome farther Arguments made ute of for a Similat Matter 
and Pores, which we did not confider in our Principles of Natural Philoſophy. _ _ 
F. 19. Iris ſaid in Axioms, the 147, 15th, and 167th, that Matter is every where 
of the ſame Nature, and has the ſame Eſſential Attributes, whether in the Heavens 


Another way 
of Defending 
a Similar Mat- 


or in the Earth, whether it appears under the Form of a Fluid, Hard, or any other fei, and Pores, 


Body ; that is, the- Matter of any Body, of Wood for Example, do's not Eſſentially 
differ from the Matter of Iron, or a Stone, but that the different Forms and Appcear- 


and a Confu- 
tation of it, 
with a Propoſal 


ances of Bodies are only different Modifications of the ſame Matter, and ariſe from of the Doctrine 


the Various Magnitude, Figure, Texture, Situation, gc. of the Particles, which com- % aha 


pole thoſe Bodies, and that the Qualities, or Actions, or Powers of any Bodies up- traive Forces. 


Dr. Keill In- 


with the Motion of ſuch Particles. trod. ad ver. 


THESE are call'd Axioms or Self- evident Principles in Philoſophy, which yet with 
me are ſo far from being Self- evident, that I think the contrary to all this is mani- 
feſt and certain, that Matter is not Homogeneous in its own Nature, and that it's 


apparent Difference dos not ariſe from the Difference of the Situation, Figure, and 
* Magnitude of it's Parts, and that it's Powers and Qualities are not deriv'd from them 
in Conjunction with Motion, but from the peculiar Expanſive and Contractive Forces 
of it; by an Expanſive Force I mean, that which tends from a Centre of Action, 
and by a Contractive, that which tends towards one! 


NoTWITHSTANDING which Axioms or Self-evident Principles of Philoſophy, it 


thinks good to prove the Truth of them, and from that Endeavour ſhews, that thoſe 


Principles are not Self- evident ones. 5 . „„ | 
Bur how is this endeayour'd ? It is by giving us an Hiſtory of the Tranſmutation 
of Sca-Watcr into Clouds and Vapours, from thence into Rain, after that into Plants 


Phyſic. Lect. g. 


and Trees, according to the Nature of the different Seeds, in which it Lodges, which 


al ſo conſiſt of Various and Heterogeneous Parts, as the Root, Stalk, Fibres, Flowers, 


Cc. for Inſtance, let us take Flax or Hemp, this beaten or pounded is ſpun into 
Thread, then wove into Cloth, the Shreds of which ſtecp't in Water, reduc'd to a 


Pulp by wooden Peſtles, and ſpread upon Wires and dry'd, is what we call Paper, 


this thrown into the Fire vaniſhes into Smoke and Afhes, all which Phænomenons 
are athrm'd to proceed from a Change in the Texturc, Situation, Figure, and Magni- 


tude of the Parts of Sca-Water. Thus Metals are fusd by the force of Fire, and by 


a change of Situation in the Parts are diſſolvd from their Coheſion into a Fluid 
Subſtance. The Diſſolution of Salts and Metals in their proper Menſtruums ariſes 


from a Separation oß Parts by Fermentation, and from a Diviſion of them into the 


leaſt Atoms, and an Agitation of them by Motion, from whence they become Fluid; 


and from the Figures and the other Modifications of the Parts of Bodies, diverſe 
Qualities, which are peculiar to them, are caus'd, which are deſtroy'd, if that Con- 
ſtitution of Parts is alter d. = . | | 

IN like Manner from the ſame Matter, that is, Iron, Keys, Knives, Files, Saws, 
and an hundred other Iuſtruments are made, whole Qualities depend only upon their 
Figures: Keys have the power of a Lever to remove the Obſtacle, and Knives of a 
Wedge to ſeparate the Parts of Matter to which they are apply'd, and it is prov'd 
by the Writers in Mechanicks, that their Moment or Force is owing to their make : 


Clocks derive thcir Powers and Motions from their Wheels, and the Machines, which 


produce ſuch ſtupendous Effects we Experience, obtain thoſe Fasulties from their 
Compoſition and Fabrick: The Rouęhneſs in the Surfaces of Bodies is. the occaſion 
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of Light's being reflected every way in various and different Angles, and conſe- 


quently it's Reflection is owing to the Configuration of the Parts of ſuch Bodies, 


this is confirm d from Ice or Glaſs, which when whole, and ſmooth, and poliſh'd, is 


not endu d with any Colour, but when Ground and broken into Picces, and by 


that means acquiring a rough and angular Surface, appears White, and it is the ſame 
in Water when work'd and fermented into a Froth. . 


In order to juſtify this Philoſophy of Similar Matter ſtill farther, Six Iſaac Newtos's 


Doctrine of Light and Colours is alledg'd, of which we ſhall ſay no more here, and 


even Opticks and the Phænomenons from Plane, Concave, and Convex Speculums 
are introduc'd to prove the Truth of the Corpuſcular Syſteme, which are all ſaid to 


proceed from a Change of Diſtance or Situation. 


THE Earth is revolvd about the Sun with it's Axis inclind to the plane of — 
Ecliptick in an Angle of 664 Degrees, but always carry'd Parallel to it ſelf, from 


whence in it's Period, firſt one of it's Poles is obverted to the Sun, and then ano- 
ther, by which all the different Seaſons of the Year are occaſiond, and the various 


Productions of them, which are only effects conſequent upon a Change of Situation; 
What therefore may not Situation, Diſtance, Magnitude, Figure, and the Structure 
of Parts, and the infinite Combinations of all theſe perform join'd with the Motion 


and Subtlety of Effluviums? The magnetick Attractions are owing to the Structure 


of the Parts, for if the Magnet receives a good ſtrong Blow from an Hammer, it 


changes it's Poles, and if thrown into the Fire, . looſes it's Vertuc, which muſt be 


from an Alteration in the Conſtitution and Poſition of the internal Parts, but 


how and in what Manner the Magnet operates is a myſtery not yet explain'd by 
Philoſophers, tho' endeavour'd by ſeveral ; This is a ſhort Account of this new De- 
fence of a Similar and Homogeneous Matter. 


* 


Firsr, As to Sea- Water being transform d into Clouds and Vapours by rarefying 


the Matter and enlargeing the Pores, that is much better accounted for by the ex- 


panſive Force of the Sun changing the Action of the Sea-Water, by which from a 
Salt, Heavy, and Contractive Body, it becomes a Sweet, Volatile, Light, and Ex- 
panſive one, afterwards by the contractive Force of Cold theſe Clouds and Vapours 
coagulate into Rain, and fall in Showers, or into Snow and Hail and deſcend in that 


Form, which is not done by altering the Poſition of the Parts, but changing the intrin- 


ſick Force of them, namely, from an Expanſtye into various Degrees of the Con- 


tractive; Rain moiſtening the Seeds of the Earth, and thereby exerciſing a kind of 


expanſive Force upon the ſolid Matrixes which receive it, and the Sun afterwards 
ſupervening with a ſtronger and more vigorous Expanſive, Vegetation is caus'd, and 
the Seeds, thus impregnated with the Expanſive of the Sun and the Rain, ſhoot forth 
into Plants and Trees, which do's not proceed from an Alteration of the Figure and 
Texture of the Parts, for that is only conſequent, but from new Forces imprets'd 
and induc'd upon them, by which from a contractive Nature they riſe into a Degree 
of the Expanſive from the Rain and Sun; The Parts of Plants and Trees are Root, 
Stalk, Fibres, and Flowers, that is, more or leſs Solid, as they have a greater or leſs 
Proportion of the Contractive, and a leſs or greater of the Expanſive 3 amongſt the 
Plants, becauſe it admits of moſt Variations, let us, as in the Inſtance before, take 
Flax or Hemp, which when beaten or pounded, that is, from an Expanſive Force it 
becomes diſſipated and diffus d into a ſilky and pliant Subſtance, by a Contractive of 
the Fingers it is ſpun into Thread, and wove into a cloſe Contexture by that of 
the Loom, it is by the Expanſive Force reduc'd into Shreds and a Pulp, and then 


from the Contractive of the Air, and from the Diſſipation of the Expanſive of Water, 


which is equal to a Contractive, cemented into Paper, and laſtly by the Expanſive of 
Fire it is diſſolvd into Smoke, and a Light, any olatile Aſhes, from whence it is 
apparent, that theſe different Effects are produc'd from different Forces, and that the 
Effects, which are produc'd, conftantly partake of the Nature of the Forces, which 
produce them, and that the Alterations of the Poſition of Parts are not the Cauſes 
of theſe Effects, nor are the Effects themſelves, but the Forces acting are the Cauſes, 


and the Forces impreſs'd are the Effects, and the Changes of Situation in the Parts/ 


of theſe Bodies do only follow, and are conſequent upon ſuch Effects, and ſuch 
Actions producing We | 


| * 
* 
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Chap. 1 po and a V. acuum. 


THE Fuſion of Metals is the next Example, which this Philoſophy alledges to prove 
the different Situation of Parts is the cauſe of the different Forms of Bodies, which 
is an Argument for the Doctrine we have advanc'd of the Expanſive and Contractive 
Forces, for Metals are Solid, and have their Coheſion from the Contractive 
Force in them, and they became Fluid by the Expanſive Force of Fire, which if in 
an equal Balance with the Contractive, the Parts of the fluid Metal are Quieſcent, 
and there is no change in the Situation of them, but if in this Equilibrium we put 
an Iron-ſpatula into the fus d Metal, the Force, which we give to it, will be imparted 
to the Fluid, and will agitate it which way we pleaſe; if the Expaniive Force of the 
Fire is likewiſe increasd, by which it becomes Superior to the Contractive of the 
Metal, it will boil up, and the Situation of the Parts will be ciang'd; but this 18 
not Eſſential to the Fluidity, but to the Motion of it. 

And thus we may imagine that where the Expanſive Forks of the Sun Or ; the dap 
bient Medium and the Contractive of any Matter are in an equal Balance, Water is 
produc d, which tho Fluid in it ſelf is perfectly Quieſcent in a Stagnation of it, and 
which we find the leſs Power the Sun has upon it, as in Winter, the more it's Con- 
tractive prevails, ſo far as at certain Seaſons it is chang'd into a perfect Solid; Theſe 
Phænomenons are not therefore owing to a difference of Situation in the Parts, but 


to a different Force, which is induc'd upon them, and if what we have ſaid is true 


in Reſpect of Water, it is no more impoſſible that it ſhould be produc'd in Peren- 


nial Fountains, where the Expanſive Force of the Sun, and ambient Medium are 


equally balanc'd with the Contractive of an Earthy Matter, than that Subterraneous 
Fires ſhou'd be caus d by the Expanſive of the Sun being Superior to the LONGING 
Matter it ſets. . arning, and which 1 continue for eyer in that State. 


Ti Diſtolution of: Salts and Metals in their proper Meats is another duldet 


made uſe of by this Philoſophy to juſtify it's Aſſertions of Bodies, owing their par- 
ticular Forms to the different Situation and Poſition of their Parts, whereas Diſſolu- 
tions are more rationally ſolv d by an Expanſiye Force in the Menſtruum acting up- 
on the Contractive of the Salts. or Metals; beſides it is abſurd to ſay, that a Diſſo- 
lution is cauſed by a various Situation of Parts, ſince that is cauſed by a Diſſo- 
lution, , and it is ridiculous to ſay, that a Diſſolution is causd by an Agitation, that 
is a Diflolution of: res,” Wiha {aligning the Cauſe of Ev an Agitation or Piſ⸗ 
ſolution. 

As to the ee of Keys Eaves Files, Saws, Fa various aches ee 
made out of the ſame Matter, Iron, which obtain their particular Effects from the 
Peculiarity and Diſtinction of their Figures, and of Mechanical Engins deriving their 
Powers from their; ſeveral Structures, even their Effects we have ſhewn in the follow- 
ing Sheets are owing to the Expanſive and Contractive Forces, without which their 
different Configurations wou'd Iignify no more than the drawing Lines and Figures 


upon a plain piece of Paper; tis the Force and Energy with which they are endu d. 
and not the mere, Figure of the Parts, which gives them that Importance of Action, 


and that Ability to produce the Effects we experience from them; what wou d a Key 
perform, which, as we have ſaid, has the Nature of a Lever to remove the Obſtacle, 
which oppoſes it, without the Expanſive Force apply'd to it, in order to ſurmount 


the Contractive of the Obſtacle? Or a Knife, which has the nature of a Wedge, 
without a like Expanſive Force actuating and cnvigorating it againſt the Conrrative 7 


it is deſign d to ſubdue? Wou'd a File or a Saw by it's Parts and the Diſpoſition of 


them, without the Expanlſive Force of the Mind, and the Hand, which obeys it's 0 


Directions, diſſolve the Contractive of Matter? Or wou'd the Tecth of ire of 
them ſignify much without the Reciprocation? 


THar the Reflections of Light, and that eee — varticntarly White, 15 


owing to the Roughneſs of the Surface, on which it is Impingent, and conſequently 
to the Diſpoſition and Situation of it's Parts is not manifeſt, ſince Glaſs or Water 
may be Colourleſs or Tranſparent from their Expanfive Force aſſiſting and promoting 
the Progreſs or Tranſmiſſion of Light, which has alſo an Expanſive Force, thro' them, 
from a kind of Similarity and Congruency of Action, thus the Expanſive of Fire 
paſſes more caſily thro Air or Water, or a Body heated, which are Expanſive, than 

thro Glaſs, or Solid, Or cold Bodies, which are of a Contractive Nature, but when 
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this Expanſive Force of Glaſs or Water is interrupted and broken, the Light is of 
Courſe obſtructed and ftop'd, and where it do's not find a Paſſage, returns it's Force 
on the ambient Plenum, which cauſes the Senfation of White in us, that is, it is 
not | reflect in Rays to the Eye, but reſts Glowing in a pale and languid Flame on 
the Surface; where the Impaction is made, and by that means affects the Medium, 
which firrounds it, with that Action, which produces the OTE e d * 


0 ; fon in 1 e N 5 1 


Sin Ia; 7 Newtor's Doctrine of Light and Colours we have in another Place con- 
ſider „ and ſhall add fomething farther concerning it in the following Section, 
and therefore will here only ſay, that it is not from thence provd, that Colours 
depend upon the different Figures and Poſitions of the Parts of Bodies, ſinee thoſe 
Colours obtain a truer Solution from ſuppoſing there are various Compoſitions of 
the Expanſive and Contractive Forces in Bodies, upon which, when the ſame Similar 
and Homogeneous Light is incident, it receives different Impreffions and Actions 
which communicated to the ambient Plenum ſtrike us with that Variety of Colours 
we behold in them; and from theſe Expanſive and Contractive Forces in Bodies it 
is, that we feel as well as ſee Oy 9 75 that in ee 9 cgi Manners e as will 
nas 1 e 25 


Op ricks are alſo aleag 4 to bew, that diyerſe Effects are roche d Rom a cage 

4 Diftance and Figure, as in plain, concave, and convex Speculums, we ſhall have 

_ occaſion to examine into the Foundations of this Science in another Place, and ſhall 
here only anſwer, that the Expanfive Force of Light, the Expanſive and Contractive 

of Glaſs and Quick-ſilver have no Inconſiderable, becauſe the chief Influence in the 
Production of theſe Phenomenons, without which, 8 and Diſtance would e 


Fo nothing. 


As to the Revulublon of the Earth tour the Sun with it's Aris: parallel to it r ſelf; 
and inclin'd to the Plane of the Ecliptick, by which all the Seaſons of the Year are 
produc d, and the ſeveral Effects ariſing from them caus d, they ſo manifeſtly depend 
upon the various Degrees of the Sun's Expanſive Force, and of the Earth's Con- 
tractive, that it wou'd be trifling to confute this Pretence for a Similar Matter, and 
the Parts, and Pores of it, with their different Situations and Textures, bet wixt which, 
and the Inclination and analen ſm or the Earth' s Axis, chers! is no anner 


Connexion. 


Pi laſt ae: 10 prove this Docttine is drawn grow this: vn At- 
tiadiohs, which are alter d by the Blow of an Hammer, and by the Heat of the Fire 
are annihilated and deſtroy d, Which will be a very good one, when it can be evinc'd, 
that there is no Expanſive Force in Percuſſion or in Fire, till then thoſe Forces will 
affume to themſelves the Prerogative of the Cauſe, and any change in the Situation 
of the internal Parts, if ane is any, will be 112 5 an humble Uk eh rs Effect, 


e from, ir. 


What 1 have F. 28. . Relation to the new Doctrine of Light and cant which was che laſt 


De Tag ! propos d to ſpeak to, in the beginning of this Chapter, we ſaid in our 
the new Do. Principles of Natural Philoſophy, Part 2. Chap. 3. Set. 40. That the next Sort of Ex- 


ctrine of 4 to prove the Rays of Light are differently refrangible Originally and be- 


d Colours, 
aud Sound, fore their primary Refraction, are ſuch as at the moſt demonſtrate them only to be 


A ee Ex- fo afterwards, &. I ſhall therefore now, as a Supplement to what I have before 
e and offerd on this Subject, go thro the 1 8 . and mew that what I have 


the true Theory 


of the Rainbow dete alledg d bs e ' 


propos d. 


rn rb the 1½ 24 and zd. we have ares DO derd in thoſe Principles, 
and ſhall now proceed to the 47h, it will be too Tedious for me to recount all the 

Experiments, and deſcribe them in Order, I ſhall therefore for the moſt Part only 
refer to them, with their Schemes, as they are deliver'd and explain d to us by this 


Faeepen and reaſon and argue upon n from FENCE. 
ExeEn 1 
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ExPERIMEN T the 4th. Fig 13. which is by looking at the Fbrzeh f in 1 4h Win⸗ 3 fs Pr 
ICKS o 


. dow-Thut thro the Priſm . AB C1 is confeſs d to be of the ſame N ature with the Ay 3 
* 4 £2 ; Book 1. 
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it ſhews the refracted Image of the Foramen to be Oblong, and not Circular, which 
the common and receivd Laws of Opticks wou'd require, and therefore, that, in 
equal Incidences of the Rays, there is a conſiderable Inequality of Refractions, but | 
whence this Inequality ariſes do's not yet appear, and conſequently it is thus far 1 
acknowledg d, that ſuch Inequality may be as well caus d, by an Alteration of Light 
by the Priſm into variouſly colour d Shadows, that is, by an Enervation and Diffuſion 
of the Rays in different Degrees, as by a Separation of Rays differently refrangible 
in their own Nature before their Tranſmiſſion thro” it. 
EXPERIMENT the 57h. Fig. 14. S is the Sun, F the Foramen of the Me fr 
ABC the firft Priſm; DH the ſecond, PT the oblong Image of the Sun made by 
the firſt Priſm, when the ſecond is taken away, pt the Image made by the Croſs 
Refractions of both Priſms together, and 7 the Image of the Sun made without any 
Priſm, or any Refraction at all; if therefore (it is ſaid) the orbicular Light Y is by 
the Refraction of the firſt Priſm drawn out and dilated into a long Image P by a 
Diffuſion of Rays, the Light P. K, which is ſupposd to take up a Space of the fame 
Length and Breadth with the Light 2, ought to be, by the Refraction of the ſecond 
F ——— and: n out into che EONS Image ar 7 k on and NE e Tight, K es Lo 
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into PE long ia 2775 Und "wg Lights LRSM, ef vy. into 1 many 
other long Images Irm, m5sv#n, vt, and all theſe long Images wou'd compoſe 
the four Square Image TT, for the ſecond Refraction wou'd ſpread the Rays one 
way, as much as the firſt doth another, and ſo dilate the Image in Breadth, as much 
as the firſt doth in Length; But the event is otherwiſe, for the Image was not made 
broader by the ſecond Refradtion, only became mote Oblique, as repreſented at pr, 
it's upper end P being, by the ſecond Refraction, tranſlated to a greater Diſtance than 
it's lower end 7; ſo then the Light, which went towards the 1 upper end P of the 
Image, was, at equal Incidences, more refracted in the ſecond Priſm, than the Light, 
Which tended towards the lower end 7, that is the Blue and Violet, than the Red 
and Vellow, and therefore was more refrangible; The ſame Light was, by the Re- 
fraction of the firſt Priſm, tranſlated farther from the place 7; to which it tended 
before Refraction, and therefore ſuffer'd as well in the firſt Priſm, as in the ſecond, | 
a greater Refraction, than the Reſt of Light, and by conſequence was more 3 = 
D 2 gl | 
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ible thap he red. exen before irs Incidence on. en . 


4 5 1 3 thixd and fourth Priſm, but the Rays, which were more refracted thay 
the reſt in the firſt Priſm, were ab more refracted in all the reſt, and that without 


7 any Dilatation of the Image ſide-ways. 

IE Argument ſtands thus; becauſe © P K, the Violet, is more removd from 7 
= bay than VM the Red, by the firſt Refraction, and becauſe p is more removd from P 
in the ſecond Refraction than ? from 7, and conſequently, becauſe theſe Rays are 


3 differently Refrangible, therefore . which is not remov'd from it's Place at all, nor 
aan of it's Rays, conſiſts of Rays, which are differently Refrangible, that is, becauſe 
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there are evident Proofs, that the colour d Image after Refraction, is form'd of Rays 
of various Forces, Colours, or Degrees of Action or Refrangibility, therefore it is 
evident, that the yellow Image of the Sun, which has not thoſe Colours, yet con- 
ſiſts of them even before Refraction { This is the very Point in Queſtion, it is punctu- 
ally deny d, and it is proy d no other Way but by affirming it. 
Fon what Connexion is there betwixt PK, VN, and ſo of the rent being re- 
mov d from their Places, and 7 and it's Parts continuing in the ſame Place ? betwixt 
PT being painted with Variety of Colours, and I and it's Parts repreſenting only 
one? Is it hot more natural to conclude from thence, that therefore P is compos d 
of different Sorts of Rays, and differently Refrangible, and that J is not? Beſides what 
Connexion is there hetwixt Q K, being more remov'd from 7 than VN and p 
being more removd from 2, than : from T? In the firſt Caſe two different Colours, 
Violet and Red, are produc d, in the ſecond the ſame Colours are only preſerv d, 
and therefore there cannot be the fame Argument ee 2 and: * to * e hoc as from 
F and 7 to 7. 
N is plain, the ſame Colours are oxeſery'd thick two, RF or more Prifins, Jad 
y conſequence their different Degrees of a Sec, but the Impreſſion upon 
Lizhe is made by the firſt Priſm, and the Contorſion of the Image by the ſecond, 
without any Alteration of the Colours or different Actions of Light produc'd by 
the firſt; For this ſeems to be a general Law in Nature, that when -once the Actions 
betwixt any two different Bodies are balanc d and adjuſted, ſo as to produce a certain 
Effect, an addition of the fame Kind of Action o one hand or another do's not 
change the Phænomenon as to the Nature of it, tho it may as to the Degree, or Di- 
rection, or ſome other Circumſtance; Thus one, or two, or three Concave or Con- 
vex Glaſſes will have the ſame Effect to diſperſe or collect Light, and Speculums to 
reflect it, Water will preſerve an Equilibrium of it's Parts in a greater or leſs Quan- 
tity, the ſame will diſſolve Salts, and Menſtruums Metals, Fire will fuſe them, the 
| Magnet attract Iron, Cc, tho we uſe more or fewer of theſe Subſtances ; ; they 
will contribute to the ſame kind of Effects in Nature, albeit. there may be ſome Cir- 
cumſtantial Differences as to the Degree or Direction of them. | 
Wuar we have hitherto, faid is in alpea of the Length of the Image J; As to the 
Breadth of it, the Argument alledg'd is thus, that ſince I is diffus d and dilated into the 
Image PT, if this Image was made by a Dilatation of the Rays from a Change of them 
into a larger Surface by Refraction, and not by ſplitting and ſeparating of them by it, 
which were Immutably and Originally the ſame before Refraction, it wou d follow, that 
K in the firſt Refraction wou d be diffus d into æ 9 , in the ſecond, and that 
KK T, RLS ., SMEN, V NT, in the firſt See e wou d be refpertigely, dit- 
, d inrq FIT 55 L, rlsm, am v u, vn t x, in the ſecond. 5 
IN anſwer tq which we muſt ſay, that altho' there is 4 Diffaſi on of x or unre⸗ 
iy Ned Light t into PT, the refracted thro a Priſm, it is not from thence conſcquent, 
that there guld be a Diffuſion of Fj Light or 2.7 thro a {bean Priſm into 
7.7» for the Reaſons before offer d. 
F anher, if LPR, FN. and the reſt are to obſerye the ſame Laws as. 7; in their 
Re raction, Violet and Red are ſuppos'd to have the ſame Properties as the pure Rays 
of the Sun, and 9, unt r, ought not only to be of the ſame Length, but of 
the ſame Colours with P7, which wou' d be Very abſurd to argue; we on the con- 
trary, who affirm. a Dilatation of the Image 7 into PT, by an Altcration of the Pro- 
pertics of the Sun's Rays into Colours, deny, when they are thus altcr'd, that they 
Will obtain the ſame Effects of Dilatation or Change, becauſe Violet, Red, Cc. arc 
not . fame as the Sun's Rays, hut Shadows and. Energien; of them. 
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Annex: t praiſe thi imagin'd Faſhion of the Circular Diſques. 


* of Light and a 


other anch Fi not this Objection be very laconvenient to the * 

yp pthc ps of 0 PHE Rays being ſplit and ſeparated by Refrattign ? Since ENT: 
VN. ang ch of ANY are blended with 3 thouſ: and different kind 0 
Rays, tho vu <q 


nd and dilated 15 : A Spaces Tp 4K untr, which yet is not Fact or Ex- 
perience. 

Nor is this Difficulty ſoly'd by ſaying, as this Philoſophy do's, that the oblong 
Image PT conſiſts of innumerable circular ones of different Colours, each of them 
raj the Sun's Diſque, for if the Diſque 7 is ſeparated by the firſt Refraction 
into the 
form'd and made up 0 innumerable others, which is acknowledg d, they certainly 

action to be e and dilated into p 9, Hi r15m, &c. 
But which is more, theſe circular 
Diſques ſeem to be perfectly Chi- 
merical, and owe their Riſe to the 
Breadth of the Image anſwering to 


the Sun's apparent Diameter, and to 


eircular Ends, which are very uns 

. certain and precariqus Propfs of it, 
3 Wege, ince Experiment the 1 2 2 
Pie find thele Images of an Oblong 
And Triangular Form, ſuitable to the 
Figure ot the Foramen; The Schems 


As to caſting the Image 7, by placing a Lens at the Foramen, without 4 Penum- 
bra, from whence the Penumbra of the Images PT, pz wou'd likewiſe diſappear, 


: en Will equally agree with what we affirm, that the Refractions are perform'd ex- 


y and regularly thro? the firſt Priſm, and continu'd and preſervd thro a Second, 
ora 1 Rich Je do Figures the I 6th, whepe the ſecond Priſm is remov d to lms 
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Diſtance from the firſt, tl 17th, where two Images are painted upon the Wall in 
a direct Line by two diſtinct Priſms, and transfer d from thence to an oblique Situa- 


tion by the Interpoſition of a Third, einer 405 Are Fug what we haye e 
* and confuted. | 


ExPERI- 


| 1 Red the prevailing, and conſequently, they ought to be 


iſques LPK, KR IL, R L SAM, S M N Y NT, and each of theſe are 


the Image being terminated by Semi- 
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FEterniuzzer the 6). Fig. 18. Only ſhews, that red Light paſſing tro a ſecond 
Priſm ac 6, is always refracted to a lower place , in the oppoſite Wall, and Pur- 
| ple or Violet, paſſing thro' the ſame Priſm, and in the ſame Situation, is always 
| refracted to an upper M and the intermediate Colours to intermediate Places betwixt irt 
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2 and N; which is a Conviction, that red Light is leſs Refrangible, and Violet more, 
and ſo of the reſt, which we acknowledge, but this is no. Argument, that the Sun's 
Light corlfifts of Rays differently Refrangible before Refraction, becauſe after Re- 
fraction different Lights or Colours obtain various Degrees of Refrangibility, ſuitable 
to the Nature and Action of thoſe Lights or Colours. OO © © 
ExrERIMENT the 77h. Fig. 17. 19, 20. is only to ſhew, that Red and Violet Lights 
produc by two Priſms, and view'd thro' a Third, are differently refracted by it, that 
i5, tho the red and violet Images ate continu'd to each other, yet by Refraction they 
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are ſeparated and divided, which is what we readily own ; for without this Experi- 
ment, it is Impoſſible that two different Colours.caus'd in our | Senſations, ſhou'd 
not procced from different Actions, and it is Impoſſible that different Actions, if 
Refrangible thro' Glaſs at all, ſhou'd not «be differently Refrangible, but this is no 
Proof that the Solar Light conſiſts of Rays differently Refrangible, previous to their 
Refraftion thro a Priſm, which yet is the Propoſition to be proy'd. En 
EXPERIMENT the 87h, is of the ſame kind with the Former, namely, to ſhew that 
the violet priſmatick Light tranſmitted thro' a Lens, converges ſooner and nearer to 
the Lens, by about two Inches and an half than red Light, and conſequently is more 
refracted, which is not deny'd; but that this eyinces that the ſolar Light conſiſts of 
red and violet Rays, becauſe the priſmatick red and violet Lights are differently 
Refrangible, we take the Liberty and do preſume to deny. | 
__ EXPERIMENT the 97h. Fig. 21. ABC is the ma 
firſt Priſm, BC the Baſe, B and C it's equal 6 1 
- .. __ Angles at the baſe, T E 
it's rectangular Vertex, FM a Beam of the | x 
Sun's Light let into a dark Room thro' a © 
Hole FE, one third Part of an Inch broad, 1 
it's Incidence on the Baſe of the Priſm, AG , . 
_ les refrated Ray, IH a more refratted 
Ray, AN the Beam of Light reflected from 
the Baſe, V the ſecond Priſmm, by which 
this Beam, in paſling thro it, is refracted, W N 
the leſs refracted Light of this Beam, and Xp 8 


4 


Chap. I. of Light and Colours: © 


the mote refracted Part of it; when the firſt Priſm 43 C is turn'd about it's Axis ac 
cording to the Order of the Letters 4, B, C, the Rays MH emerge more and more 


obliquely out of that Priſm, and at Length after their moſt oblique Emergence are 
reflected towards M. and going on to p do increaſe the Number of the Rays Ny; 


afterwards by continuing the Motion of the firſt Priſm, the Rays 2G are alſo re- 


flected to MN, and increaſe the Number of the Rays Nr, and therefore the Light AN 
admits into it's Compoſition, firſt the more reſrangible Rays, and then the leſs re- 
frangible Rays, and yet, after this Compoſition, is of the ſame Nature with the Sun's 
immediate Light F AM the Reflection of the ſpecular Baſe BC cauſing no Alteration 
therein. 

THIS Experiment tharefote. i is an Argument for what v we Rill confeſs, that XG and 
MH are differently Refrangible and differently Reflexible; becauſe Violet and Red 
being different Colours have different Actions, and conſequently their Effects muſt 

be different in their Refraction thro' Glaſs, or their Reflexion from it, but it is no 
Argument that the Beam of refracted and reflected Light AN, is the ſame with the 
Solar or Incident FR, ſuppoſing it is the ſame with F M, ſince the Solar Beam FR 
in it's Tranſmiſſion thro K M is chang'd into the Colours 27G, MH, and then in- 
deed the Baſe BC makes no Alteration by it's Reflexion ; this therefore is no more 
convincing than any other of the Experiments to prove, that the Solar Light conſiſts 
of different Colours, ſeeing it only ſhews, that the Solar Light, when refracted by a 
Priſm, admits of them, and that thoſe Lights, when reflected from A to M, and 
tranſmited thro a fecond Priſm, will preſerve their Degrees of Refrangibility, and 
the purple Light proceed to p, and the red to 7, nothing of which is conteſted, but 
afflrm'd, at the ſame Time, that we cannot allow FR to be the ſame Licht as R 4 
or MH, MG, or MN, and ſo to p and ; for if it were ſo, any Glaſs Baſis, as well 
as BC the Baſis of the Priſm, ſhould have the ſame Effect, and reflect AH, MC in 
the ſame manner to M and from thence thro the Priſm to p and t, if MH, MG 
were originally in FR, before it's Ingreſs into the Priſm 4 BC. 


EXPERIMENT the Toth. Fig. 22. ABC and BCD are two Priſms ty'd together in 


the Form of a Parallelepiped, their ſides BC and CB being Contiguous, and their 
ſides AB and CD parallel; HTK is a third Priſm, by which the Sun's Light pro- 


n chro the hole F into che dark Chamber, and there paſſing thro thoſe ſides 


of the Priſms AB, BC, CB and CD is re- 
fracted at 0 to the White Paper PT, falling 
there partly upon P by a greater Refraction, 
partly upon 7 by a leſs Refraction, and partly 
upon & and other intermediate Places by in- 
termediate Refractions; by turning the Parallele- 
piped 43 CD about it's Axis according to the 
Order of Letters A, C, D, B, at length when the 
contiguous Planes BC and CB become ſuffici- 


cident upon them at , there will vaniſh to- 
_ tally out of the refracted Light OPT, firſt of 
all the moſt refracted Rays O P, (the reſt OR 
and OT remaining as before) then the Rays 


the leaſt refracted Rays OT; For when the 
G Plane BC becomes ſafficicnely Oblique to 
| the Rays incident upon it, thoſe Rays will 
655 to be 2 reflected by it towards N, and firſt the moſt Refrangible 
Rays will be totally reflected (as was explain d in the preceding Experiment) and 
by conſequence mutt firſt diſappear at 7, and afterwards the reſt as they are in order 
totally reflected to N, they muſt diſappear in the fame order at R and 7; ſo then the 


Rays, Which at 0 ſuffer the greateſt Refraction, may be taken out of the Light 270, 


Whilſt the reſt of the Rays remain in it, and therefore that Light 270 is compounded 
of Rays differently Refrangible, and becauſe the Planes 4 B and CD are parallel, and 
therefore by equal and contrary Refractions deſtroy one -another's Effects, the inci- 
dent Light FM muſt be of the ſame Kind and Nature with the * Light 40, 

and 


ently oblique to the Rays F V, which are in- 


OR and other intermediate ones, and laſtly 
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and therefore doth alſo conſiſt of Rays differentiy Reſtangible ; Theſe two Lights 
FM and MO, before the moſt refrangible Rays are ſeparated out of the» emergent 
Light 10, agree in Colour and in all other Properties ſo far as the Obſervation of 
this Philoſophy reaches, and therefore are deſervedly reputed of the ſame Nature and 
Conſtitution, and by conſequence the one is compounded as well as the other; 
But after the moſt refrangible Rays begin to be totally reflected, and thereby ſeparated 
out of the emergent Light 20, that Light changes it's Colour from White to a 
dilute and faint Vellow, a pretty good Orange, a very full Red ſucceſſively, and then 
totally Vaniſhes; For after the moſt refrangible Rays which paint the Paper at P with 
a purple Colour are, by a total Reflexion, taken out of the Beam of Light A, the 
reſt of the Colours, Which appear on the Paper at 2 and 7, heing mixt in the Light 
M0, compound there a faint Yellow, and after the Blue and part of the Green, 
which appear on the Paper between P and R, are taken away, the reſt, which appear 
between N and T (that is the Yellow, Orange, Red, and a little Green) being mixt 
in the Beam 270 compound there an Orange, and when all the Rays are by Re- 
flexion taken out of the Beam 0, except the leaſt Refrangible, which at 7 appcar 
of a full Red, their Colour is the ſame in that Beam 240 as after Wards at 7, the 
Refraction of the Priſm HIK ſerving only to ſeparate the differently refrangible 
Rays without making any Alteration in their Colours, as is ſaid will be more fully 
prov'd hereafter; The Reaſoning in the Scholium Which Fellen is OG: a like Kind, n 
cherefore we ſhall not here ſubjoin it. 340 

In anſwer to the way of arguing upon this ee (for the eee we 
as not deny, nor any other of this . Philoſophy) we ſay, that this is much the ſame 
"Caſe with the Former, and that altho' the Beam L may be of the tame com- 
pounded Light with 240, as having been tranſmitted thro' the Priſm 45 C, it is not 
manifeſt, that F L the incident afid unrefracted Beam is thus compounded before ſuch 
Tranſriflion ; ; and a moſt convincing Argument, thar it is not, is that if it were, by 
the turning about of the ſide A5 of the Priſm, when the blue Rays of the Beam 
F come to fall with a certain Obliquity, they ought to be reflected from "thence, 
and after them the Green, Yellow, Orange, and Red ſucceſſively, in like Manner, 
as the Rays of the Beam L or 270 are reflected to M and by that means trans- 
ferd from P, R, and 7 to ,, and t, one after another, but this do's not happen, 
from whence it is evident to a Demonſtration, that FL the incident Beam is not of 
the ſame compounded Nature with the refracted L M, or 2703 as to L, the Red, 
as we have ſhewn in our Principles of Natural Philoſophy, oug ght to lye next to B the 
refracting Angle of the Priſm, and the Purple next to CA che Baſis of i it, which. we 
find in fact, ſince 0 7 is the Red, and 0 the Purple; but that the Colours are not 
alter'd by a Tranſmiſſion thro' a ſecond or third Priſm, we have already acknowledg'd ; 
It is ſaid, that 4B, CD being parallel, the Effect of the firſt Priſm is deftroy'd by 
the ſecond, which we deny, ſince the ſecond Priſm continues and preſerves the Effect 
of the firſt, as is plain from this very Experiment, ſecing the Beam L is of the 
ſame Kind and Nature with that of 470; that 270 has the ſame appearance with 
-FL is not Material, ſince we have evincd, that in reality they are not the ſame, be- 
ſides it is not certain, that 10 do's not cauſe a pale and white Image on the Paper, 
whereas FL paints on it a ſtrong and vivid Yellow. | | 

"Exprnrment the 117). Teaches us how to ſeparate the Hewonenechs Rays of 
compound Light into Circles, Parallclograms or Triangles, according to the Figure 
of the Foramen, which tranfmitrs it, and therefore alledges no freſh Proof in Con- 
Züri of the foregoing Doctrine. 

” EXPERIMENTS the 1 20, 13th, and 14th ew, that if we look thro' a Priſm upon 
a Circular Object illuminated by the Sun's Light, it appears oblong, confus d, and 
indiſtinct, but if we look thro' a Priſm on the fame Object illuminated with Red, 


Green, Blue or any other Homogencal Light, it appears circular and perfectly defin'd, 
but this is no more than in other Terms to tell us, what we are inform'd of in the 
third Experiment, that the Sun's Light by a Priſm is refracted into various Colours; 
but that Homogencal Light, or Colours produc'd by Refraction are not, this is no 


Argument therefore that ſuch Colours are originally in the Sun's Light, or that 
they are not made and produc'd by Refraction, tho' after their Production they be- 


come unalterable, and are never from thence Metamorphos d or: Chang d. 
oy AvoTnrr 
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ANorhEx Series of Experiments is to prove, that the Phenotiieiia of Colours, in ie If. Newt. 
delete or reflected Light, are not caus d by new Modifications of the Light vari- Opticks Prop. 
ouſly impreſs d according to the various Terminations of the Light and Shadow, Part 2. 
Ahh is to demonſtrate the Falſhood of the Carteſian Hypotheſis, and ſignifies nothing 
to the evincing the Point in Queſtion, namely, that the Solar Light conſiſts of diſ- 
ſimilar and differently colour d Rays. 5 
THERE are again other Experiments to ew. that all Homogeneal Light tim 1 it's Sir If, Newt. 
proper Colour anſwering to it's Degree of Refrangibility, and that Colour cannot be , ay 
chang'd by Reflexions and Refractions; that is Homogeneal Red, Green, or Blue Light, Part 2. 
for Inſtance, after they are produc d by the Priſm, are unchangeable, and cach has 
it's peculiar Action belonging to it, or it's proper Degree of Refrangibility ; but this 
is no Proof, that the Solar Light conſiſts of ſuch various Homogeneal Lights, only 
that the Priſm is capable of producing Um, and which when produc” d, that there 
is no Alteration of Them. c 
As to what is faid, that Colours may be produc'd by Compoſi tion, which ſhall be Sir If. Newt, 
like to the Colours of Homogeneal Light, as to the Appearance of Colour, but not ye cen 1&7 
as to the Immutability of Colour and Conſtitution of Light, and that thoſe Colours Book 
by how much they are more compounded by ſo much are they leſs full and intenſe, 3 3 
and that by too much Compoſition they may be diluted and weaken'd, till they =" mln + 
ceaſe, and the Mixture becomes White or Grey, that alſo whiteneſs and all grey 13. 
Colours may be compounded of Colours, and that the whiteneſs of the Sun's Light 
is compounded of all the primary Colours mixt in a due Proportion; a great Part of 
this is own'd, that the Lights produc'd by the Priſm may be variouſly mix't and 
' blended, from whence new Lights will ariſe, which may be again ſeparated and 
diſtinguiſh'd, alſo: that theſe colour'd Lights, produc'd by the Priſm, will conſtitute a 
White or Grey, Which White or Grey is again reſolvible into thoſe colour'd Lights, 
of which they are form'd ; but that the Solar Beam is either White or Grey, which 
1s plainly Yellow, or that it is made up of differently colour'd and Homogeneal Lights 
is deny'd, and what is alledg'd in theſe two Propoſitions do's in Part confirm it; 
for it is aid, that the Colours, by how much they are more compounded, by ſo 
much are they leſs full and intenſe, and by too much Compoſition they may be di- 
luted and weaken'd till they ceaſe, and the Mixture becomes White or Grey, there- 
fore the White or Grey proceeds from a Weakneſs or Dilution of the Colours, 
whereas the Colours themſelves proceed from a Weakneſs and Dilution of the Sun's 
| Rays, unleſs any one will ſay the colour'd Image is ſtronger than the Sun's Beam 
unrefracted, and conſequently if the Colours are an Enervation of the Sun's unre- 4 
fracted Beam, and White or Grey is an Enervation of the Colours, I hope it will 
not be ſaid, that White or Grey is the ſame as a Beam of the SUN acting in it's full 
Strength and Vigour. 
Fee Experiments the oth, 10th, 11th, &c. only new, Ru: wh the Colours of 

the Priſm are blended together, they produce a white Image, and that if any of 
thoſe Colours are taken out, the remaining repreſent the Colour of the Compoſition, 
as alſo that by making the Rays fall uncqually upon the Paper, which receives the 
Rays, Colours are produc'd, nothing of which is contradicted by us; but that the 

Caſe of this white Beam of Light after Refraction is not the ſame with the Solar 
before it's Refraction is evident, becauſe the Solar Beam cannot be ſo manag'd, nor 
can Colours be produc'd from it by any Inclination of the Paper to it, and "there is 
the ſame Diſtinction betwixt the refracted and unrefracted Beam, as there Was before 
evidenc d to be in Experiment the 9th and 10th, Part the firſt. Tr 
_ _ THERE is nothing more offer'd in this Theory of Light and Colours to prove the 

Truth of it, and it's fundamental Propoſition, namely, that the 'Solar Light conſiſts 
of differently colour d Rays originally to its Refraction throꝭ the Priſm, unleſs what 
we have already conſiderd in our Principles of Natural Philoſophy, and our Inquiry 
there, into this Doctrine, ſo that till this is auf wer d we may be juſtly excus d wy 15 


farther trouble on this Head. _ 
F. 21. I ſhall only here add, that the Cotouts of the Priſm ſcem to ariſe ftom whe 4 Solution of 


I there mention'd in thoſe Principles, namely Red from a Tranſmiſſion thro? the thin- ares wed 
neſt Part of the Priſm or the very Edges of it, by which it's Colour is nearcſt to and concerning 


the Sun's, and it's Rays the moſt vigorous and lively, and therefore the leaſt Reftan- ce 
gible; 
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A Solution of C Maes FE 


.- giblez Orange, Yellow, Green, Blue and Violet paſs thro”. thicker Portions of the 
Priſm, by which they loſe of their Action, become leſs and leſs vigorous, and there- 


fore are more Refrangible and Weak, and depart more from the Life and Activity 
of the vivid Beams of the Sun, and accordingly impreſs upon our Senſations Colours, 
which are darker and more gloomy ; for the Rays of Light, when they impinge = 


on the Body of the Priſm, will yet, it is probalng be Ra Re thro the Edges of 


it, where there is the leaſt Reſiſtance; 


THAT the ſame is the Caſe of thin Plates of Glaſs, Air, or e hich: when 


thin, repreſent theſe various Colours to us from a certain Proportion requiſ ite 


betwixt the Action of the Suns s Rays, and of Glass. Air, or Water thro' pom they 
are tranſmitted; _ 

Tur the Action of he Sun' 8 Rays is Se a 1 8 ſubtle __ Maker N ans and 
that it cannot have any Effect to produce Colours by Tranſmiſſion, unleſs it is in- 
cident upon Bodies, which are very Minute and Thin, which have ſome Degree of 


the Expanſive to aſſiſt it's Tranſmiſſion, and but a ſmall Degree of the Contractive 
to impreſs an Alteration and change upon the Expanſive of the Sun's Rays, Wiych 
is the Caſe of ſuch thin Plates; 


THAT other groſſer Bodies, as colour d Fluids and Solids, derive thoſe Colours from 


- the Impreſſions, which they give to the Sun's Light diſpers'd thro' the Plenum from 


fore a Lamp or a Candle, enlightening the ſaid Plenum, cauſes the Colours of Na- 


Fir II. Newt» 


Opticks. 


and diſſipates any counter Action againſt it from the Dew or Vapors, but the dewy 
or watry Medium preſſing and contracting againſt this Expanſive Force, at length, 


= hiflance to it, and the greateſt Preſſure or Reluctance to the Expanſive Force of the 


their own proper Expanſive and Contractive Forces, by which it receives a new 


Action, and thereby communicates to us thoſe Senſations of Colours; That there- 


tural Bodies, whoſe Expanſive and Contractive Forces are the ſame, to appear much 
the ſame, yet with ſome little Diſtinction ariſing from the different Nature of the 
Light of the Sun and a Lamp, which illuminate the ſame Plenum ; 


Ina the Experiment of Dr. Halley at ſeveral Fathoms deep in the Sea, where the 
upper part of his Hand was illuminated with Red, and the lower with Green, is a 


Conviction, that the Sun's Rays were only weaken'd to a Red 1 in the firſt Cale, and 
Ll penetrating deeper and being reflected, to a Green; : 
'THarT the various Colours of the Rainbow ariſe from a different 1 of the 


Sun s Rays by thin Plates of a watry Medium of different Thickneſſes or Conſtipations, 


the uppermoſt being the thinneſt, cauſe the leaſt Enervation, and the loweſt being the 
groſleſt, occaſion the greateſt, from whence Red in the firſt caſe is produc'd, and Violet 
in the laſt, and fo the intermediate Degrees of Colours in the intermediate Spaces; 

_ Trar when the watry Medium is too Thin, as above the Red, the Rays paſs with- 


out any Alteration, and when it is too Groſs, as below the Violet, there is no due 


ee of ee betwixt the Sun's Light 0 the Medium by Which an Alte- 


of it no Colonrs are 5 d, and we — perceive the eee of the Pritin 
it ſelf; or elſe, which I rather believe, it is becauſe the Expanſive Force of the Sun 


is too great for the Contractive of the watry Medium, and by that means Bt pates 
and ſurmounts it; 

-» THAT the Eye is made ae of theſe Alterations in the Sun s Rays, incurring 
upon different Mediums, not by the imaginary Refractions and Reflections of Light, 
propos d by Deſcartes, but by thoſe different Actions communicated to the Plenum, 


which conveighs theſe Notices to us, and by the Intervention of which, and our 


Union with it, we are inform'd of all the various Changes we obſerve in Nature, 
which when differently affected we are ſo too, not only in our Sight, but in our 
Hearing, Smelling, and Feeling, which Impreſſions yet were never thought to be 
imparted to us by ſuch fancy d Reflections and Refractions; 

Io explain this Theory ftill farther, It is known and confeſsd, that a Rainbow 


never appears, but when the Air is moiſt and dewy, after Rain, and when the Sun 
ſhines out directly oppoſite to it, in this Situation of the Sun, the Centre of Action 


is from thence, which by it's Expanſive Force, to a large Circuit round it, overcomes 


when the Rays of the Sun become more Oblique, is capable of making ſome Re- 


Sun 
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Sun being from the innermoſt Circle, becauſe it do's not only preſs it (elf againſf 
it, but is back'd and enfore'd by all the ambient Circles which ſurround it, and 
whoſe Preſſure tends the ſame way, the innermoſt Circle for that Reaſon will be 
the groſſeſt, from whence the Expanſive Force of the Sun being there mor reliſted, 
it's Rays become of a blackiſk or purple Colour; 
THe next Circle being leſs conftipated, and denſe, and preſſing les againſt tie 

ſame Expanſi ive Force of the Sun's Rays, becauſe it has fewer ambicht Circles to 
ſtrengthen it's Preſſute, changes the Sun's Rays to a Blue, the next to a Green, and 
the ſubſequent ones to Yellow and Orange, till at length where the outermoſt Circle 
becomes the weakeſt in it's Preſſure, Reſiſtance and Contraction by the dewy Me- 
dium being now Rarer, and having fewer ambient Circles to ſupport it, the Rays of 
the Sun ind the Expanſive Force of them being leaſt reſiſted are form'd into a Red, 
which compoles the Primary Iris; After which the Expanſive Force of the Sun's Rays 
meeting with no conſiderable Oppoſition, they paſs on without any remiarkable 
Phenomenon from them for ſome Space, till now becoming more oblique, and more 
weak, the Rarity of the dewy Medium is capable of making a new Impreſſion upon 
them by changing them into Red tho” a fainter one than before, becauſe the Action 
on both Hands, both of the Suri and of the Medium, is more languid, after which 
the Rays of the Sun and their Expanſive Force growing ſtill more oblique and weaker 
and the dewy Medium being much the fame, as being how upon it's Termination, 
the Sun's Light is vary'd into Orange, Yellow, Green, Blue, and Purple by ſo many 
Degrees of Enervation, till the dewy Medium being ended the Rays of the Sun take 
their Progreſs as uſual without any Impediment or Oppoſition to them, which {ſeems 
to be the true Reaſon of the Secondary Iris; 

AND from hence may be given a full Account for the different Heighths of the 
iis from 41 to 45 Degrees, which is not done in any other Hypotheſis, with many 
Phznomenons of it beſides, which have not been hitherto explain'd, It alſo appears 
at ſuch a certain Depth of the Atmoſphere, and at ſuch a Diſtance from the Sun; 
and on the oppoſite Side to it, becauſe the Rays ſurmount all Oppoſition upon their 
firſt Ingreſs into the watry Medium, but afterwards penetrating farther, and growing 
weaker, they are chang d by the Contractive Force of the ambient Dew into the Co- 
Tours, and in the Manner we have mention d; 

Thar the Expanſive Force of the Sun acts in the Manner I have recounted is not 
difficult to apprehend, and I believe will be readily own'd, but that the dewy Medium 
ſhou'd act by a Contractive Force againſt it, will not be ſo ſoon imagin d, till we come 
to be convinc'd, which will be een in the following Sheets, that all Nature con- 
fiſts of theſe to Forces, and that all the Phznomenons i in it ariſe from their mutual 
Conteſts and Conflicts with each other; 

IN Account of the. Rainbow above- mention d is farther confirm'd by what every 
one may obſerve of a Candle burning in the Dark, and in an open and moiſt Air, 
which if you look upon at ſome Diſtance is encompaſsd with an illuminated Me- 
dium, and afterwards with Purple, Blue, Green, Yellow, Orange, and Red Circles, 
repreſenting the Colours of the Rainbow, which can be no otherways ſolyd than 


upon the foregoing Hypotheſis. 
As to the Doctrine of Sounds, which we had in our Principles of Natural Philoſo 5 Our Principle 
argu'd againſt, the Preſent has been ſo complaiſant to thoſe Reaſonings and to the 4 4 8 
| London and Paris Experiments, as to alter it's Calculations from betwixt 920 and upon Sounds, | 
1085 Feet, which Sound performs in a ſecond, according to it's firſt Edition, to 1142 39 the heond, 
in it's ſecond Edition; fo eaſy it is for this Philoſophy to change and vary it's Prin- Il. Newt. 
ciples, as new Matters of Fact ariſe, to which it as readily accommodates it ſelf, as Principles up- 
the Chamæleon to the Air it breaths in; but beſides the Velocity of Sound, which en _ 
in Eccho's is exceeding great and impoſſible to be afcertain'd, from which yet theſe 
Calculations are fram'd, the Expanſive and Contractive Forces of Bodies are ſo in- 
finitely various, from which Sounds are really and in Nature produc'd, which will 
be afterwards ſkewn; that it is Vain and Idle to imagine they can be exacted to any 
Mathematical Rule of their Progreſſion. 
C. 22. Having therefore thus far conſider d the Corpuſcular Philoſophy, or the Philoſophy e on apo 
of Similar and Homogeneous Matter, and the Atoms of it, which J call the French 4% «was 


Faden being ravght | indeed originally b u = Ra but reviy'd by Deſcartes, and patro- 
niz'd 
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3 Concluſion upon the Epicurean Philoſophy. Boch L 


niz d by e who writ, the Life of that Philoſopher very much in favour of 
him; and having likewiſe conſiderd the Improvements upon it from our own Nation, 
$50 have added a Vacuum to it, which Deſcartes ſhou'd have done, it being 

oſſible to maintain a Plenum, and a Similar and Homogeneous Matter together, 
f ſhall now take my final leave of it, and proceed to what may be juſtly term'd the 
1alick Philoſophy, or the Mechanical, being principally deriv'd from Galileus, taken up 
by Borellus, and eſpous d by Kepler, Chriſtian Hugens, and Sir V. Newton, and which 
Philoſophy likewiſe agrees ſo 81 with the former, as to affirm a Fin lar Matter, and 
the Atoms of it, to which they have, with ſome kind of Senſe and Conſiſtency 
with themſelves, annex t a Vacuum, by which it becomes the entire Syſteme and 
Doctrine of Hpicurus; but then again, they have with ſome Abſurdity joind a Deity 
to this Similar Matter, Atoms, and a Vacuum, which their Maſter more truly, tho 
perhaps not more prudently rejected from it, and left his Similar Matter very honeſtly, 
and the Atoms or Particles of it, to their own Actions, after he had contriv'd Space 
and Room enough for them, in which they were at Liberty to e their ran- 


dom Motions and Vagaries. 
_ However this Philoſophy has been fo indulgcat to what we had mention'd in 


Princip. Lib. 3. Our Principles, Chap. 1. F. 16. That we ſhould make the Demonſtration of Religion 


Pag. 482. 
Edit, 2. 


the End and Caucluſion as well as Deſign of all our Speculations, as to annex an Expli- 


cation of what it means by a God, tho not a Demonſtration of one, at the End of it's 


ſecond Edition, which was wanting in the firſt ; but it's Aroms, which were Immu- 


table, and it's Vacuum, which was Infinite, Eternal and Unproduc'd, wou'd not allow 
it to acknowledge, that the Intelligence was an Anima Mundi, or had any Connexion 
with Nature, or any Union with it, or was in any Senſe a ſource from which it 
was deriv'd; only that it was a Being, which was an Imperator Univer/alis, or Lord 
Paramount to theſe Atoms, and guided and conducted them as he pleas'd ; which is 
ſaying nothing at all in the Proof of a God, but forming a Creature of our own 


Fancies, which we ſet at the Head of our imaginary Atoms, and is, in Reality and 


Truth, a Fineneſs, which Hpicurus had not the Wit, or too great a Simplicity in his 
| Notions, to think of; for when he had made all to depend upon Atoms, and the 
Gravity of them, and upon a Vacuum, he juſtly concluded, that he had effectually 


diſcarded Anaxagorass Mind or Intelligence out of the World, and therefore, for 


which the Athenians valu'd him, that he had nothing remaining to profeſs of Reli- 


gion, but to expreſs himſelf hearty for the Gods of his Country, without having any 


real Eſteem for them, and which is pretty FROM the LP of ſome of our Mo- 


dern Philoſophers. 


Ir any one ſhall now ask me, whether therefore we maintain the Plenum of the 
e and that God and Matter are the Principles of all Things, and that Matter. 
in Conſequence, is Eternal and Unproduc'd ; 

W anſwer firſt, That we are under no Obligation from what we have e 
alledg'd to aſſert any ſuch Doctrine, all that we have endeayour'd to ſhew and evince 


is, that the current Opinions of the oldeſt and moſt Celebrated Philoſophers of Greece 


and Phiznicia- were on the Side, not of a Vacuum, but a Plenum, and that the Wiſeſt 
and Beſt Men eſpousd the Latter, whilſt the Former was defended 'by none but by 


tlie Atheiſtical and the Vicious. 


SECOND, But to fatisfy this Queſtion more Genc we anſwer, That with the 


Ancients we athrm a Plenitude of Corporeal Being or Matter, which yet we ſay and 
ſhall prove, is not a Self-exiftent Principle, but is deriv'd from and created and form'd 
by God, and that it could not ſubſiſt one Moment without him; whether this Pro- 
duction of the To ra», or the Uniyerſe, or the Material Plenum was in Time or from 
Erernity, Reaſon cannot determine, and therefore muſt be ſubmitted to Revelation, 


becauſe in an Eternal Succeſſion of Ages, there is no point of Time, in which the 
Infinite Mind was not equally capable of exerting it's Almighty Faculties into Crea- 
tion, and conſequently. what admitted of no Limitation from his Power, muſt receive 
it from his Will, which it is Impoſlible for us to know without ſuch Revelation. 
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CHAP. 


Concerning the Principles of the Mechanical 3 ded the Matter ae 
Motion aſſerted in it, as ſo of Me, Duh Time or Hain. and 
0 | = 


. HAT has hitherto engag'd our Enquitice has been he certainty of an Two Parts in 
exiſting Nature in general, the Opinions concerning a Vacuum and a eee Logs 

Plenum, and the Philofophy of Matter with the ſeveral Properties of it, it's being and the Alive, 

Extended, Solid, and Impenetrable, Diviſible, Moveable, &c.. Cold, Heat, Hardneſs, % e 5 

and Softneſs, as alſo the Sounds, Taſts, Smells, Colour and the like, which we in eee = 

fact Experience reſult from it, and the Theory of the Rainbow, which concluded + bester is 

the firſt Part of our Examination into the Principles of natural Knowledge; we have 99 9 9 

from thence proceeded in the Courſe of our Studies, to ſhew the Infirmities and Weak- of Light, and 

neſs in the various Hypotheſes of the Reflection and Refraction of Bodies, and in eee 1 

conſequence, of that of Light, which carry d our Searches into the Principles of „ 

Opticks, and the Solutions they give of Viſion, of concave and convex Glaſſes, the 

Conſtruction of Microſcopes and Teleſcopes, and the numerous Phænomenons in 

that Science, all which we ſhalt at-preſent omit, and we ſhall now therefore go on 

to conſider, the Philoſophy of Matter with that of Motion, and the Laws and Hy- 

potheſes which have been rais d to account for them, and as Opticks was one Part 

of what may be term'd the active Philoſophy in eon to the Cor puſcular, ſo 

this is anethe r 

F. 2. In the Theory of Mechaniſm or Motion, there are . four. Things to 7: #2 Theor 
be conſiderd; Firſt, what Motion is, Second, the Nature of that which is mov'd, Ml dee foo 
Third, the Place which that which is mov'd poſſeſſes, as well as the Space thro' Things 10 be 
which it moves, and laſtly, the time which it takes up in it's Motion Conſequently a pn: 
to determine the Motion of Body, and what Laws it obſerves, We are to inquire in 
general; Firſt, what Motion is, Second, what Body or Matter is, Third, the Mean- 
ing of Place, and what real Space is, and Fourth, the Notion of Time. 

FK. 3. As to what reſpects Motion it will not I am apt to think be neceſſary to Motion as plain 
prove there is ſuch an appearance in Nature, becauſe it is as plain and manifeſt as . e 
any thing in it, and thoſe who have raisd Difficulties againſt it, as Dioaorus or Zeno, „ n 
or whoever elle, argue againſt it upon a Suppoſition of Space and Body exiſting, .- 4 
un are no more demonſtrable. or apparent than Motion it ſelf is, for it is only . ft. 

y our Senſes that we know there is Space or . and by the ſame we are con- ad Ver. Phy- 
vinc d, that there is Motion likewiſe. e eee 

F. 4. Waar Motion is therefore we are next to examine; if it is a Tranſlation of xeither the 
Body out of the Vicinity of a certain Similar Homogeneous Matter, which ſurrounds artet du 
it, into another, be it ſubtle or otherwiſe, whilſt the Notion of Matter continues the bi of Mo? 
ſame, tis a Tranſlation or Motion of Body out of it ſelf into it ſelf, which is im- 1ion agreeable 
poſlible, unleſs it be allow'd that a Penetration of Dimenſions is not fo, or it is the“ NaUe. 
lame as to ſay, that Gold can move in it's own Subſtance; if Motion is affirm'd to 
be a Tranſlation of Matter out of one Part of Vacuum into another, then it is evident 
a Vacuum is taken for granted as before a Similar and Homogeneous Plenum was, 
neither of which are prov'd according to what: has been alledg'd in the firit part of 
our Examination into the preſent Philoſophy, that there is Motion is evident, but 
that it is in a Vacuum or a Similar and Homogeneous Plenum is not fo evident, - 
till the one or the other is demonſtrated, which as We ae ſhewn cannot be 
done. 

F. 5. FRO what "wy been ſaid in the foregoing Seftion.. it is n that the De- Becauſe the 

finition of Motion in general, is ſuited to the ſeveral Hypotheſes of a Vacuum, or casten 7 
a Similar and Homogeneous Plenum, neither of which are true in the Senſe which => a e 
the Modern Philoſophers affirm, as we have in the firſt Part of this hiloſophy en- Vacunm are 
deavourd to cvince, namely, that the Vacuum of Sir Yue þ Newton, and the Plenum %% alen. 


of. Hate are equally Lammes and Abſurd. 
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Motion is to be 


plex Idea of it. 


The Explana- 
den of what Motion, but to be affixt and made Eſſential to it, we ſhall conſider what real Mo- 


conſider what 


eit her as 10 its e Hand, Matter is not ſo Tame and Submiſſive a Being, 
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F. 6. REAL Motion is not therefore to be ſolv d or defin'd in general by the 


pe 21 Hypotheſes of a Similar and Homogeneous Plenum or a Vacuum, but by conſider- 


| lars which en- ing the ſeveral Particulars which enter into our complex Senſation of it, which are 


zer into theem- recounted in F. 2. as Matter, Space, Place, and Time. 

The Definition F. 7. As for Motion abſtracted from all it's Circumſtances, it cannot 8 bet Pander 8 
Motion not find than by naming it a continual Alteration or Change of Diſtance, altho' any 
clearer than „Definition of it is in mne Meaſure improper, for the fake Reaſon, as one of Sound 


the Idea whic 


is endeavour d or Colour wou'd be, our Senſes inform us of Motion (as they do of Sound and 
e e Colour,) and we cannot deſcribe it by any other Characters than ſuch as we receive 
meant by Phi. from our Senſes, and therefore the Explanation will be no clearer than the” Idea 
8 _ Which is endeavour'd to be explain d; This is very evident, which ſince it is ſo, ſome 
In e may be apt to wonder upon what account Philoſophers have taken ſuch Pains in 
the neceſſity of defining Motion; But the Admiration will ſoon ceaſe, if we obſerve that under that 
5 pretence they lay a Foundation for their own Hypotheſes, Thus where one Sect has 
Similar Plenum eſpous d the Notion of a Similar Plenum, there Motion is a Tranſlation of Body 
2 the om Out of the Vicinity of the Corpulcles which ſurround it, into the Vicinity of others, 
and, or of a 
Vacuum on the that is, in ſhort, Motion is the moving of a Body in a Similar Plenum; On the con- 
other. trary where another Sect has embrac' A the oppoſite Opinion of a Vacuum, with 
them Motion is a change of a Body's Primary Place, that is, Motion is the moving 
of a Body in an abſtracted Space or a Vacuum, and ſince Diſtance is alike, whether 
_ there is a Vacuum or a Plenum, they have not thought fit to make uſe of that Term, 
| becauſe it wou'd be of no Service to the promoting their particular Doctrines, ſo 
that what we gain by ſuch Definitions is not a diſtincter Apprenenſi on of Motion, 
but the advantage only of knowing what Opinion the Philoſopher is of, who pro- 
poſes them, and how careful he is to make us believe his own Hypotheſs is neceſ- 
fary to a right Conception of it. 
H. 8. SETTING afide therefore the ſeveral Hypotheſes rde not to Eaplaltt 


real Motion 1s 


and not an Hy. tion is, and what is requiſite to the perfect underſtanding of it; The firſt thing re-, 


Focherick ve, quiſite (ince we only at preſent enquire into external Nature, and not that of our 


quien © i: Minds in which there is a Kind or Species of Motion obſervable, tho' different from 
Marrer is, that into which we now examine,) The firſt thing requiſite is Matter, for in real Motion 
ou Kg there is always ſome material Being which is mov d. the Definition of which, if not truly 
Rohault, sir given, is one Argument againſt all the Reaſonings made uſe of in the preſent Philo- 
If. Newt. Def. ſophy of Motion; It is defin'd to be a Subſtance, Extended, Solid and Impenetrable, 


P Math. 
D. Kell Indifferent either to be mov'd or not to be moy'd, that is, it is entirely Sluggiſh and 


Lect. 2. 55 Paflive, as well as ſuſceptible of 1155 e Figure or Form, Which ts ee hab 
e upon it's being Paſſive. 
The Definition F. 9. IIS very certain ſuch a Deſinition of Mates: as ids; 1s extremly welt adapted 


T to the Purpoſes of Philofophers, which ate that they may uſe it as they pleaſe, that 
potheſes of Ph they may divide, mangle, and ſhape it, as they ſhall find occafion, which is done in 


Veſophers but the Cor puſcular Philoſophy, or ſubmit it to what Laws of Motion they ſhall think fit 


not agreeing 


wb Ras OD agrceable to their Explanations of Nature, which is done in the Mechanical ; on the 


as they are willing to 
pans an oo apprehend it; for firſt, we have before prov'd that it's Subſlarce as they term it, which 
is the Baſis ind Foundation of the other Properties of it, is unexplain'd, and yet is 


lidity. 
Chap. 6, 7. as neceſſary to a real Knowledge of Matter, as any thing elſe which belongs to it, 


Part 1. of our 
being that which connects and cements the ſeveral Qualities of it together, and from 


Principles of 
Philoſopby: which they all reſult; Second, in reſpe& of it's Extenſion, Solidity, Impenetrability, 
loſophy imagines or conceives. | 
Nos agreeable F. 10. THE next Property affirm'd in this Definition is the Inertia of Matter, in 
” + AS Relation to it's being mov'd or not, and that it is perfectly indifferent to Motion or 
; Reſt in its own Nature, than which nothing can be more falſe, ſince if we take any 
{olid, conſiſtent, and heavy Body, as Lead, it has not that Indifference, becauſe tis 
very maniteſt it makes a Reſiſtance to Motion, whereas on the contrary in other 
Matter, as Fire, there is a Reſiſtance made to Reſt, ſo that Matter is ſo far from be- 
ing jn general Indifferent either to Motion or Reſt, that ſome Parts of it do moſt 
violently affect the one, and others the direct oppoſite, inſomuch as very difficulty to 


theſe have all been before Font der d, and ſhewn to be different from what this ra | 


be 


— 


2 
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be put out of that State of Activity or Quieſcence which they have embrac'd, as is 
notorious to any one who knows how hard a thing it is to extinguiſh an outrageous 
Fire, or to move a Weight of ſeveral Millions of Tuns. . 


F. 11. IF it is faid the Reaſon, why, in the laſt caſe, Matter, which is in it's ſelf Gravicarion in 
Paſſive, makes a Reſiſtance to any Impreſſion which is ſtruck upon it, is, becauſe it e fer ins 
has a Force of Gravitation; that Force is either in the Matter which Gravitates, or cr being en- 
in that to which it Gravitates, if in the former, Matter is Active at the ſame time e eo 
that it is ſuppos d to be Paſſive, if in the latter, ſince that is Matter too, the Argu- rerfet Inadit 
ment is {till Valid, If the gravitating Force is neither in the Matter which Gravitates, 9. : 
nor in that to which it Gravitates, it has a gravitating Force, and it has not, which 

is a Contradiction, for we do not now enquire what is the Cauſe of Gravitation, 

but whether there is not ſuch a Property or Effect in Matter, which is as plain and 

evident to our Senſes, as Extenſion or Solidity is. | 7 - 

F. 12. WE cannot but here farther obſerve one thing more in this Philoſophy, The Suppoſerion 
which ſeems to be very Strange and Surprizing, that whereas in the beginning of it, 75 dee eb 4 
it ſuppoſes Matter to be perfectly Sluggiſh and Unactive, by that time it comes tG the Concluſion 
the Concluſion, Matter is left with a Force and Activity able to keep the whole Jem dach an 
Planetary Syſtem within the Bounds of it's Orbits, by it's immenſe and prodigious 45 N 
Gravitation; from whence it is manifeſt, that however it might be neceſſary to make Gravirares or 
Matter an uſeleſs and paſſive Thing in order to turn it about, and project it this 5 49.” * 
way or the other at Pleaſure, 'yet Truth wou'd prevail, and in the Proceſs of theſe 
Philoſophers arguings upon Nature, they were oblig'd to introduce a Force into Mat- 
ter, which they wou'd not at firſt acknowledge, and own at the laſt that it was en- 
ducd with a Power of Gravitation; So that if we compare the original Hypotheſis 
of this Philoſophy with the Concluſions of it, the one ſeems to be little leſs than a 
Confutation of the other, Matter is ſupposd' to be entirely Paſſive, The Sum of all 
the Mathematick Reaſoning upon that Hypotheſis, is, that it has in eyery Part of it 
a Force of Gravitation. that is, that it is entirely Active, and if ſuch a Concluſion 
is not a Contradiction to ſuch an Hypotheſis, I cannot tell what is. | 1 
F. 13. ALLO WING however the Reſiſtance of Matter to Motion cou'd be ac- The Adivig 
counted for by Gravitation, ſo as Matter ſhon'd, notwithſtanding that, be ſtill Paſſive, 1 1 
we ſhall yet want a freſh Solution for the oppoſite Quality obſervable in Fire, or in the Sun, a» 
the Rays of the Sun, which do not make a Reſiſtance to Motion, but to Reft; if rate for 

RP 3 : ; | 3 atters not 
this is done by any Æthereal Particles aſſembling together, ſince thoſe Athereal being ended 
Particles are ſuppos d to be Matter, Matter will ſtill be Active; Whence that Action i 4 perfe# 
proceeds is not now the Queſtion, only whether there is ſuch an Action, which it is 
very certain there is, and which we can with no greater Reaſon deny to belong to 
the real Nature of that Matter, than Brightneſs or Heat, or Extenſion, or any other 

uality which we obſerve in it. If any one ſhou'd argue with us, that Fire, 
which is endu'd with Motion, is Matter, and Lead, which is at Reſt, is Matter, 
and therefore Matter is Indifferent to Motion or Reſt, or has a perfect Inertia, 
the Sophiſtry is eaſily anſwerd, by ſaying that Fire is Matter, and yet is not In- 
different to Reſt, and Lead is Matter, and yet is not Indifferent to Motion, and 
therefore Matter is not Indifferent to Motion or Reſt, the Caſe is, They who 8 
argue thus, ſpeak of a General, Fancy'd, and Abſtracted Matter, but we of a True and 
a Ret: 1 . 5 

F. 14. ANOTHER Property which is ſaid to enter into the Definition of Matter is, Malter not 
that it is ſuſceptible of any Figure or Form which we can imagine ; This likewiſe is ee e, 
well contrivd by Philoſophers, to make Matter obedient to their Carving and Cut. 97 Figure we 
ting it out into what Shapes or Figures they judge convenient to their ſeveral Pur- 8 81 Nag 
poles, but that Matter will yield to them in this is not ſo very certain, becauſe tho” if may be ſe 
we can by Superior Forces apply'd give what Impreſſion we think fit to Gold or a “ ided. 
Diamond, yet we are not able to ſubdue Flame, and put it into what Figures we 
are deſirous it ſhou'd receive; The Reaſon of which is, that quieſcent Bodies may be 
. conquer'd by an active Force, but Fire and Flame can't, and therefore to form a 
Notion of Matter's being ſuſceptible of any Figure, from our being capable of im- 
parting it to ſome Portions of it, is at the beſt only a Partial defining of it, and even 
in folid Bodies this Property is not true, excepting where the Force is. ſuperior to 
the Reſiſtance; as to any other Form of Matter beſides the Figure of it, we have no 

| : occaſion 
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thus [diviſile our pleaſure, which as we have ſaid is not true, it muſt be upon this, nank 
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occaſion to conſider it, ſince, in this Philoſophy, the various Forms of Matter are 


owing to the various Figures and Textures of it's Parts. ; 
Nor yer becauſe F. 15, IF it is not upon the foregoing account that we ſuppoſe Matter to be 


tne Mater ſuſceptible of any Figure; that is, becauſe we actually experience we can divide it at 


2 il Fi. cauſe we can [conceive Matter to be fo divided; but if, becauſe we can ' mentally 
gures, divide Matter into any Figures, it is therefore really diviſible into them, it will fol- 
The low, becauſe we can mentally imagine Matter not to be divided, but one continued 


Subſtance, therefore it is really from ſuch a Conception not diviſible into any; and 


in general, if Things exiſt according to our Imaginations, there needs nothing more 
to the Explaining of Nature, than for the Mind to NE IN: ature is fo, and from 


thence to conclude that it is. 


If Matter is 16. MoREOVER we have ſufficiently conſider d the Pefinicion of Matter in the 


: wil 1 on firſt Part of our Principles of Natural Philoſo ophy, and endeavour d to ſhew the Notion, 
al Which all the Philoſophy, that has been hitherto propos'd, has entertain'd of it, is 


ſophers, 


Hs bs Wy nothing elſe than a Creature of the Mind, and not any ways conformable to the 
r 
and ws for 4b: real Nature of that Subſtance ; which, if true, whatever is advanc'd concerning the 


ſtracted Motion 


it can ſignify Laws of Motion is falſe, if by that we mean real Motion, into which the Nature 


3 of Matter, or of the Being which is moy'd muſt be computed; if abſtracted Motion 
of Natures | is intended, thoſe Laws, which are form'd from it, may indeed furniſh us with Prin- 
_ Ciples to argue and build Theorems upon, as Extenſion do's in Geometry, but can 

ſignify nothing to the Explaining of real Motion, no more than the ne proving the 

three Angles of a Triangle are equal to two Right ones, or the Square of the Hy- 


potenuſe of a Right-angled Triangle is equal to the Squares of the Sides, is of any 


Service to the informing us what real Extenſion is in Water, or Gold, or the N 
liar Properties of it, as it exiſts in Material Beings, 


if the Theory F. 17. LasTLy, if the whole Theory of Motion was Rational and Exact, as it is 


of 5170 apply'd to conſiſtent Bodies, which are mov'd in Pendulums, or made to meet each 
true when ap- Other by a mutual Concourſe, ſuch a Theory could not explain the Action of Fire 


5% to Pen. or Flame, ſince it is impoſſible to reduce it to a Pendulum, or to any Concourſe 


ee 2, of hard and reſiſting Bodies, unleſs it can be proyd, as we before obſer wd, that a 


ſo when apphyd Reſiſtance to Motion, as in heavy Bodics, and a Reſiſtance to Reſt, as in Fire, arc. 


to Fire and the ſame. 


lame. 
3 end Place F. 18. HAvING examin'd into the Idea of Marier as it rolpats the Mechanical 
the next Ingre- Philoſophy, the next Thing to be conſider'd, is the Space, which the Body, which 


die 70 % is moy'd, either deſcribes, or poſſeſſes, the firſt is term'd Space, the latter Place, both 


conſider d i 
on which which are diſtinguiſh'd into Abſolute and Relative; Abſolute Place or Space is call'd 


is ether Ab. Primary, and ſuppos'd to be Similar and Immoveable, which continues one fixt and 


ſolute or Re- 
en unalterable Expanſion, and do's not depend upon any References to certain Points, 


Sir If. Newt. by which we judge of the Motion or Reſt of Body ; Relative Space or Place on the 


Ma- 
Slag contrary is determin'd by ſuch References. Thus, if we are in a Ship under Sail, 


Dr. Keill In- whilſt we continue in the ſame Situation to all the Parts of it, there is a Relative Reſt 


ret cr. g. to thoſe Parts, tho there is an Abſolute Motion in Reſpect of there being a Change 
of Abſolute Space or Place, tho' not of the Relative, by the Ship's Moving. 

Relative Space, 

- wag * * it, Relative Place or Space is of no Conſideration, it being only a Reference made 

by the Mind without any Reſpect to the Reality of Things; however one Advantage 


federation in 
Philoſophy, the may be made from this Diſtinction of Abſolute and Relative Quantities, to wit, of 


> feb ge Place and Space, and conſequently of Motion, that it gives a full Account of thoſe 


ciling Religion | 
wr. Paſſages in Holy Scripture which Philoſophy ſeems to contradict, as that the Earth 


ſtands ſtill, and the Sun moves round us, which tho' it may not poſſibly be true in 
an Abſolute Senſe, yet is ſo in a Relative, and it is more agreeable to think that 


the Scriptures ſpeak in a Common, rather than in a Philoſophick or a Mathematick 


Stile, ſince the Sun may with as great a Propricty of Speech be ſaid to move, if it 


only do's ſo Relatively, as if it Really did. 


Abſolute Space C. 20. As to what concerns therefore Abſolute Space or Place, which is requiſite 


or Hlace, as con: to real Motion, we have before ſhewn that Primary or Abſolute Place or Space, or 
fder'd in ie Vacuum which is the ſame, is nothing but an abſtracted Idea of the Mind, and do's 


Mechanical 
Philoſophy, an not furniſh us with any © Knowledge of the Nature of that Space which exiſts, 
from 


—_— 


F. 19. FRoM whence it follows that, in actual Motion, or in a true Philoſophy of 


S886 


8 


tion, or from the Succeſſion of Ideas in our own Minds; and if we cannot prove n 
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from whence our abſtracted Notion of it is form'd by a partial Confi deration only alſtradtel No- 

of Length, Breadth, and Thickneſs, and neglecting the other Properties, which belong 5 555 755 

to it ;: and therefore upon this account nike le the preſent Doctrine of Mechanicks Nature. 

propoſes to us nothing more than a Theory or Contemplation of abſtracted Motion, 

Which by H. 16. will be far from Informing us in any thing Ut is Real, and which 

is found in fat Exiſting, 0 
1785 THE laſt Thing to be conſidered in Relation to Motion is the Time, Time another. 

which it takes up in it's Progreſs,* which is in like manner, as Space, diſtinguiſh'd in- Ingredient of 


* Ike 
to Abſolute and Relative; the firſt is ſaid to flow uniformly without any Altcration, ,, 3 


and the ſecond to depend upon the Meaſure we make uſe of to determine it, as 4. Ablolute or 


the Motion of the Sun and Moon, which this Philoſophy takes notice of, or the Nette, 


Sirl b 
Succeſſion of Ideas, which is alledg'd by another, Which we may call the Meta- ile. Math 
phyſical.” x Definit. 


8 As to B Relpeds Abtelutt Time, which 18 Uniform, and paſſes one Mi- 5 


nute after another without the leaſt Acceleration or being Retarded, it is manifeſt, as los cam, 

in Abſolute Space, that this is alſo a Notion form'd by the Mind, and not agrecable Pn ES: 
to Nature it ſelf; fot how is it poſſible for us to know what Time or Duration 18 rep nigh 
in Experience and Fact, that is, what it Really is, and as it Exiſts, excepting by the his Philo/oply, 
Obſervation of that External Motion, as of the Sun or Moon, which is without us, %%. 


ture of the 


or that Internal one, which we perceive in our own Minds? for ſuppoſing Time to Mind as Ab. 


flow uniformly without any Experience on our Part, that it do's, it is the ſame as to ie or Pri- 


ſuppoſe an uniform, uninterrupted Space, without any ſuch Experience that it really 1 7 


Exiſts; and therefore, as the Latter has only it's Exiſtence in the Mind, ſo we may 
reaſonably think the Former only has; beſides which, we have before ſhewn, that our 
Conception of Matter's being diviſible is no Proof that it is, and for the ſame Reaſon, 

unleſs it is juſtify” d by Experience, our Conception of Time being uniformly continu'd, 

is no Proof of it's being ſo; What I mean in general, and which may be concluded 

from what has been hid. is, that we muſt form our Notions of Time, as well as 

of Space, not from any arbitrary Abſtractions of the Mind, but from our real Ex- 

perience and Obſervations, and our juſt and plain Reaſonings upon them. 

F. 23. FroM what has been ſaid it is evident, that, as in Space, the Abſolute or The Notion of 
Primary, which is an abſtracted Idea, was only conſidered, in this Philoſophy's Account % 9 Pore 
of Motion, ſo in Time or Duration, the Abſolute or Abſtracted, not the Real, is 4 geri 1 
likewiſe aſſum d, and is ſupposd to flow uniformly by a continual Succeſſion of Mo- Ofſervation 
ments or Inſtants without any Change or Variation, which we affirm to be a Crea- eee 
ture of the Mind, and that real Time or Duration, and our Notion of it muſt be eur Abtracli. 
derivd from ſomething, which falls under our Experience and Obſervation, as exiſt- ”* 

ing in Nature; for if we our Selves did not exiſt, nor any Thing elſe beſides us, 

Time or Duration wou'd not, But as we can have no Idea or Imagination of No- 

thing, and as Time or Duration is neceſſarily connected with Being, ſo we can have 

no Conception of no Time or no Duration. 

F. 24. SINCE therefore our Notion of Time or D muſt be deriv'd from Time of Dura- 
Exiſtence, Which it always accompanies, and from which it is never ſeparated, it muſt 8 75 
be from thence, and from our Obſervations upon it, and from the Nature of it, Two vo Things 
that we are to fix and ſettle our Apprehenſions of real Time and Duration, both as 
to it's Being, and as to it's Meaſure; in reſpect of the firſt of which, we are ſuffici- 
ently inform d of it from our own Exiſtence, and from the Succeſſion of our Ideas 
in our Minds, as likewiſe from all the Beings, whether Quieſcent or in Motion, 
which exiſt without us; the principal and only Enquiry therefore is, what is the real 
Meaſure of Time or Duration, and whether it flows uniformly and by a Succeſſion 
of certain and determin'd Inſtants and Moments or not. 

F. 25. IN order to examine into this, the juſteſt way for us is to conſider the ſe- The Meaſure 
veral Beings in Nature, which come under our Senſes or Obſervations, and from 7 e 
thence to know, whether any of them can afford us a Solution of what is requir d, WE] ſow 
that is, can give us a Standard or Mcaſure of Time or Duration; and here we are «ering the 
not at firſt to take it for granted, that Time or Duration do's flow uniformly by „ 
Succeſſion of determin'd Moments or Inſtants, but to enquire whether it do's ſo, and how far 


either from what we obſerye in Bodies, which are Quieſcent, or which are in Mo- 79 % Je 
ferent for tba 


F | | tuch 
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ſuch a Time or Duration in fact from Beings, which exiſt, it is plain 404 evident, that 
it is a Creature of the Underſtanding, form'd and made by it Without any Affirma- 
tion from Nature, or from Things as. they really Exiſt. 8 

en certain er F. 26. Bur before we come to cnquirc what Beings, as they really Exiſt, do pre- 
inn dee, think, in reſpect of the Meaſure or Standard of Duration, it will be 
ments or In- 

ftants of Time neceſſary for us to ſhew, in Order to obviate the Prejudices, which have been hitherto 
followmg one recciy'd, that a Succeſſion, of certain and determin'd Inſtants of Time or Duration is 
= obe a mere Chimæra, and a thing of Imagination only, for there is not any real Being, 
anvary'd Sue Which do's actually meaſure out Time or Duration in that Manner; Bodies which 


hey ere are Quieſcent, as this Table or Paper, on which I write, do exiſt 1 nu: after Mo- 
Beings as + ment, 
et. © has, or what the Meaſure of it is, or whether one Moment or Inſtant of Time may 


not be different from another, they only aſſure us, that they do exiſt, and that by 
- Conſequence, they have Time and Duration in general belonging to them; Bodies 
Which are in Motion, tho' we ſhou'd know the preciſe Moments, in which they 
mmove, as of the Earth and Moon in their ſeveral Orbits, ſo as from thence to be 
Dh: N p able to calculate the Solar and Lunar Eclipſes to a Minute, Theſe cannot yet aſſure 
16. Lib. 1. us, that Time or Duration flows any more according to the uniform Inſtants, which 
* Keil's are proportionate to their Revolutions, Namely of the Earth*about it's Axis in 24 
| 70 Ek. bs Hours, and about the Sun in. 365 Days, and of the Moon about the Earth in 27 Days 
and 7 Hours, than according to any other uniform Inſtants, which may be computed 
and eſtimated from any different Revolutions; For ſuppoſing the Earth had Revolvd 
round it's Axis, in half the Time, in which it now do's, and we were to divide that 


Duration into 24 equal Parts, and were to name them Hours, as we have done the 


24th Parts of the Preſent Revolution, every Hour wou'd be in ſuch a Caſe as ſwift, 


that is, as ſhort again, as what we now Experience, and conſequently every Minute, 

or the ſmalleſt Inſtant of ſuch a Duration, wou'd be Proportionably Accelerated. 

125 18 3 s Thus, if the Computations of Aſtronomers are true, Venus performs it's Rotation 
"Lib P32 found it's Axis in 23 Hours, Mars in 24 Hours and 40 Minutes, and Fupiter in 9 
Dr. Keil's Hours and 56 Minutes, and if thoſe Planets ſhou'd receive any Inhabitants, and they 
. Hom ſhou'd divide the Time of theſe ſeveral Gyrations into 24 equal Parts, and ſhou'd 
- likewiſe call thoſe Parts Hours, it is manifeſt that in the firſt Inſtance, ſuch Hours wou'd 


be quicker and ſhorter than ours, and in the third, that they wou'd be more than as 


Hort again, and in the ſecond Inſtance, that they wou'd be ſomething longer, and 
flower than thoſe by which we meaſure Duration, and the ſeveral Moments and 


Inſtants of ſuch Time wou'd be therefore in Proportion vary'd ; and yet, it is as evident, 
that there is no more reaſon to aſſert the Equability of the flux of Time, from the 
Revolution of the Earth round it's Axis, than from that of Venus, or Mars, or Ju- 
piter about Theirs ; from whence it is plain, that real Time or Duration may be Quicker 
or Slower, according to the Greater or Leſs Celcrity of the Moving Body, which We 


take to compute it by. 


ANOTHER kind of Moving Bodies, by which we mcaſure Time or Duration, are 5 
thoſe of Pendulums, whoſe Motions are computed by the Hours or Minutes, which 


they move in, and which Hours or Minutes arc determin d by the Earth's Revolution 

about it's Axis. 
Suceeſſion of F. 27. As to the Succeſſion of Ideas in our own | Minds, that can never give us the 
ldeas no Mea. Jeaſt Notion of a uniform Duration at all, much leſs of a uniform Duration, which 
ſme ef Dee, conſiſts of certain and determin'd Inſtants, becauſe ſometimes we have no- ſenſible 
Succeſſion of our Ideas, as in a Revery, in a Sleep without Dreaming, or when our 
Minds are fixt upon an Object intently without paſſing to any other; and when the 
Succeſſion of our Ideas is in the fulleſt Rapidity of them, as in Pleaſure, or in the 
utmoſt Languor of them as in Pain, we are far from thinking that Time flows 
Uniformly, ſince the Duration of an Hour in the laſt Caſe is ten Times longer than 
what we Experience and Imagine it to be in the firſt; It muſt be alſo acknowledged, 
that the Paces of our Idcas are Different in different pelo and in the ſame Per- 
ſons at diffetent Times; Thus one of à quick and ready Apprehenſion will find his 
Ideas to move with more Life and Celerity than another, Who perceives a kind of 
Torpor and Dullneſs, which clogs and lies heavy upon his Underſtanding, ſo like- 


wile, the tame Perſon, upon different Circumſtances of his Mind, as he is more Chear- 
ful 


but they do not inform us, by their Quieſcence, what Duration that Moment 
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ful or Dcbonair, or more Dejected, will proportionably find his Ideas to move with * 
2 more or leſs Intenſe Velocity; Beſides which, ſuppoſing a continual and uniform 1 
Velocity of our Ideas, ſince yet there is a Succallion of them, which is not con- 

tinu'd and uninterrupted, as Time and Duration is, it will be Impoſſible for diſtinct 

and ſeparate Ideas, let them follow one another as uniformly, as they will, to give us 

a Notion of that Time or Duration, which intercedes their Succeſſion. 

FroM all which it is very Evident, that the Succeſſion of our Ideas has nothing 
to do with the Meaſure of Time or Duration, that it can only inform us, that there 
is Time or Duration in general, (and which is no more than what Bodies, which are 
Quieſcent, do) and that it is longer or ſhorter, as it's Ideas move with a greater Or 
leſs Celerity, correſpondent to what we find from Bodics, which are in Motion. 

F. 28. HAviNG therefore conſider'd all the Beings, which can poſlibly give us any $xce the an. 
Notion or Apprehenſion of a Duration or Time, which conſiſts of an uniform Pro- e, 
greſſion of certain and determin d Inſtants, and ſince there are no Beings that can fon kt 73 
F it, and ſince we can have no Notion or Apprehenſion of Time or Diration: un- wu Iuſtants 
leſs from ſome Being, which exiſts, according to F. 23 and 24. it is manifeſt, that a 1 oh 
uniform Progreſſion of certain, and fixt, and determin'd Inſtants of Time, is nothing ee, 
elſe than an abſtracted Idea, and as much ſo, as univerſal and abſtracted Space is, and e Mind. 
that therefore thoſe Philoſophers, who proceed upon ſuch Abſtractions, as the preſent 
Mechanical Philoſophy do's, are not juſtify d in ſuch Abſtractions, by what we find 
and Experience in Nature. 

F. 29. SINCE therefore the Meaſure of Time and Duration is ſo little underſtood If ve have not 
by the preſent Philoſophers, even in reſpect of a temporary or finite Duration, and of Finite Du 
ſince they all of them think in the abſtracted Way of a uniform Progreſſion of cer- ration much 
tain, fixt and determin'd Inftants of Time, for which they have no Proof from any % bare we 
thing in Being, it is a little ſurprizing, that ſome Men ſhou'd ſpeak or write fo po- A, Hults 
ſitively about an Infinity of Duration, when they know nothing of a Finite one, 
unleſs of an Abſtracted, which, as we have before ſhewn, is not in fact extiung, and 
therefore is a Creature of the Imagination only. | 
F. 30. Ir is now Incumbent upon us to ſhew, what the real Meaſure of Time or row we f 
- Duration | is, Which is ſome real Motion or other, which we obſerve in Nature; For 9 Meaſure 
thus we Argue, that if there is any certain Body, which will perform it's Motion in „ 
one determin'd Portion of Time, the ſame Body will, we conclude, with all it's Cir- 
cumſtances continuing the ſame, perform a like Motion in another equal Portion of 
it, becauſe the Principle and Cauſe till ſubſiſting, without any Variation, muſt of 
Neceſlity produce the ſame Effect in the ſame Time; from hence it is, that fince 
we ſee no Reaſon, why the Earth, in it's Revolution abou its Axis, ſhoud not be 
Uniform and Conſtant, and it's ſeveral Revolutions therefore equal to one another, 
becauſe we do not ſec or know any thing, which ſhou'd diſturb it's Periodical Gyra- 
tions, from thence it is, that we take ſuch Revolutions, for our Meaſures of Days, and 
Hours, and Minutes, and conſequently of Time and Duration, which, whether we 
Sleep or Wake, and whether our Ideas ſucceed or not, will ſtill be the ſame and un- 

vary'd; and from the Determination of theſe Days, and Hours, and Minutes, we 
determine the Equation of Time, and know how many of ſuch Minutes are ſpent in 
the Earths revolving round in the Ecliptick, that is, how many of them belong to the os Saad 
Year; 5 And according to this Meaſure of Duration, a Pendulum, which has 39 Inches Gor PUN | 
and + in Length, compleats it's Oſcillation, made up of it's Progreſs and Return, in Fhioſ. p. 229, 
two 3 of Time, or in two 60zh Parts of a Minute, which is the Goth Part of 
an Hour, and which is the 24% Part of the Earths Revolution about it's Axis. 
Ox the contrary, we might take the Oſcillations of Pendulums, upon the Maxini 
in Philoſophy before mention d, that Bodies which are in Motion will have equal 
Effects in equal Times, where the Circumſtances are the ſame, and ſuppoſing the 
Circumſtances to be the fame, for a Meaſure of the Earth's Diurnal Revolution. 

Bur yet, in both Caſes, if the Revolutions of the one, or the Oſcillations of the 
other are not Uniform and Conſtant, our Days, and Hours, and Minutes may be 
Double or Triple, or in any other Proportion of what we account and eſteem them 
to be, that is Uniform and Equable, and by conſequence all the Moments and In- 
ſtants of ſuch a Meaſure of Time or Duration wou'd be Double or Triple, or in 
any other Proportion of what we reckon them, 1 5 1 
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Dr. Keill's 
Aſtronom. 

De Temporis 
Aquatione 


Lect. 26. 
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Celerity the 
Meaſure of 
Time or Du- 
ration 


Of Matter and Motion, Space, Place, Book I. 
THvs, ſuppoſing the Earth, in it's Revolution about it's Axis, ſhou'd, in one Part of 
it, quicken it's Motion,. from ſome Caules, which are unknown to us, as it certainly 


do's in it's Revolution about the Sun from Cauſes, which are imagind to be known 
to us, we have divided it's Revolution indeed about it's Axis into 24 equal Hours, 


upon the Suppoſition of it's Equable Motion, but if that Motion is not Equable, it 


is plain that the Duration of one Hour is not equal to that of another, but that one 


may be much longer or ſhorter than another. 


Ap the ſame may be ſaid in the Oſcillations of Pendulums, in Clocks or Watches, 
that if the Weight or Spring, by which they move, do's not keep the ſame conſtant 
Tenor, (Which it is impoſſible it ſhou'd do, when it is wound up to the Height, and 


therefore is more Vigorous and Strong, and when it has not the fame utmoſt Elaſtick 


Force, and therefore is more Weak and Languid, and which is ſenſible from the 
Vibrations, which in the former Caſe arc Quicker and Smarter, and in the latter, 
more Faint and Duller) the Meaſures of Duration, from ſuch Pendulums, will be un- 
equal, and one Minute or Inſtant of it will be different from another, and the ſame, 
in ſome degree, may be affirm'd of Common Pendulums, which are made to Swing 
from a Center of Suſpenſion only, Becauſe the Body, which is placd in the Center 
of Oſcillation, cannot have exactly the ſame Force of Gravitation in all the Points of 
it's Periods, nor the ſame Relation to the Center of Suſpenſion, 

FROM all which it is apparent, that Time or Duration muſt be efteem'd to be 
quicker or flower, as the Body which moves, and which we take for a Meaſure of 
Duration, i is ſo in it's Motion; and ſince the Motion of Pendulums is uncertain, which 
are the Contrivances of Men, and the Revolution of the Earth about it's Axis, which 
is the Effect of a Superior Agent, is not ſo, which is confirn'd from the Calculations 
made of Eclipſes to a Minute, upon the Suppoſition of the Middle or Aſtronomical 
Days, Hours, and Minutes, which we make uſe of in ſuch Calculations, being Equa- 
ble, it is likewiſe evident that ſuch a Revolution is only the proper Meaſure of 
Time or Duration, to which all others will be the moſt juſtly and truly Exacted. - 

Wär yet we. maintain, is, that the Meaſure of Time or Duration muſt be had 
from the Motion and Celerity of the Body, which moves, and which we take for 
the Meaſure of Duration; the Revolution of the Earth round it's Axis is that, by 
which we compute, and if we had been plac'd in Venus, in Mars, or in Jupiter, 
en thoſe Planets to be inhabited, and had, as we do here, divided their Revo- 
lutions about their Axes into 24 Parts, and had nam'd them Hours, they wou'd, as 
we before obſery'd, have been ſhorter or longer than thoſe we now make uſe of, 
and we might have reduc'd the Revolution of the Earth about it's Axis to ſuch Days, 
Hours, and Minutes, which thoſe Revolutions preſcribe, with as much Reaſon and 
Juſtice, as we do now their Revolutions to the Days, Hours, and Minutes, which 
the Revolution of our Earth has preſcribd to them; That is, we take the Revolu- 
tion of the Earth round it's Axis for the Meaſure of Time or Duration, as being 
ſuppos d to be Uniform and Equable in it's Motion, but then the Inſtants and Mo- 
ments of this Meaſure are no more the proper, peculiar and diſtinguiſhing Meaſure 
of the Flux of Time or Duration, than any quicker or flower Moments or Inſtants 
are, and if we proceed any farther to abſtract the Moments or Inſtants of Time or 
Duration from any Celerity, with which they flow, or from the Revolutions of 
Bodies round their Axes, be they One or Another, we depart from Nature and real 
Exiſtence, which can only give us a Notion of Duration, and come to Fancics and 
Chimera's of our own Minds. 

F. 31. Thvs, to ſpeak in general, Real Time or Duration and not an Abſtratted one, 
is to be meaſurd by real Motion, for if the ſame Body moves twice as far, as before, 
with the ſame Degree of Motion or Force, the Time will be double, in which it 
moves, if the Kino Body moves as far, as before, with double the Force, it will be in 
half. the time, that is, the Time or Duration, will be as quick and ſhort again in 
the laſt Caſe, as in the former; and therefore to compute real Time or Duration, as 
it cxiſts in Nature, and according to our Obſervations, without which we cou'd have 
no Apprehenſion or Notion of it at all, the knowledge of ſome uniform Motion 
or other muſt be neceſſary to our meaſuring of it, to which uniform Force, which 
we conſider, whether quicker or flower, the Flux of Real Time and Duration, and not 


an Abſtracted will be n ane accordingly Accelerated or Retarded. 


FROM 


Chap. II. Time or Duration, and Celerity, 


FROM bene it Adair follows, that the Succeſſion of our Ideas can give us no 


kind of Meaſure of Duration or Time, unleſs their Force, with which they move or 
their Celerity is known, and that ſuch Force or Celerity of their Motion, or Suc- 


ceſſion is Equable and Uniform; and for the ſame Reaſon, the Revolution of the 


Earth about the Sun in the Ecliptick, or of the Moon about the Earth in the Zo- 
diack, can be no Meaſure of Time or Duration, becauſe they Move unequally in their 
Orbits, and have different Celerities in different Parts of their Periods, and which 
Revolutions are therefore reduc'd to Days, and Hours, and Minutes, computed from 
the Revolution of the Earth round it's Axis, and which cou'd not be known to be 
unequal, unleſs it was preſum'd that fuch Days, and Hours, and Minutes were Uni- 


form and Equal; as is was from the Doctrine of the Equation of Time before 


Cited. 
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F. 32. FROM thi foregoing Sections it is endeten that in all the Arguments or AlH¹,eö 


Demonſtrations concerning Motion, where an Abſtracted Time is us'd, upon ſuch an 
Account likewiſe, the Reaſonings will be Abſtracted, and therefore not Anſwerable to 


Time or Dura 
tion no Mea- 


ſure of the 


Naturc, ſince the Meaſure of Time or Duration is originally and previouſly to be Real. 


aſcertain'd by the Force and Degree of ſome Real, Equable, and- Uniform Motion, 
which is aſſum d, in order for us to judge of the Perjods of Time, and of the Mo- 
ments or Inſtants, which belong to it. 

So likewiſe, if the Time or Duration (which ts Correſpondent to, and is the Re- 
ſult of one uniform Motion or Celerity) is confounded with that, which anſhers to 
another, before the one is reduc'd to the other by comparing them together, the 
Reaſoning, from ſuch a Confuſion of Time into one and the ſame uniform and ab- 
ſtrated Time, will be wrong and inconcluſive, as if we take the Revolution of the 
Earth about it's Axis, and divide it's Time or Duration into 24 Parts or Hours, and 


again the Revolution of Venus, Mars, or Jupiter, about their Axes, and divide their 


Time or Duration into 24 Parts or Hours, we cannot argue or reaſon upon theſe 
Times or the Inſtants of them alike, becauſe they are apart Equable, ſince, compard 
with one another, they will be extreamly different, and we muſt reduce the one to 
the other, before we can ſpeak with any. certainty of the Meaſure of Time or Du- 
ration, that is, we muſt exact our Notions of Time or Duration to ſome fixt Standard 
or other of it, to which all others are to ſubmit; and yet that Standard may be the 
Time or Duration of the Revolution, of one Planet, or another, about it's Axis di- 


vided into the ſame Number of Parts, namely of Hours, Minutes, and Moments, 


which may have different Degrees of Celerity, according to the various Celerities of 


Hen Revolutions. 
Ap thus it is in Space, the abſtracted Idea of it is that of one uniform Extenſion, 
which a Foot, or a Yard, or any other ſtated Length may Meaſure, whereas the Mea- 


ſure of Real, and not Abſtracted Space, is the intrinſick or native Force of that Body, 
which poſleſles it, according to what we have ſhewn, in our Geometry of Solids, or of 


Matter, and in our Principles of Philoſophy ; and conſequently, as Time or Duration is 
meaſurd by the Force or Celerity of that, which we make our Standard, when that 
Force or Celerity is finite, be it quicker or flower, the Time or Duration is accord- 
ingly finite, and is ſhorter or longer; if therefore there is a Being, which has an In- 
finite Force and Agency, it's Force and Agency muſt be the Meaſure of it's own 
Duration {thro' all Time) which muſt be likewiſe Infinite, and can be no more ad- 
juſted with a finite Duration, than one finite Duration, whoſe Meaſure is a finite 
Celerity, can be that of another finite Duration, whoſe Meaſure is a different finite 
Celerity; What we fay is, that Time or Space, in the Abſtract, arc undetin'd, and 
are capable of all Quantities; which can be aſlign'd to them. 

FRoM what has been hitherto alledg'd from F. 2. to the preſent Section, it enſues, 
that the firſt Definition in the Mechanical Philoſophy, of Motion's being a continual 
and ſucceſſive Change of Place, is not true, becauſe it do's not conſider all the In- 
gredients, which Appertain to Motion, that is, neither what real Motion is, nor what 
Body or Matter is, nor what real Space or Place is, nor yet what Time or Duration 
is, all which yet are neceſſary to give us an Idea of a Motion in Nature, and there- 
fore we may conclude, that the firſt Definition of Motion is only a Thing of Ab- 
tration, and a mere Creature and Imagination of the Mind. . 
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Definition f 
Celerity Im- 
9 
. Keill's 


24 ad Ver. 


Phyſ. Lect. 7. 
f 5 before, according to F. 32. and the preceding ones. 5 


Def. 2. 


Of Matter and Motion, Space, Place, Book I. 
9. 33. THE Second Definition is that of Celerity, which is ſaid to be an Affection 


of Motion by which the Body, which is mov d, paſles thro a given Space in a given 


Time, againſt which there are two Objections. _ = 
Finsr, that Motion 1s introduc'd into this Definition, which was not juſtly defin'd 


SECOND, that a given Time is ſuppos'd, whereas Time or rien by what 5. 


goes, is to be meafur d by ſome uniform Motion or Celerity, and therefore Motion 


or Celerity is not to be meaſurd by Time, thus the Motion or Celerity of the Earth's 
Revolution about it's Axis is the Meaſure of Time or Duration to us, and therefore 


that preciſe Time or Duration is aſcertain'd by that Celerity and Motion, and Time 


is not previouſly aſſum d, but determin'd by it; if therefore now there was no Revo- 


lution of the Earth about it's Axis, nor any other fixt Meaſure or Standard of Time, 
the firſt thing, we cou'd do, wou'd be to take a Body, as a Pendulum for Inſtance or 


any other Body, which from it's Nature we might conclude wou'd, as much as poſs 
ſible, deſcribe the Spaces it paſsd thro' regularly, and with Uniformity; from it's Mo- 
tion thro' a double Space, we ſhou'd infer there was a double Time, thro' a triple 
Space, a triple one, and ſo on, and the Time wou'd flow in Proportion to the Mo- 


tion or Celerity of ſuch a Body; if again we ſhoud make uſe of a Pendulum, or 


any other moving Body, which deſcrib'd twice the Space, whilſt the former deſcrib'd 


only one half of the ſame Space, and we made this latter Celerity our Standard 


of Duration, it is plain, fince Time wou'd flow in Proportion to this latter Celerity, 
it wou'd flow as quick again, as in the former Inſtance, and ſince we might, as it hap- 
pen d, make uſe of a quicker, or flower Body, in ſuch a Caſe, for our Meaſure of Du- 


ration, our Time or Duration wou'd accordingly move quicker, or {lower. 


ANp this we more particularly find in Muſick, where the Time is accounted 


quicker or ſlower, as the Celerity of the Notes is ſo, and the Time, which is kept, and 


How we Mea- 
ſure Celeriiy. 


Infinite Time, 


or Duration 


an Atſtrattion 
and Creature 
of the Mind, 


if an Infinite 
Being 15 not 
prov'd previ- 


ous io ſuch a 
Daration, 


to which they are adjuſted, is meaſur d by an equable and uniform Pulſation, which 
yet is no more a proper, Meaſure of Time, than any other quicker, or flower Pulſa- 
tion is, than what is usd on thoſe Occaſions ; from all which, and from what has been 
before ſaid, it appears plain and evident, that a Duration, conſiſting of uniform, cer- 


tain, and determin'd Inſtants, is an abſtracted Idea, and that the Meaſure of all Dura- 


tion to us is Celerity and Motion, and which as it is different, Time and Duration 


is different to us; and the ſame we obſerve in the Succeſſion of our Ideas, for as 
they move ſwifter or flower, Time or Duration appears to us either ſhorter or longer, 
but yet for the Reaſons above, and upon the Account of what is here faid, ſuch a 


Succeſſion cannot be a fixt Standard of Duration. 


F. 34. SINCE therefore the Celcrity of the moving Body is the Meaſure of 
Time in real Nature, ſo far as our Apprchenſions or Notions of Nature can go, it 
may be enquir'd, what is the Meaſure of Celerity, which cannot be a uniform or ab- 
ſtracted Time or Duration, becauſe it ſelf is meaſur'd by ſome certain Celerity or 


other, whether greater or flower is not determin'd, but by a Celerity, whatever it is, 


which is yet Corman and Uniform; in this Perplexity, what is. the Mind's Procedure? 


namely, to aſſume one kind of Celerity, or Motion, as that of the Revolution of the 


Earth about it's Axis, which Meaſures out fo much Time and Duration, which it 


takes up in the Performance of it's Circuit, and from thence to determine by com- 
paring other Celerities with it, what Proportion of Time or Duration belongs to 


them, without declaring or knowing, 


aſcertains, and which Time wou'd have a different Fluxion to us, if meaſurd by a 


different 9 5 


9 
C. 35. As to an infinite Tins or Duration therefore, which aroceods from an ab- 


ſtracted Notion of it, from all moving Bodies or Celerities whatſoever in Nature, 
tis a pure Metaphyſical Buſineſs, and has no Foundation in the Reality of Things, 
and all the Arguments, which are form'd upon ſuch an Abſtraction, are Creatures and 
Fancies of the Mind, in which Philoſophers may, if they pleaſe, indulge themſelves, 
but without my Advantage to Truth or to Reaſon; for if there were no Being or 
Exiſtence in the World, there con'd be no Time or Duration, and if there were no 


8 Motion in 1 it, there cou'd be no Meaſure of ſuch Duration, and where that Motion 


ONCC 


what Time or Duration the Revolation of the 
Earth round it's Axis takes up, beſides that which it's own Celerity mcaſures and 


that of Venus, Mars, or Fupiters Revolution about their 


8 


* 
4A 


'. Time or Duration; and Celerity. „ 


once was not, 9595 was to us no Meaſure of Time, and whatever Meaſure of Time 
or Duration, we extend beyond it, it is a Supplement made by our own Minds to fill 
up the yaſt Chaſm, which lies betwixt Eternity and the World's Creating, and thus 
the Julian Period extends it ſelf 730 Years beyond that Time, which can be no- 
thing elſe than a mere Chimzra as to the Meaſure of Time, if there was nothing 
then Exiſting; it is an Imagination, which can carry it ſelf into Time and Duration, 

which was not, if there was then no Exiſtence, ſince we have already ſhewn, that 
Time and Duration is neceſſarily connected with Exiſtence, and cannot be or ſubſiſt 
in Nature without it. 

ON the contrary we have mid, that Exiſtence ad Dura g0 ace and can- 

not be ſeparated the one from the other, that an abſtracted Notion of Time or Du- 
ration proceeding in uniform Inſtants, which are not meaſurd by ſome real and 
moving, and therefore exiſting Force, or other, is a Fancy of the Philoſopher, and 
not a Thing in Nature, and that all the Arguments upon fuch Abſtractions are not 
nor can be juſtified or defended. 

AND therefore as to infinite Duration, we muſt firſt prove there is an infinite Be- 
ing, which when we have done from the Works of Nature, and from what we ob- 
ſerve in the World, (as there is no other way of Proof, excepting that which reſults _ 
from a Conviction of the Truth of our Religion) we are from thence to ſhew the 
Infinity of Duration, that «is, from the Infinite Force, Power, and Agency of the 
Supreme Mover, we are to prove the Infinity of Duration and Time, and not pre- 
poſterouſiy from the Infinity of Time or Duration, which lies in our own Roman- 

tick Eſtimations and Opinions of it, to prove the Infinite Duration and Eternity of 

the Supreme Mover; The firſt way is that of a true Philoſophy, and the laſt that of 
Metaphyſicks and Trifling in the Knowledge of Nature; what we mean is, that a 

God and Self, exiſting Being, that is a Neceſſary one, muſt be firſt evinc'd, which is 5 
eaſily done from a Conſideration of Nature, and then Eternity will follow ſuch a 
Conviction, but Eternity is not firſt to be preſum d, and then an Eternal Exiſtence 

infer d from it. 

Tax Definition of Reſt is, that it is the n of any Body in the ſame Dr. Keill's 
Place, againſt which the ſame Objections lye, as againſt Motion, of it's being only an Pie TH 
abſtracted Idea; The remaining Definitions in this Philoſophy, unleſs thoſe which de- | 

pend upon what we have already examin'd, ſeem to concern only the Explanation 
of Words, which therefore we omit and ſhall proceed to the Axioms alledg d. 

F. 36. Tax firſt Axiom we ſhall take notice of is, that any Change, ſuperinduc d 51-594 the 
to a Natural Body, proceeds from an External Agent, ſince all Matter is unactive, Dr. "Keill's 
and can produce no Alteration in it ſelf; this therefore depends upon the. Incrtia of 5 ad Vers 
Matter, which has been already conſider d and refuted. Phy. Lect. 8. 

F. 37. Tux next, which we ſhall mention is, that all Matter is of the ſame Nature Axioms the 
and has the ſame Eſſential Attributes, whether fluid or hard, &c. e e e 

THE laſt, that the different Forms of Bodies are only different Modifications of the gr 
ſame Matter, and depend on the Various Figure, Texture, Poſition, &c. of their Intr. ad Ver. 
Parts; both which Axioms have likewiſe been ſufficiently confuted, in the firſt Part y Leck. 8. 0 
of our Principles 2 the Modern Philoſophy cxamin'd, and in the Introduction to the 
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Theorems 
which are 
form'd upon 


ciples, . Noti- Service to the Explaining of Nature, and a real Philoſophy, than the Elements of 
1 . eng Euclid, to the Informing us, what real Extenſion is, as it exiſts in Bodies; for, as in 
ſanding of the laſt, if we knew never ſo perfectly, that the Diagonal of a Square is incommen- 
N ſurate with it's Sides, or that Parallelograms of equal Heights and Baſes are Equal, 
wie ſhou'd not from thence be told, what the Extenſion of Wood was, in Diſtinction 
to that of Ivory, or Gold, ſo, if, in the firſt, we 'cou'd demonſtrate a Hundred Theorems 
concerning Motion, we ſhou d not, by that, be let into the Knowledge of the real 
Properties of Motion, in Fire, Air, Water, or perhaps in Mechanicks themſelves, as 
they are found in Nature, which we ſhall now howeyer more Fenn conſt der 
upon the Principles, which have been laid down. 
Theorem the _ W 2 2. The Firſt Theorem is, That in comparing the 1 of Bodics, if oh Quan- 


That, in the 
Motions of Bo- tities of their Motions will be as their Celerities; The 


dies, if the. Demonſtration of which, without the Ambages here us'd, as 1 off 
Quantities of "i 
Wi Matter are E. in the following Theorems, in ſhort is; Let A and ꝝ be two 

W - qual, the Mo- Bodies, which have equal Quantities of Matter, and let 


men; wie” their Celerities be C and c, the whole Quantity of Motion 


ties. in A is to that in B, as C to c; becauſe, ͤ ùt wind $0 oi * 
Intr. a Ver. = i. e. 2 1 5 , an fro e F 
Pigk ee c „„ WO. — Le Cc: and from 3 PE 
OP Ro 5 whence this Corollary is derivd, if AC.Bc::C.c, A is = to B. 

Prop. 221 F. 3. THE foregoing Propoſition, and the Demonſtration of it, is true ally upon 


Vol. 1. 
dog 1 this Suppoſition, that all Matter is Similar and alike, and that there is nothing in 


Theorem con- ſuch Similar Matter, excepting its Magnitude and the mere a he of Parts, for if 
„„ Matter is various and different in it's own Nature, or if it has any Properties 
Magnisule or -detonging: to it, as Gravity or any other Force whatfocver, tho' we take equal Por- 

| ee of tions of it, the Moments or Quantities of their Motions will not be, as the Veloci- 

Which only conſiſted in mere Magnitude and the Number of it's Parts? and we might 

as well take Number and Extenſio on, 'and demonſtrate this Theorem concerning them, 

' ſuppoſing the Units or Parts to be mov'd, as ſach a Matter, which, what it wou'd 

ſignify to the Explaining Matter, as it really cxiſts in Nature, cannot be caſily 

Imagin d. 8 

Second Theo- = 4. THE Serdne Phecreth is, Thar in the Compariſon of Motions, if the Celeritics 

rem explaind are Equal, the Quantities of the Motions will be, as the Quantities of Matter in the 


and examin'd ; 
That, in the Bodies, which are mov'd, or, if the Bodies, which are mov'd, are Homogeneous, as their 


Motions of Bo- AC A 
dies, if the Ce- Magnitudes; Let A and be men Tcc=r ; ., EE 
lerities are E- | | | Bc 3 


| my LE 4. B:: 4. B; or if 27 and m are the Magnitudes, and A. B:: M. m, it will be 

as the Quanti. M C. mα:: HM. n, and the Corollary is, if AC. B:: A. B, Cg. This Demonſtra- 

55 of Matter. tion proceeds, as before, upon the Suppoſition, Firſt, of Matter and a certain Sum of 

r. Keill's 

Inte. ad Ver. Units or Parts being the ſame, ſo that nothing elſe is conſider'd in Matter, but the 

| kh {vs f: Number of Parts or Units in it, Second, that each-Part of both Bodies moves no far- 

Es os 1. ther, the one than the other, Third, that Homogeneous Bodies and Heterogeneous 
prop. 22, &c. Ones conſiſt of the ſame kind of Matter, tho differently modify d. 

Part 1. Vol i. As to the Firſt Suppoſition, it has been conſider in the preceding Theorem; Second, 

as to cach Part of the Body being mov'd, the one as far as the other, that is im- 

poſſible, unleſs we imagine the Whole Body as a Point, and then the Quantitics of 

Motion will not be different, but the lame as their Celerities; if we do not imagine 
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> K 62 N What Th been faid concerning the 8 and An mite 
3 uſe. of in the Modern Philoſophy, it follows, that if all of them were ac- 
abſtratted Prin- knowledgd and admitted, Since they are abſtracted Ideas, they wou'd be of no greater 


Firſt explain'd 3 , tities of Matter, in the Bodies which are moy'd, are Equal, Ms ame or _ 


ties, which are Impreſs d; But whoever knew any Matter in the whole Univerſe, 
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the Bodies, as Points, then the Sum of the Celerities will not be, as the Bodics, 

which are accelerated, ſince ſuch Celerities will be different, becauſe one Part is really 

carried farther than another, and therefore it is movd with a greater Celerity; ſo 

that, in the preſent Caſe, it is manifeſt this Philoſophy conſiders not the actual Mo- 

tions of Bodies, but the Sums of abſtracted Celerities, Independent of the Bodies, 

which are mov'd, which is an abſtracted Reaſoning, and is of no uſe to the Explain- 

ing of Nature, ſceing the Sums of the Celerities, and of the Parts of Body, are both 

abſtracted Ideas; Laſtly, as to Homogeneous and Heterogeneous Bodies being the ſame 

in their Matter, that has been already ſufficiently confuted ; not to mention; that 

where the Sums of the Parts or Units in Body are only conſidered, there can be no 

real Diſtinction betwixt the Magnitude of a Body, and the Sum of the Parts of that 

Body, or the Quantity of Matter in it, which yet, in this Theorem, are diſtingulſh'd. 

F. 5. From whence it is apparent, that in this Propoſition, and the Demonſtration The foregoing 

of it, There are three Things requir d, the firſt of which is a Suppoſition, which can- Theorem re- 
2 „„ . TTY ge | Þ* ._ quires more 

not be granted; the ſecond is an Impoſſibility in Nature; and the laſt an Abſardity, than can be 

which is That of the Corpuſcular Philoſophy, in which all Matter is preſum'd to be 4 or 

F. 6. A Third Theorem is, That, in the Compariſon of the Motions of Bodies, The Third _ 

the Ratio or Proportion of their Moments to each other, is compounded of the Tg 

Ratio's or Reſpects of their Quantities of Matter and their Celerities. Let 4 and B examin'd; 

the Bodies which are moved be equal or uncqual, the Celerities C and c; the Moment That the Ratid 


n Ss I 1 7 | 0 er of the Moments 
of A will be A, and the Moment of B=B c, or A, m; therefore M. m:: AC. Be, an 7 Bodies i- 
I | 2 Fo. )) | compounded 0 


FRO which Theorem, the two former are only Corollaries, for if 4 = B, the a | Engg 
will — be ==; if Cre, then — will be = - = , as alſo it follows, that i 5 11 
" BE „ Bc „ RAE -- 5 | 4 Or. _ 
M=m, A. B: C. C ot Ac Be, that is, if the Quantities of Matter in the Bodies, Ft Let 9. 
which are moved. are reciprocally Proportional to their Celerities, their Moments Dr. Wallis de 
%%% ² ¾m ĩͤ d ] v.,, !. og On 
IN all which Demonſtrations, ſince the Sums of the Celerities, and thoſe of the Part 1. Vol. 1. 
Parts, of Matter are only conſider d, as Sums of Homogeneous Units, niultiply'd 
into each other, it is little more than proving, that 3 * 4 is = 12, or 4x 5= 20, 
which Theorems in Arithmetick cannot but be of very confiderable Importance to 
ie of Nature. 5 VVV 8 
F. 7. TRE Fourth Theorem is of the like kind with the former, That, in the Com- The Fourth 
pariſon of Motions, the Ratio of the Celcrities is compounded of the Dire& Reaſon erg 3 
or Proportion of the Moments, or Quantities of Motion, and of the Reciprocal Rea- rann, 
on or Propottion of the Quantities of Matter. PEP e 0 INE the Ra 
1 Proportion of th tities of Matter har the 
* . Ff ile Celeri- 


THAT is, e e which is manifeſt upon the Principles before preſum . 


and which are here again deny d, and for the Reaſons alledg d. The Corollaries of this yy ro eee 
a i od $0 a + _ NSD 
Theorem are, that - , and — c, That is, that the Moments of Bodies, di- « * of the 

ed ibs: qe B 4 Quantities of 


vided by their Matter, are as their Celerities; It may be likewiſe ſaid, by the ſame ant OR 
way of Reaſoning, that the Ratio of the Quantitics of Matter is compounded of the Dre RON. 5 


Direct Reaſon or Proportion of the Moments or Quantities of Motion, and of the Phyſ. Lea. 9. 


Reciprocal Reaſon or Proportion of the Celerities, that is, EET = 75 alſo de Cap. ce 
3 3 FT | | vo TEES 3 ne 
prin} hy Fg. etc 77 T 22! peer BREE Ke "INE Ts 
—= A, 'and —= B, or the Quantitics of Matter ate, as the Moments of Bodies di- T7 | 
| eorem the 


vided by their Cele 


| fities; all which Demonſtrations admit of the fame anſwers as Fifth explain'd 
were before given. - e bo raft; 


f and examin'd ; 
the "he : N I 1 2 ²Ü7ð:miͥ⁊ 

$58. Taz Fifth Theorem is, That if the Celctities of the Bodies, which are moved, ci, of. 

are equal, the Spaces, deſcrib'd by them, will be in a Direct Reaſon or Proportion of Bel are E 
the Pie ks * 1 BY | ( he ien PU qual, the Spaces 

the 11mes, in which they are pertorm'd. Let C,c, repreſent the Celerities, L, l, the 4e wil _ 
Lengths or Spaces, and 257 the Times, if Cee, L. I:: T. t, and the Corollary is, # i 4 Dire 
1 7;h CR e- ff e os © Reaſon of the 

o 5 Niue of thei 

G | Thus Di/cription: 


= mow. ' Thus let the Body, Which is moved) be carried thro Tee, 4B; in- $6 T7: 
Phyſ. Leck. 9. and thro the Space C D, in the Time t, with the ſame Celerity, tho ine 4 will be 
| _ pong tothe . CD, as T to'fis 1 ee - on e F e is! 5 . of n 10 
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it 8 g be e into 2 or I Fate at of n 9 be e to FA and chere | 
1 fore cach of the Spaces, which are deſcrib' d in theſe equal Parts of Tide, and with 
wi lame 1 will be equal to the Space deſcrib'd in the Time 7, and. 8 45 
8 quently. A will be to CD, as 2 or 3, to 1, as 7 is double or triple of “. 


Severad Thing". F.. IN this Demonſtration the Matter, which is mov d, is ſupposd to have: : 2 per⸗ 
2 e, . fect Inertia, which we have before refuted ; the Celerities are preſum'd Equal, which 
cr rhaps in Reality cannot be ſaid of any two actual Motions in the Uniyerſe; the 
2 we he 3 likewiſe deſcribd are nothing elſe: but an abſtracted Idea; upon all which Ac. 
-- counts, ſuch a Reaſoning can be of no Service or Import to the Science of Nature : 
but that which we are at preſent to take notice of is, that the Times of theſe equal. 
Celerities are ſuppoſed Proportional to the Spaces, whieh fixeh- Celerities deſcribe, which 
was the Thing to be provd; for to evidence this, it is ſaid, that if 7 is the double of 7, 
it will be equal to 27, and whatever Space is deſcrib'd ia z, there will be a Double 
- deſcrib'd i in 273 tis true, if 1.7 has 1 Length, 24 will have 2 Lengths, or Vice vers, 
"becauſe it is a plain Axiom, but this is ſuppoſing and not proving, for how is it mani- | 
fit, that r# will have 1 Certain and Determin/d Length! if it is anſwer'd, becauſe 2 
© Will have 2 Lengths, that is impoſſible, becauſe 27 has 2 Lengths upon the Account, 
er E Iz. has, Þ Length; if it is told us 17 has 1 Certain Length, becauſe 17 has 9 
Certain Length, that is affirming What was to be ſhewn ; rhis T ſay, becauſe 17 may 
not only have, 1 Determin'd Length, but 2, 3, or a 100 Various Lengths, where the 
by Celerities a are the ime, that is, if the Denſities of the Spaces are different. 


Abſtracled . IO, Ir it is farther alledg d, that 17 muſt have ſome Length or other belonging 
= org wa to. it, and 27 will. have double of that Length, the ſame Celerity continuing, it is 
1 Jntermins ſtill ſuppoſi ing Time to be a Meaſure of the "Celcriry; and the Space deſcribd by it, 
hy the ot that is, it is a 8 Time, which therefore reſts entirely in our own Minds, and 
far W 5 not conformablè to Nature, ſince Real Time is the ſame, in its Meaſure, as the 
ary 404 or the Space deſcrihd by it, and therefore the Times will be as the Spaces 
deſcrib d, and the Spaces deſcrib'd, as the Celerities, or T. :: L. I:: C. c; for the Real 
© Times, in which any Spaces are perform'd, are commenfurate to thoſe Spaces which 
ug perform d, but the Spaces Which are perform d, are not commenſurate} to an ab- 
ſtracted Idea of Time, which is made up of Uniform and Unvary'd Points or Mo- 
ments of it; That is, the Times in which the Celerities are perform'd, are to be 
meaſur d by the Celcrities. which are: perform'd, and not the Celerities by the Times 
bh reſult from them, and are conſequent on them) unleſs that, which is Meaſur'd, 
en Meaſure ;. What we Intend is, that Time do's not Conſiſt of any Certain. and 
| Derefmin'd Inftants which yet are here ſuppos'd, and have been before Confuted. 
But that which is ſtill more is, that there may be Celerities ſo perfectly different 
4 what this Philoſophy conſiders, that where the Celerities are Equal, and the 
e or Spaces Different, the Times may be the ſame, that is, tho C e, and E 
5 reater than 4 yet Tt, For ſuppoſing AB and CD not to be mere abſtracted Lengths 
Ses Corol. 11, 1 Spaces, but to be Real ones, and the Firſt to be a. more Thin or Diluted, and the 
Ache e Laſt to be more Conſtipated and Denſe, the ſame Celerity or Force will deſcribe 5 
eri of Me-- one no ſooner than the other; and in this way of conſidering Extenſion, where C 
e fob- L may be to J:. 7, which is quite the reverſe of the Proportion aſſign d by 815 
. my ha Theorem, that is, if the Snace or Extenſion of CD is ſo much Rarer than it 
Maus before, as the Time r is leſs than that of T; ſince in ſuch a Caſe, and upon ſuch 
8 Suppoſition, TZI]; For the ſame Force will deſcribe a leſs Denſe SPIE: in a 


bes ines as it will a more Denſe Space in a Greater. 
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L 
rollaries from it; for ſince — 


a 
procal of the Times For 7 = > 7+ by the preceding Theorem, multiply, both in- Pr. Keil.'s 


Chap. +; 1 1 8 uni of 4 New H fem relating to Them) * 2» ke 


AND the Advantage of confidering Extenſion in this Manner, I have already ſhewn wk 
in the Geometry of Svlias or of Matter, and in which it was propos“ d from hence v. Geometria © 
to reduce all: Material Beings to Mathematicks, in as full 4 Senſe; as mere Extenſion 9 aq 
now is; nor can it be juſtly; deny'd,. that we may not as well conſider Lines to be 


more Denſe or Diluted, as Imagine them to have one Uniform and Abſtracted Ex. 


tenſion; Eſpecially, if we ſuppoſe thoſe Lines to conſiſt in a more diffus d or a more 


CTY Action, which is the Caſe in Nature. 

F. 11. TEE Sixth Theorem is, That in the Comparing of 1 if 55 9 9 7 of Theorem the 
the Morons are Equal, the Spaces deſcribd will be. as the Celerities. That, is, if 5 4 
T=t, L. 1: C. e, and the Corollary. is, if L. I:: d | That, i the 

Taz ſame Anſwer may be given to this Theorem, as to the Former, and farther, — ee 
that there may be Celerities ſo entirely Different from what this Philoſophy, conſiders , 1 
that where Tr, and C greater than c, yet L may be equal to /, that is, if CD is 10 be as the Ce- 
much Rarer than 4B, as the Celerity c is leſs than C; and conſequently L may 3 
be ./::c.C, which is the Reverſe of the Proportion aflign'd in this Theorem, that is, Intr. ad Ver. 
if CD. 1s fo much Rarer than it was before, as the Celerity c is leſs than that of C. 465 9 

r. Wallis de 

F. 12. The Seventh Theorem is, That the Lengths or Spaces perform'd by the Mo- Moto, Cap. 1. 

tions of Bodies are in a Ratio compounded of the Ratio's of their Times and their Prop. 23. 


Celerities. That is, L. I: 7C. te, becauſe the Effects L, / will be proportitnable” to N 


1 * Cc z 7 | Th 3 
their Cauſes 205 c. But — == x» D Which was the thing to be proy d. . 5 
5 h l plain d; 
FRO this Theorem, the two Fenner may be deriy'd, as plain and manifeſt Co- Tha he Spaces 


2 deſcrib d are in 


8 „ L 
=—, If C=6, c or. 12.3 E= = „ Ratio com- 


4 i * pounded of rhe 


or L.l::C.c. Alſo, if LI, TC=tc, or C. ©1:#-T, that is, if tlie Spaces or 5. er 
Lengths perform'd are Equal, the Celerities will be reciprocally as the Times,  Celerivies 


ALL which . Proportions, or Theorems, depend upon the ſame Principles. of 4 oak ny 


Similar and Homogeneous Matter, which is perfectly Paſſive and Unactive, and, in Phys. Lect. . 
which, nothing elſe is conſider d, excepting it's Parts, which ate imagin'd not to be D. Walls de 
different from ſo many Abſtracted Units, ſo that Moving N umbers, would as well —.— RY; 25 
ſerve the Turn of theſe Demonſtrations, as Moving Bodies. e Vol. 1 
F. 13. THE Eighth Theorem is, in Comparing of Motions, the Ratio of the Times Theorers. the 


is Compounded of the Direct Reaſon of the Lengths, and the Reciprocal ok the Eighth ex- 


platn'd; 


| 1 That the Ratio 
Celerities. For, by che preceding Theorem, 5 multiply both into E. and „„ 


4 
| | ded of 
Lc 3 T „ the Dire R 
EC x And by the = way. of Reaſoning it may 5 ſhewn „ 
a 4 
5 rec. 7 5 | 1 and 


| _ Reaſon of the Spaces or Lengths, and a Reci- the Reciprocal 
— of theCelerities, 


that the Celerities are. in 


Intr. ad Ver. 
Phyſ. Lect. . 
Dr. Wallis de 


9 -, nd 7 —B——— — — — — 4 2. 
TE 13 L-T Hy = Mora, Cap. 1 
| + rope 2F 
L TC Fe hs C 'T {- Vol. 1. 
FROM whence alſo it follows, if 755 Firſt, that 1 * re Tit 8 20 Part 1. Vol.! 


Namely, the Time is, as the Space perform d, divided by the Celerity; Second, that 


8 


_— 
> Ker 3 that is, the Celerity is, as the Space perform d, divided by 


the Time; All which Theorems and Proportions terminate, as before, in the ſame 


Principles, and do not need to be farther conſiderd here. Theorem the 
F. 14. J have thus far given a ſhorter Demonſtration of theſe Theorems, than is ph £ 15 


any where Extant, and farther ſhall here ſubjoin a Doctrine of Mechanicks, which ee 


has not been yet propos d by any Philoſophy, and which is Ae more Extenſiye That the Ratic 


Moment 
than the Preſent, as it is alſo more Agrecable to Nature. ” 33 


ITnroxEM the Firſt is, That the Ratio of Moments in Bodies Elaſtick; that iS, O are Elaftick or 
far as they have an Expanſive Force, is compounded of the Reaſons of the Intrinſick F # 

2 compounded of 

or Expanſive Forces of Matter, of the Quantities of thoſe Intrinſick Forces, and, if ;}, Reaſons of 


put into Motion, of their Velocities. Let 4 and B be Two Bodies, A. in the Mo- {bs Expanſear 
6 ; ns ments, 
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Forces, of the ments, the Intrinſick or Expanſive Forces E 1 e, the 1 or Sums of thoſe Forces 


5 Quantities 6 
thoſe Forces, 
and of their 
Velocit ies. 


of the Principal Theorems in Abbes, 


A 


e ee _ 


% 


A,B, the Velocities v. v. It will be, A. m :AEP. Bev, or . 


4 O ” , ok 
5 5 : tage r V Ws 


For in any TWO Bodies, which have an Expanſipe Force or a Propenfity to: Motion, 
the Moment of the one muſt be Greater than that of the other, as the Velocity of 
the one, the Expanſive Force, or Propenſity to Motion, and the Bulk or Magnitude 


is Greater than That of the other; and therefore, if we Multiply the Expanſive Force 
into the Magnitude, and both into the e we 8 5 to have "0 en Mo- 


ment of ſuch Bodies in their Motions. 


Corol. 1. Ir therefore A B, That is, if the Sums or Gt of Uo Focke are 


Equal, the Moments will be, as the Intrinſick or Expanſive Forces, multiply d 


into the Velocities, or in a Ratio e of them, or Mem: :;EY.ev, or 


BF. 


—— _— ck WV. 


m VV 


Corol. 2. Ir E=e, which: is 1 Case of the Mechanical Prtpky. ' in which the 


E 
Or — = —= —. 
* 


Corol. 3. Ir Vr u, That is, if the Velocities are Equal, the Moments will be in a 
Sands; compounded of the Intrinſick or Expanſive Forces, and the Quantities of them, 
CR 3 


"MI - 
or M. m:: AE. Be, or „ 5 * . 


8 
Crool, 4. Ix Ar and E Se, That is, if the Euler or 3 8 and 


4 22 == This likewiſe is a Theorem in the Mechanical Philoſophy. 


or — 
Corol. 5. It A=B and Vg v, That is, if the Sums or Quantities of the Iatrinſi ck 
or Expanſtve Forces, and the Velocities are Equal, the Moments will be as the In- | 


AM: E.. 


trinſick or Expanſive Forces, or M. m:: E. e, or — 5 


Corol. 6. Ir E=e and Y= V, That is, if the 11 or n ve 5 and 


Velocities are Equal, the Moments will be, as the Summe or Quanritics, of the In- 
Mm A 
trinſick or Erpanſtve Forces, or M.m:: A. 8, or = z Which is alſo a Propor- 


tion affirm'd in the Mechanical Philoſophy. 
 Corol. 7. IF M nm, AEF = Bev, and V. v:: Be. AE, he 11 the 1 are 


Equal, the Velocities will be in a Reaſon compounded of a Reciprocal, of the In- 


trinſick, or Expanſive Forces, and the Quantities of them. | 
Corol. 8. Ir M=m, AEV =Bev, and E. e:: BV. A, i. e. If the Moments are Equal, 


the Intrinſick or Expanſive Forces, will be in a Reaſon compounded of a Recipro- 


cal of the Velocities, and the Quantities of the Intrinſick or Expanſive Forces. 


Intrinſick or Expanſive Forces are Equal, that is, none at all, the Moments will be 
in a Ratio compounded of the Quantities, and the Velocities, or M.m:: A. B v. 


9 Wan antitics are Equal, the Moments will be as their Velocities, or M. n:: V. v, 


Corel. 9. Ir M=m, AEV =Bev, and A. B:: ev. EV, i. e. If the Moments are 


Equal, the Quantities of the Intrinſick or Expanſive Forces, will be in a Reaſon com- 
ounded of a Reciprocal one of the Velocity, and Intrinſick or Expanſive Forces. 
Cuol-10. IF M=m, and MD Dꝓꝶœä and EY Sew, Fhat is, If the- Sums 
or Quantities of the Intrinſick or Expanſive Forces are Equal, the Intrinſick or Ex- 
anſiye Force of the Firſt Body, is to that of the Second Reciprocally, as the Velo- 


city of the Second, is to that of the Firſt, and the Moments on both Sides will be 


end 4; Is Mt m, and E = e, A. B:: v. , and AY = B v, That is, if the Intrin- 
lick or Expanſive Forces are Equal, the Quantities of them are Reciprocally, as their 
Velocities, and the Moments on both Sides will be Equal, which is another Cane in 


the Mechanical Philoſophy. 
" Ewe r Em and Z=vl, : and AE= Be, That is, if the Veloci- 


ties are Equal, the Quantities of the Intrinſick or Expanſive Forces are Reciprocally, 
as s the Intrinſick or * Forces, and the Moments will be Equal. 5 
0 


_ 1 
. N —— 
3 7 * 2 
3 775 N 
77 
7 
x 8 * n 
8 8 . 2 * " 
Pe CLE * KISS 


P 


So that in all the Caſes, which we have mention'd, there are only Four, which the 
Mechanical Philoſophy conſiders, The Second, Fourth, Sixth, and Eleventh, and theſe 
only upon the Suppoſition, that E and e are nothing, when they are Equal; As for theſe 
Intrinſick Forces, we ſhall Reſerve them for a Farther Explanation, and ſhall only at 
preſent in general name them the Expanſive and Contractive, by the Former of 
which, Bodies are previouſly diſpos'd to Motion, and are more caſily put into it by 
any Impreſſion made, and by the Latter, are oppoſite and averſe to it, and by con- 
ſequence, more difficultly obey the like Impreſſions ; of the Firſt Kind, are all Elaſtick 
Bodies, and of the Laſt, all the Groſs and Heavy ones: And when I ſpeak of Forces 
in Matter, I muſt here declare ſo far againſt the Inertia of it, that I do take upon me 
to Pronounce Action to be the Subſtratum, and the very Eſſence of it; The denial 
of which has been the Occaſion of all the Abſurdities in the Corpuſcular Syſtem, 
and the Reaſon of making ſo ſmall a Progreſs in the accounting for the Phæno- 
menons in Nature. The Expanſiye Forces, by which Bodies are more or leſs diſpos d 
to Motion, and a Deſcription of Space, are only conſider d in this Theorem. Theory the 

| | | | | | Second of the 


F. 15. THEOREM the Second is, That the Ratio of the Velocities is compounded of ow 
explain d; 


a Direct Reaſon of the Moments, and of a Reciprocal of the Intrinſick or Expanſive 2 f Rarie 


Forces, and the Sums or Quantities of them. For by the preceding Theorem, if 2 of the velbeities 


| 5 M AEV . © wa - 1 „„ compounded 
and m are the Moments, — = ——, multiply — into Be, and divide it by AE, and J Dirett Rea- . 
„ 5 Mm: pew „ | | ſon of the 7 
J) ] iV) 1 e e eee 
22 ͤ ᷣ - . PE | Reciprocal of 
235 en rg From whence by forming other Equations, other Theo- 7, fn wb 


Forces, and the 


rems, or Corollaries may be deduc'd, as in the foregoing. © 2 of 
35 | | : ; | f c 3 | . 7 — 
F. 16. TuzoREM the/Third is, That the Ratio of the Intrinſick or Expanſive Forces, Theorem the 


is compounded of a Direct Reaſon of the Moments, and of a Reciprocal of the Ve- Third of the 


3 = F New Syſtem 
locities, and of the Quantities or Sums of the Intriaſick or Expanſive Forces. For 3 


„ AEYV „„ © | 8 | E ©: ABD hat the Ratio 
—=-——, multiply — into B v, and divide it by AF, and = —— =— ef the Expan- 
wy a os P 77 „ | A e „„ e ee | 
55 2 | 7 1 85 wcC̃0ũmpounded of 
3 2 Dire#t Res- 
. > | | ſion of the Mo- 


F. 17. Thronzu the Fourth is, That the Ratio of the Quantities, or Sums of the pi Gt , 


Intrinſick or Expanſive Forces, is compounded of a Direct Reaſon of the Moments, the velocities, 


| een and of th 
and of a Reciprocal of the Intrinſick or Expanſive Forces, and of the Velocities. 25 25 z f 


Af AF” : : 8 8 Fn | . A Mew the [aid Forces. 
For — = ——, multiply % into ev, and divide it by EY, and " = —FÞ = Pre ae 2 
mM Be UU mm | | | | - | 3553 Fourth of the 
e V | | b 5 5 % »ͤñD New: Sulb 
„ . And from theſe a Thoufand Caſes may be offer d, and Equations _— 
mn . | **VVà5 _ That the Ratio 


form'd upon them, and a great part of Material Nature, in Conjunction with the of :he 2 
4 


following Theorems, explain'd by them, if we carefully examine what theſe Intrin- 3 ee 
ſick or Expanſiye Forces are, which I ſhall reſerve, as was before ſaid to a farther i, compounded 


„ of a Direct 
Expoſition. _ Reaſon of the 


F.18. THEOREM the Fifth is, That the Spaces deſcrib'd by Two Bodies, which are we ig hoon 


mov'd, are in a Ratio compounded of the Reaſons of the Times, the Velocities, the of the /aid 


- | So | . F, : 
Intrinſick or Expanſive Forces, and the Denſities of the Spaces. Let S, 5 repreſent % e, 


the Spaces, 7,t the Times, E, e the Intrinſick or Expanſive Forces, D, 4 the Denſities Theorem the 
of the Spaces, V, v the Velocities. The Theorem will be, $.s::ZYVED.tvea, or Fifth of the 


New Sytem; 

SS FED FF. 8. | 2 3 8 em; 
—=—— =— x — = * J. For one Space deſcrib'd muſt be Greater than ano- Fs * 

gbr 5 e A | | 2 ma by 
wo Bodies are 


ther, as the Time and Velocity, and the Diſpoſition to Motion, or the Expanſive ;, , ratio com. 


Force, and the Denſity of the Space, which is deſcrib'd, is Greater. pounded of the 
| I 5 8 | | Reaſons 15 the 


Times, the Ve- 


: | FG „ ._  locities, the Ex- 
Corol. 1. IE Tt, S. s:: VE D. ved, or 7 2 x * J. That is, if the e ee ee 


No 8 : 3 - a | and the Denſs- 
are Equal, the Spaces deſcrib'd will be in a Direct Reaſon of the Velocities, of the ries Pr Sar 


Intrinſick or Expanſive Forces, and the Denſities of thoſe Spaces. l 


Corel, 


Re _— : . 


the Intrinſick or Expanſive Forces, and we: Denſities of thoſe es . 8 


. I: 15 Times and the latein k or Expanſive Forces are Equal, the Spaces deſcrib'd 
ene will be in a Direct Reaſon of the Velocities, and the Denſities of thoſe Spaces. | 


5 Ties and the Denſities of the Spaces are Equal, the Spaces deſcrib'd will be in a 
e Direct Reaſon of the Intrinſick or Expanſive e and the Velocities. 


will be in a Direct Reaſon of the Times, and the Denſities of thoſe Spaces. 


Which the Preſent Mechanical Philoſophy conſiders, and is the Proportion of Theorem 


deriv ad, from this Fifth Theorem. 


N "Jocitics, and Inrrinſick Or DOVE Teer are Equal, the e deſcrib'd will e a8. 
5 the Denſities. 


75 ble and Denſities are 8 the erte deſcrib'd will be as the Intrinfick or Expan- 


88 or Expanſive Forces, and Denſities arc Equal the Spaces deſcrib'd will be as the Ve- 


the Mechanical Philoſophy. 


Velocity of the Firſt, will be to the Time and Velocity of the Second, as the In- 
trinſick or Expanſive Force, and Denſity of Space of the Second, is to the Intrinſick 


388 


% * 


5 555 | e 


e 2 
Fe 3 | 


Verne: are oy the a 1 4 will 4 a Direck PTY of the Ties > 


Coral z. IF Egge, S. 5: :TVD. tvd, or — „That 1 No 1 


Intrinſick or Expanſi ve Forces' are Equal, th Spaces aeſctib” * will 75 in a Direct Rea: ö 
ſon of the Times, the Velocitics, and the EVE of thoſe Spaces. 7-20. DYE 


5 N of & ly CIT A 


> 2 
col. 4. "Te D DN 5 1 5: tTYE. we, or — — * * —. That 1 if _—_ C 
VV 


Denies of the Spaces are Equal, the 5 deſcrib'd will be in a a Direc Reaſon of | 
the Times, the Velocities, and Intrinſl * or e Forces. 797 


3 5. I T=t, | and r= v, 8 is "That is, i . 


s OG) rey > 


"wad 8 1 


1885 6. Is T=1, and E= e, 15 1 or — 1 . 


F SF 52 
+ Bo ve, or — = = — 2 — K 2, 
V 


Corol. 7. Ir TH, and D= 4, SS: That is, if the 


Cel. "A I Lv, and E=e, S. 7 td, or — V That is, if 


1 
the Velocities, and the Intrinſick or Expanſ ve Fact are Equal, the Spaces deſeribd 5 


5 TS To - 
Coro. 9. Ir 1e, and B „% r p N = * 5 That is, if the 
85 | 


Weiden and the Denſities are Equal, the Spaces deſcrib'd will be in i aDirea Reaſon 
of the Times, and the Intrinſick or Expanſive Forces. 


Lr 7 8 


Corol. 10. I. FFF S Kh. 
5 . v 


the Intrinſ ck or Expanſive Forces, and the Denſities are Equal, the Spaces deſcrib'd 
will be in a Direct Reaſon of the Times, and the Velocities; which is the only Caſe, 


„That is, if 5 


the Seyenth in it, , which is nothing more than one dne of the Ten, already 


Corol. 11. IF T=t, Y=w, and F = | = = = $::D, 15 That is, if the Tintes the Ve- 


Corol. 1 2. It 7 „„ D Fl F. 11: E e, That IS, 77, the Tiaras. 1 Veloci- 


Mt ve Forces. 


Corel, 1 3. Ir Tt, E , D= . . U, That. i is, if the Times; thc 190 + 


locities. ; 
, . S<ritT.t, That IS, if the Velocities, 85 In- 


1 or Expanſive Forces, and the Denſities are Equal, the Spaces deſcrib'd will 
be as the Times, Theſe Two laſt Corollaries are the Fifth and Sixth Theorems of 


"Carl, 15. d TFED=tved, or TF.tv::ed. E D, That is, the Time and 


Or e TORE; and Denſi ity of Space of the Firft, and the Spaces delcrib'd on 
both 


| : A 


Chap. IL and aiNew-Sybem crelating to Them $$- 


both Hands will: ber Eanal... As alſo . 544 er Abus and; V. .: 66d. TED, and 
Eu e:: . TV, and Bd: toe. DE. ü „ 
- 3 16. Ir T,=4,j/ E. v6: d. B. That hs i6 the Tj mas. are A aa Volexirs, eee 
a Intrinſiek or Expanſive Force of the Firſt, will be to the Velocity and Intrinſic © 
anſive-Forec.of tke Second, as the Denſity of Space of the Second; is to the! 

Denſity of SPACE of the Firſt, and the Spaces deſcribd on both Hands will be 
Equal. | 

1 5 v, 5 E e : : 4 D, That is, if the Velocities are e Equal, the Time 
and Intrinſick or: Expanſtvwe Forec of the Firſt; will be to the Time and Intrinſiek or 
Expanſive Force of the Sceond, as the Denſity- of Space of the Second, is to the 
Denſity of 1 way of the TIO, and the Späecs deſeribd on both Hands will be 
EAA | 
Gel 18. \it 2 25 "Ty. fo: 294 D, That is, if he YC oe or dee — 1 
are Equal, the Time and Velocity of the Firſt, will be to the Time and Velocity of 
the Second; as the Denſity of Space of the! Seeohd, is to the Denſity of Space of We” 
Firſt, and. the Spaces on. both Hands will be Equal, 1 

Corol. 19. IF H= d, TV. tu: e. E, That is, if the Denſities of the Sees are, 
Equal, the Time and Velocity of the Firſt, will be to the Time and Velocity of the 
Second, as the Intrinſick or Exp anſive Force of the Second, is to tlie Intrinſick or . 
Expanſ de Force of the Fliſt, kD the Spaces deſcrib'd on both Hands will be Equal. 5 

Cbrol. 20. If . and V, E. e: d. P, That iS, if the Times and Velocities 5 
ate Equal, tlie Intrinſck of Expanſive Force of the Firſt,” will be to the Intrinſt ck, or 
Expanſive. Force of the Second, as the Denſity of Space of the Second, is to. the, 

Denſtty of Space of the, Firſt; and the Spaces deſcribd on both Hands Equ 

Corol. 2 1. If T, and E e, F. h:: d. D, That is, if the Times, and Teil ck or 
Expanſiye Forces ate Ke qual, the Velocity of the Firſt, will be to the Velocity of the, 
Sri as, the ÞDenkly of Space of the Second, is to the Den ty of Space of ts, 
Firſt, and the Spaces deſcribd on both Hands will be Equal. 

Corel. 22. IF 7 =, a nd D d, V. .::. E, That is, if the Times and Benſſtics are 
Equal, the Velocity of” the Fir, will be to the Velocity, of the Second, as the In- 
ttinſick or Expanſive. Force of the Second, to the Intrinſick or Expanſive Force of, 
the Firſt, and the Spaces on both Hands Tad 

Corol. 23. TE V i, and Ee, T. F:: d. D, That is, if che Velocities, and Inktig. 
ſick or Expanſive- Forces are Equal, the. Time of the Firſt, will be to the Time of 
the Second, as the Denſity of Space of the Second, is to the Denſity of Spade of the 
Firſt, and the Spaces on both Hands will be Equal. 

Corol 24. Ir Vr, and D=#4 T.:: e. E, That is, if the Wrtscitles and Denſities 3 
are Equal the Time of the Firſt; will be to the Time of the Second, as the Intrin- Sash of the 
ſick or Expanſive Force of the Second, is to the Intrinſick or Expanſive of the Firſt, COT: = 
and the Spaces on both Hands Equal. To now! ea og 
Fyrol. 25. Ix Ee, and D= . That is, if 8 Intrinſick or Expanſive 4 compounded: 

Forces, and Denſities are Equal, the Time of the Firſt, will be to the Time of the * ho 
Second, as tſie Velocity of the Second, is to that of the Firſt, and the Spaces de- Spaces, and a 
ſcribd on both Hands Will be e which is the only Caſc, which the Preſent 3 
Mechanicks conſiders. 5 Pepe 


K. 19. THEOREM: the) Sunn is, That the ha of the Times. is conkpotinded of a panſive Forces, - 


Direct Reaſon of the Spaces, and of à Reciprocal one of the Velocities, of the In- 7; Mo 


ſities of thoſe 
trinſic k or Expanſive Forces, and the Denſities of thoſe Spaces. For, by the forego- Spaces. 
2 7 ED: 70! | Theater 225 
ing Theorem, — ; * multiply = — into v ed, and divide it by VE D, and 1175 fuk rags : 
- Jongg by That * Ratio 
2 — 12e! 4 | SHY 2 . | WL | +: hy | | | of the Velocities 
7 FE Mes oh 1E . 250 . 1 „„ ij compounded 


of a Direct 
$207 ä fs e is; That cle Katie of 46a velocities is compounded Reaſon of the 


of, Direct Reaſon of the Spaces,” and of x Reciprocal one of the Times, of the In- Pat, and of 


a Reciprocal 


Einfick Or Expanlive'Fofecs, _ the Denſi ries! of thoſe Spaces. For, 1 Theorem the ,,, of the 
„ 7 $f e & Times, the Ex- 


Fifth, 1 "mulrighy = _ into yea; and ge it by TED, and — = parſive Forces, 
ONE S =; ed. 6 2E D and the Den ſi- 
9 7 es Plone t noo + V 5 Lok 2 | ties of thoſe | 
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$6! Df ebe Principal Theorems in Abeba, Bock I. 


| Theorem the F. 21. ThroREM the Eighth is, That the Ratio of the Intrinſick or Expanſive | 


_ 4 ” Forces is compounded of a Direct Reaſon of the Spaces, and of a Reciprocal one of - 
That the Ratio the Times, of the Velocitics, * the Denſities of thoſe Spaces. For, by Eb the 


of the Expan- © #7, — 7E D F tod” 
ſive Forces is multiply. —- into tad and divide it b 275, and © . 
Gen of Filth, = a 2 ip 15 by: a hijo ; 10.6 
& Doe Rea. m ED. „ ned i dh | A „F N I: F2 

Jon of the — = * ps * ok X LS | | 

Spaces, and of © $545 Ty, | *. D . | 5 5 de 


a Reciprocal 


| oneef theTimes,.. 'S$.2 22. THEOREM the N nds is, That the Ratio: of the: Denies of: th Spaces is 
ee eee compounded of a Direct Reaſon of the Spaces, and of a Reciprocal one of the 


he D 
— 25 255 Times, the Velocities, and the Intrinſick or Expanſiye Forces. For, by 3 the 
Spaces. | 8 TED. 8 Ste 
Th h — — Fa nd divide it b 2E, DEV 
8 the Fifth, 12 756 7/ : multiply - into ve, a y 7 "577 E 
That the Ratio ogg! 


of ihe Denjins I 5 jt? 
75 Spaces i 72 * ; = * 2 1 5 . | 2g © x6 which Lanai a e of a might * form 45 


compounded o 


a Diret Reaſon but I forbear now to Enlarge, and Proceed. to thoſe Theorems and Corollaries, 
of the Spaces, which reſpect, the ContraQive Forces. 


. * W have here made uſe of Time and Velocity in the ſame way, as has been hi- 


the Times, the thetto done, but as Time. is different in it's Flux, according to the Meaſure we make 


V as there may be a Velocity i in an Infiniteſimal Space, Equal to a Velocity, 


the Expanſive 
Forces, which ſhall deſcribe an Infinite one, in a Time given, ſo we, at preſent, abſtract from 


them, which, if we were to take into the Preſent Theorems, there wou'd be ano- 
ther Compoſition of Forces, namely, by making T and T to Repreſent the Intrinſick 
and Real Fluxes. of Time, and Cc to Repreſent the Intrinſick Forces of Velocity; 
Thus, tho” we make uſe of Portions of Time, which flow Equably, yet we do not now 


determine according to what Meaſure of Celerity they Flow, and tho” we take Ve- 


1oGities, which are meaſur'd by the longer or ſhorter Spaces, which they deſcribe in 
the ſame. Time, we do. not conſider thoſe which are different i in the ſame Time, and 
inthe fame Points, or in the fame Spaces, which they deſcribe, for Example, if all 
that Force of Velocity, which is ſpent in deſcribing Three Foot, was contracted 
Within tlie Cömpals of one, every Part of ſuch a Velocity wou d be very different, 
from that which we now conſider; If ſuch Times and Velocitics ee were 


| taken into the Computation, 


. 
„hr Firth Toren wou'd be . == 


Ns That . the Moments of Moving 
70 | 


Bodies, wou'd be as their Intrinſick or Expanſive Forces, the Sums of thoſe Forces, 

en e Velocities mcaſur d by the Lengths, which they deſcribe in the ſame Times, 

caries, 4A e Intrinſick or Expanſive Forces of thoſe VOOR, in every Point of mae 
e e e RYE deſeribd by them, „5 oh 5 1 


- THE Fifth Theorem wou'd be Bd — =T YCED That i is, bas Spaces deſeribrd wou'd 


n 'F 7 ee 
1 A compounded of the Times Dircctiy, and the particular Flux or Celerities of thoſe 
Times Reciprocally, of the Velocities meaſurd by the Lengths, which they deſcribe 

in the ſame Time, and the Intrinſick or Expanſive Forces of thoſe Velocities, in every 

Point of the Lengths deſcrib'd by them, of the Intrinſicx or Expanſive Forces of 

Matter, and the Denſities of the Space perform d, Directly. Hitherto we have ſpoke 

of thoſe Intrinſick Forces only, which we nam' d the Expanſive, we are now come 

Th _ to conſt der the CODEINE, concerning which the 9 Theorem my be 


Tenth ; 83 form . 
Hat the Ratia 


if Moments of F. 23. THEOREM: the Tenth is, That the Ratio of 1 5 the Expanſi ve Forces, 
rhe Expanſive in Heavy Bodies, is compounded of the Direct Reaſons of the Velocities, and of a 


Forces in heat 
Bodies is 9.4 Reciprocal of the Intrinſick or Contractive Forces, and of the Sums of thoſe Forces. 


ponds of we Let A and B be two Heavy Bodics, Am the Moments, the Intrinſick or Contractive 
ta- 
e 55 Forces, "9 a, the Quantitics, or Sums of thoſe Forces, 4A and E, the Velocities, 


Pelocntics, and. 5 1 Jeg LV C B 
of a Reciprocal Y V; a. mM: ES 8:1 CA, and „ r an NON. nn That 1s, one Body will 
of the Contra- FE VC „* C A 


drove Forces, be Quicker and more Expanſive, "and in it's e than another, as it's Velocity is 


dof the Su 
Fe 255 Greater, and it's Contractive Force, and the Sum or * of it is Leſs. 
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hap. III. and of Nenn Hftem n to Them. „ 


i N 2). 
* Gorol.. 1. 1 thetefote = , — e and Me. n: Vc. vc, That is, if the Sums 


ot. Quantities of the than Kerr or Contractive Forces are Equal, the Monenr wil” 
be in a Ratio, compounded. of a Direct one of their Yelocitics and a Reciprocal of 
the Intrinſick or Contractive Forces. Ya : 


„ 
Cbrol. 2 2. Ir C=c, > = 8 and A. mn: 'YB. 4, That is, if the Intrinſick or 


Contractive e are Equal, the Moments with i in a Kio compounded of a 
Dire& one of their Velocities, and a Reciprocal one ee the Sum or Quantities of 
the Intrinſick or Contractive Forces. 15 
2 1 | 

col 3. Ir 2 * ” . and M. m: :cF, CA. That is, if the Velocities a are 


= the Moments will be in a Ratio compounded of a Reciprocal one, both of 


| their Intrinſ ck or Contractive Forces, and the Quantities of them. 


"Ms FF. 
rol 4. Ir A = B, and C= x, — = 735 and M. m: V. v, That is, if the Intrinſick 


or Contractive Forces, and the Quantities of them are Equal, the Moments will be 


in a Direct Reaſon of the Velocities. 


— 


tt 
Corol. 5. IF f {of and = v, — = and a. mc. C. That is if the Quantities 


of the Incrinſi ck or Contractive Forces, and the Velocities are Equal, the Moments 
will be in a RON Reaſon of the Intrinſick or made Forces. | 

carol. 6. E Ce, and 7 u, . and 2. m: B. 4. That is, if the Intrin- 
ſick or Contractive Forces, and the Velocities are Equal, the Moments will be in a 
Reciprocal Reaſon of the Quantities of the Intrinſick or Contractive Forces. 

Corol. 7. IF 2 m, FeB=vC4, and V. v:: CA. B, That is, if the Moments are 
Equal, the Velocities will be in a Reaſon compounded of a Oe one, both of the 
Inerinſick Forces, and tne Quantities of them. 

. Corol. 8. Ir M=m, Ve B A, and C. : VB. vA. That is, if the Moments 
are Equal, the Intrinſick or Contractive Forces will be in a Reaſon compounded of 
a Direct one of the e and of a 8 of the Quantities of thoſe 
Foxces. 


Corol. 9. Ir = w Fj = =VCA, 1 : 1 VC, That is, if the Momente 


ate Equal, the Quantities of the Intrinſick or Comtrattive Forces, will be in a Rea- 


ſon compounded of a Direct one of the Velocities, ans. of a Reciprocal of _ 
Forces. 


Corol. 10. Ir 3 and 4 B, Ve=vC, and V. v:: C. 6, That is, if the Moments 
and the Quantities of the Forces are Equal, the Velocities will be in a Direct Rea- 


ſon of the Intrinſick or Contractive Forces. 


Corol. 1 1. Ir M=m, and Cc, YB=vA, and . OM, B, That i is, if the Mo: 
ments and the Intrinſick or Contractiye Forces are Equal, the Velocities will be in a 
Direct Reaſon of the Quantities of the Intrinſick or Contractive Forces. 


Corol. 12. If M=m, and Y=w,cB=CA, and C. c:: B. 4, That is, if the Mo. 
ments and the Velocitics are Equal, the Intrinſick or Contrative Forces will be in a 


Reciprocal Reaſon of their Quantities. 


F. 24. THEORE the Eleventh is, That the Ratio of 15 Velocitics i is compounded 7 dee the 


of a Direct Reaſon of the Moments, the Intrinfi ck or Contractive Forces, and the Oo gr FO 


” me LV cB of theVelocities 
Quantities of thoſe Forces. 1 by the preceding Theorem, — — therefore | Grado 
| 5 Fi ET ©. 2 of a Direct 
Em ¾ KReaſon of the 


x Ns 2 whence b Forming other E nations, other Moments, the 
UV meh zn Fug We y q : Intrinſick or 
Theorems, or Corollarics may be deduc'd, as in the Former. * IND Dos. eee, 

the Duantities 


H 5 | | K. 25. Tuzo- of thoſe Forces, 


a. the Princip 
Thorn che _ F. 25. THEOREM the Twelfth is, | That the Ratio of the W or gontradtiye 


þ . Forces, is compounded of a Direct Reaſon of the Velocities, and of a Reciprocal 


im. one of the Moments, and of the en of ſuch Intrinſick Fanecke, ns 0 5 


ECT -inals* „VVV 
Theorem the Tenth, 44 ve. therefore —= — 2 — « REFS + 


Theorem th F. 100 THEOREM. 4 Thirteenth, j 18, That the Ratio of. the Quantities of the 8 
Thirteenth of trinſick or Contractive Forces is compounded of a Direct one of the Velocities, 


. Mr al and of a Reciprocal of the Moments and Intrinſick or LING Toes” For 


＋ 22 Wine 5 a 444 Fe HI .C. 2. bf 1 5 Nn 4 „ 
an erefore — = — X — x —. 
mM vVCA' B vMC SJ M U 


1 3% THEOREM the Fourteenth. is, That the Moments of A e "Rr 
Fourteenth is, in Bodies, * which are Heavy, are in a Reaſon compounded of à Direct one of their 
That the Mo- Intrinſich or Contractive Forces aid of the Quantities of them, and of a Reciprocal 


ments of the | ; 
3 of their Velocities, Viz. = = 1 2 oi * = ſuppoſing C "and * as before, r to 
dies, which are 1 ch Fi. 3 3 e — 15 . | 
Heavy, are in be wo 90173700 * or on e S 

eee „ FROM whence the fame Number of Corollarics'1 may ' be Fung as in the preceding | 
Direct ove of Theorems of Expanſive Forces, STIL ; 

vheir Inrinſick "7, If C=6, ß 1: 42 B, M. Wits 75 1 

or Coutractive "25 ng af 1 0 2 NR br ” If 2 . and 1=3, SY Wong 


Forces and of | 
the Quantities 3. . G _ and. Aa — . A. N . $5; . If A = 74 and = Ev, A CC. e. 


.. f . A BitcY.Cv. 


R l | beg; 
4 their Pele 9. If A= m, 1 VOX, B. | 160; If = m, and Cr, „ T.O 
_ Iz, If, Mp, and N= PB, Cc :. 14. Hf M= m, and = v, C. c:: B. A. 


Theorem the 


Fifteenth of Bodies, Which are Elaftick or ee ae, are in a Reaſon compounded of a Recipro- 
„ the Intrinſick or Expanſtwe Fo orces, of the Ame of them, and their 


ſtem. * 
M Bev | . . . 
Velo iti es, or T * 


Corollaries as before, which, 1 here omit, ſince _ Way is ſewn, and it is eaſily 
done. 


From whence | may be derivd as many 


© Theorem the F. 29. | THEOREM the Sixteenth is; That i in General; tha Moments of Bodies, where 
ee, Wa Forces are only conſider d, may be Varied according to the following 


which is more 


General than . JJ“. #5 oP KR: vE 5 
the Precedi cthod, em be Equal to — x —* , or — x , or —x — x — 
oy IR 7 M 9 fo „ ay . 'B 5 7 5 71 7 Or 


55 * Ps 12 | e . V CET r. E | MW. 8 9 


Au the Moments of Bodies, where the Contractive Forces are only conſider'd, 
x Oe OR CC EL RI RF 


>, - hs 
EE HE IS eo 4 Lo 177. N 


oy x 125 VVV c. in which Caſ 
— — — — — rings —— — K — „ „ c. in 
A x. 7 5 2% „ FK 1 


MA is not fupposd Greater than n, as in the Former, but They are left at large to Ex- 
preſs the Moments, as they ſhall be determin'd by the Forces, Quantities, and Velo- 
cities which compound them, each of which Equations wou'd make a diſtinct Theo- 
rem, with a like Number 1 with the Former. 
HITHERTO we have conſider d the Expanſive and Contractive Forces ſeparately, but 
as they may be, and really are united together in all Material Beings whatlocycr, 
| the Moments of them will admit of Various and Differing Theorems. 


8 1% gr 30. TazoREM the Seventecuch is, That che Moments of Bodies, in e ha 


e, 1 ck Forces conſiſt of the Expanſive and Contractive, and which are in Motion, 


Moments 25 as they have hitherto been ſuppos d, muſt be computed from their Intrinſick Ex- 


Bode, 3 panſive and Contractive Forces, from the Quantities of them, and from their Ve- 


trinſicł Forces locities. | 
cant 00S ASE £7 | | 2 


F. 28. THEOREM the Fiftecnth is, That the Moments of the Contractive Forces in 
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ſities of Spaces; Each of which will obtain an Influence in Petermining the Proportion my 


Cop III. aud of Nen Syſtem relating to Them «59 


"THERE FORE Bodies endu d with ſuch Forces, have their Moments compounded o of e and 
ECF A" 'E Con Fit ABC NES ws 


1 
| all of. them, That is, 15 may be Equal r Shs: x dt ver ee, 


Beer 7 
8 E C 855 be Computed 


Lig PL LE if. 5 „ 8 Ek we” * from their In- 

X Or — — X -* e , krinſick Expan- 
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of theſe Equations is a diſtinct Theorem, and has a like Number of Corollaries with 
Theorem the Fifth ; Which is a manifeſt Conviction of the wonderful Extenſiveneſs 


of this Doctrine. 
AND here again likewiſe Ar is not ſuppos d Greater than , but they are meant 


to Expreſs the Compoſition of Forces, in their Compariſon with one another, what: 
ever ſuch Compoſition may be. Whenever we find the Quantities Inverted, the 


Theorems and Corollaries are much the ſame. 
F. 31. THEOREM the Eighteenth is, That the Ratio of Spaces deſcrib'd by Bodies, Theorem the 


Eighteenth is 
which have an Expanſive and Contractive Force, may be differently compounded of 757%,” 


the Expanſive and Contractive Forces, of their Velocities, of the Times, and the Den- r * des 
{erib'd by Bo- 


| es, which 
J.. dd 

of them: Thus, — ———, or, or or or þ 
„ ecvdt' ec ecuDYr. t „ 


eCFDT. , ͤ er, . FeuDT |. , a bs dif 
1 — Ol rently com- 


Or — » OF ——— —, Or „ CCC 2 
Een een eb. „% r ? pounded of the 
9 e - 1 299. e Cd N 51 2 e  Expanſive and 


or Or e e ok 
h FIA, EcoDt F %, Ec dr Ee Fe goo of their 


ecuDt evt. ecvat velocities, o 
. Kc. That is, by. all the Various Ways, by he Times, 5 


r FSF | TCP DT” ECD the Denſities 
which theſe Forces, Times, Velocities, and Denſities can be poſſibly combin' d, there Ys 
will be different Spaces, and 5, 5, will be greater or leſs, according to ſuch Combi- 
nations; each of theſe will alſo ſupply us with ſo many new Theorems, and the 
Corollaries conſequent. upon them; and wherever we find the Quantities Inverted, 
the Theorems and Corollaries will be much the ſame. 

W have thus far ſuppos'd theſe Intrinſick Forces, and the Quantities of them to 
be in Motion, and endu'd with a certain Velocity, to ſhew the preſent Mechanical 
Philoſophy, how Short and Defective it is in giving us an Account of the Real Motions 


of Bodies, and at the ſame time, to explain in ſome Sort, the Notion we have of 


the Expanſive and Contractive Forces, in Compariſon with Velocity, the Former of 


Which we make to concur with Velocity, and the Latter to act Counter to it, and 
with Gravity; So that, As Impreſsd Velocity is a Force directly contrary to Gravity, 
as is not only manifeſt, from projecting a Body Perpendicularly upwards, from the 


Horizon or Parallel to it, or in any other Inclination, but even Perpendicalarly 
downwards, Since, by how much, it is accelerated by the Velocity impreſs d, by ſo 
much it is hindred from producing it's own proper Effect; So Poſitive Reſt, which 


is oppoſite to Velocity, is Poſitive Gravitation; Suitable to theſe Forces of Velocity 


and Gravitation, which are Obſervable in Material Beings, which Gravitate and Move, 
are thoſe which I call the Intrinſick Expanſive, and Contractive Forces, in Bodies, 
Diſtinct from ſuch Velocity or Gravitation, by which in their own Nature with 
which they were originally endow'd, they obtain theſe two Qualities of Expanſion, or 
as much as poſlible dilating themſelves, and by which they ſhew a conſtant Conarus of 
Receding from the Centres of their Actions, whilſt, by another Force of Contraction, 


my are Compreſs and Condens'd towards them; And from a various Mixture of a 
H 2 | greater 
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Df the Principal Theorem in Mebhanicls, Bock I. 


grcater or leſs Proportion of theſe Forces, all the Qualities of Bodies ariſe, as we 
tlhall ſhew in the Preſent and following Chapters, and that they wou d preſerve theſe 
Forces, tho' they were ſet in the midſt of an Infinite Space, without any other Bodies, 
4ãlãã⁊ns the Earth or Sun to affect them; Inſomuch, that if the Earth, or any other Planet, 
were placd at an Immenſe Diſtance from all other Bodies, it wou'd remain fixt and 
immoveable, and if Put into Motion, it wou d not continue that Motion in Infini- 
tum, but wou'd return to it's Reſt by it's own Contractive Force, when that Im- 
preſs d Velocity was ſpent; as the Sun continues in it's Station by it's Expanſive. 
Sc therefore we reckon ſo much depends upon theſe Intrinſick Forces, in ac- 
counting for Nature, we ſhall now give the Theory of them ſeparate from Velocity, 
in Conjunction with which they were before conſider d. 15 
Theorem the F. 32. THEOREM. the Nineteenth is, That the Moments of Bodies, a-part from the 
= gee us Quantities or Velocities of them, conſiſt of their Expanſive and Contractive Forces, 
Ts of Bs. My £6 © £& | #TC ©» £7 | 5 8 . 
dies, à. part ee ee TY Or ow? Or T2 OF . | 
fromthe Duane 7? ES ec Ec | EC | | 
tities or Velo; op. Fe 1 | | | | 
cities of Them, Caf. 1. If — , i. e. If the Moments of Bodies are Equal to a Direct Reaſon 
confi ft 2 their 2 1 | =: 
Expayſtre of the Expanſive Force, to the Expanſive, and of the Contractive, to the Con- = 
Forces, tractive, i. e. If they are as the greateſt Expanſive Force, into the greateſt Contractive = 
Force, to the leaſt Expanſive Force, into the leaſt Contractive, it will probably be 
the Caſe of Gold, which has the greateſt Contractive by it's Weight, and the greateſt _ 
Expanſive by it's Colour, which comes the neareſt to that of the Suns, Which has an 
entirely Expanſive Force, as that of Fire and Flame has, and of black Aſhes or Dirt, 
| which has the leaſt Contractive and Expanſive, by it's Weight and it's Colour: And 
from this Theorem, ſeveral Years ago, I had an Opinion, that if to the Weight of 
Juick-Silver or Mercury, there cou'd be communicated by Fire the Expanſion of it, 
Sold might be made; But whilſt you endeavour to impart the Expanſiveneſs of Fire 
or Flame, to the Weight or Contractive Force of Mercury, you diſſipate the one 
without communicating the. other; On the contrary, this is Effectually done in Na- 
ture by the Sun's, or the Subterraneous Heats continual Influence upon the ſame 
Mineral, where the Expanſive Force of the Former, is not ſo violent, as to diflolye 
the Contrackive of the Latter, but adds it's Expanſive to it. 1 
I try'd, at that Time, to obviate this Difficulty, and, as it appear d to me, 
by Rational Methods enough, namely, by encloſing the Mercury, ſo as it ſhou'd not, 
* it poſſible, be able to evaporate, to wit, in a Strong, Thick, Iron Shell, and putting 
all thoſe Ingredients to it, which might, as I imagin'd, contribute to the Effect de- 
ſir'd, and which was plac'd in a large Fire, and made Red-Hot; upon opening the 
Iron Shell the Mercury had forc'd it's Way thro', but had left a ruddy Dew or 
Powder upon the outmoſt Sides of it; and I yet do not Queſtion, but Gold might be 
made, if we cou d communicate Gradually the Expanſive Force of Fire to the Weight 
Mercury, which by ſo many Degrees, as it was communicated, wou'd likewiſe by 
ſo many Degrees, increaſe the Weight or Contractive Force of it, becauſe, as it ſeems, 

- no Expanſive Force can prevail, the Contractive continuing, till it has made Room 
for it (elf, that is, by condenſing the Contractive or Exciting it to Exert it's own Force 
in Oppoſition to it, and thereby Making it unite the Cloſer; and which in all Proba- 
bility is the Reaſon, why ſeveral Heavy Bodies, as Lead, receive an Addition to their - 
Weight by being Calcin'd, whilſt others, as Bones, Wood, Coal, &c. which are of a 
Lighter Nature, and have a more Expanſive Force find a Diminution of it, becauſe te 
Contractive is increas d, in the former Caſe, by being Excited, and the Expanſive, not | 
being able to Diſſipate it, lodges it ſelf in it, which gives the Red-Colour, which is 9 

again chang d to a White by a Contractive Force, as Vinegar; and, in the latter, the 2 

Expanſive is increas d by a Diſſolution of the Contractive, and an Addition to the 

Expanſive. 3 5 5 ny 

_ Tax Experiment I have mention'd, I ſuppoſe, is ſomething Dangerous to be try'd, 
in Caſe the Shell ſhou'd burſt, by the Expanſion of the Quick-Silver, tho' I did not 
find any ſuch Effect; But if it were made by a more Gradual, and by a Quick and 
Conſtant Fire, as that of Charcoal, and not too Violent, or by a Sand-Heat, it is not 
Impoſlible but it might ſucceed better. As to the preſent Theorem, it extends to all 
b 51 1 other 
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Chap. III. ee FA New. Syſtem 


relating 0 Them. 


other Bodies, which VEE intermediate Degrees of the Expanſive and en forces, 
bet wixt the Greateſt and Leaſt, and which are in the Direct Proportion here aſſign d 
of the Expanſive to the Expanſive, and of the Contractive to the Contractivte. 

] {hall here add, what I find Written, many Years ago, in ſome Looſe Papers, but 
will not Vouch the Certainty of the Experiment, "becauſe J haye not fince' then try'd 
it, and perhaps there may be. ſome Miſtake in it, but this I find, that on Friday the 
16th of Odober, the Year is not namid, I pourd out two or three Drops of Quick- 


Silver into a Copper Veſſel, and laid upon it thrice the Quantity of Antimony 


Powderd, then pourd upon it ſome Lime-Water, with a little Lime, and cover'd it 
with ſmall Gravel Stones infus'd in Brine, and there ris a Yellow Ductile Metal not 


' unlike Gold; I alſo made ſeveral other Experiments, as I perceive by thoſe Papers, with 


the ſame intention of Imparting the Expantive Force of Fire, or Flame, or Heat to 

Juick-Silver, and of fixing, and increaſing it's Contractive, and tho' I did not Succeed, 
. had the Pleaſure of Thinking, it was not Impoſlible but J might, and little elſe, 
as 1 well Remember, ran in my Thoughts for ſome Time, but Building of Theaters, 
and Raiſing of Colleges and Chappels, and other Noble and Magnificent Structures, tl 
the Golden Dream at length vaniſh d, and left me Juſt as Rich, as it found me. 


corel. 1. If E eee 16. The Moment of one Body will be to Hi of 
another, as the Contractive Force of the one is to that of the other, which is the 
Caſe of Heavy Bodies, and whoſe Expanſive or Contrary Force is Equal ; Thus if 
Quick-Silver and Water have an Equal Deze of being thrown into Fumes or Ex- 


panſtveneſs, Velocity or Volatility, they will be as their Contractive Forces, which 


are Analogous to their Forces of poſitive Reſt or Gravitation; and the fame may be 
ſaid of alf other Bodies, where their Inclinations and Propenſities to Expanſion are 
rien and their Inclinations and Propenſities to poſitive Reſt ot Gravitation dif- 
erent. 

Cm 3 Fee If the Coltriftive Forces are Equal, the Mo- 
ments of Bodies will be in a Direct Reaſon of the Expanſive Forces; The Bodies, which 
have the leaſt Contractive Force, and the greateſt Expanſive, are thoſe of the Sun, and 
of Common Fire and Flame, which if their Contractive Forces are Equal, will be in a 


Direct Reaſon of their Expanſtve, and one will be ſo much Hotter, and more Vivid | 


and Strong in it's Action than the other, as it's Expanſive Force is greater; All lively 


and volatile Bodies, ſo far as they are fo, come under this Corollary, as all Groſſer 


and more Heavy ones, ſo far as they are ſuch, under the Former. 


/ nd E.eic.Cic. as the Expanſive Force of one Body | 


is to that of the other, ſo the Contractive of the Latter, is to that of the Former, 
or a greater Expanſive Force into a leſſer Contractive, will be 1 . to a leſſer Ex- 


parſive Force into a greater Contractive. 
Ius Gun-Powder, which has a vaſt Expanſive Force, and but a ſmall Contractive 


6ne, is Equal in it's Moment to whole Tuns in Weight, which have a great Degtee 
of the Contractive Force, and but a ſmall one of the Expanſiye. 
. 


Caf. 2. If = 3 The Moments of Bodics, i in Reſpect of their Intrinſick Forces, 


Will be in a Direc one of the Expanſi ive, and a Reciprocal of the Contractive; i. e. 


M. m:: Kc. e or the Moments of the Intrinſick Forces, in ſuch a Caſe, are as the 


greateſt Expanſive Force multiply'd into the leaſt Contractive, to the leaſt Expanſive 


into the greateſt Contractive, and ſo of any intermediate Degrees of theſe Forces, 
where they hold the ſame Reciprocal Proportion, that is, as the Moment of Fire to 
that of Lead, or of Air to Earth, ec. 

: Corol. 1. If E=e, M. n: c. C, i.e. The Moments of Bodies will be Reciprocally 
as their Contractive Forces, or a leſſer Moment into a greater Contractive Force, is 


Equal to a greater Moment into a leſs Contractive; Thus a leſſer Portion of Lead, 


will be Equal in it's Moment, to a greater of Iron. 
Corol, 2. If C, M. m:: E. e, i. e. The Moments will be in a Direct Reaſon of 
the Expanſive Forces, according to Corel. 2. Caf. I. 


Corol. 3. IF M= n, Ec=ec, TE” 87:C,cCKke Ihe Expanſive Force of the firſt Body, | 


will be to the Expanſive of the Second, as the Contractive of the Second, to the Con- 
ttactive of the Firſt, which may be the Caſe of Gun-Powder and Heavy Bodies, for if we 
multiply 
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multipſy * greateſt NG ive Force into the leaſt Cofitradtive it will be Vejuat to 
the greateſt" Conmanive into the leaſt Exf panſive, wer is the "Caſe np in en 3. 


4% 1. of Gun-Powder ol Heavy Bodies. 


55 . 34 11 . ge; The Moments will be in a Dircd Reaſon. of the Contradtive 


7 
4 ; ö 
Forces, and in a. Reciprocal one of the Expanſive, or M. m: C. Et, which is that 
of Lead to Fite, or Earth t to Air, 8 The Corollaries are much 2 fame with the 
Former. ; 


= ok} te Moments will be in a a Reciprocal Ataſon of 7g Ex 


7 8 and Contractiye F Forces, that is, as the leaſt Expanſive to the orcateſt Expan- 


ſive, and the leaſt Contractive to the greateſt Contractive, which may be the Caſe of 


Black Dirt or Aſhes to Gold. = 
Anv the Corollarics are much the ſame with thoſe of 20. 1. fo that all theſe 


| Four. Caſes, are ultimately Reducible to the Firſt and Second, and Bodies, compar'd 
with one another, will be either thoſe which have a greater Expanſive or Con- 


tractive Force, in Reſpect of others, which have a leſs; or elſe thoſe, which have a 
greater Expanſive, and a leſs Contractive, in Reſpect of others, which have a leſs Ex- 


rer and a greater Contractive. 


FRoM the Various and Infinite Mixtures and e ee of theſe Forces in dif. 
Ling. Proportions, all the ſeveral Forms and. Species ,of Material Beings ſecm to 
ariſe, and which will much better ſolve, as we. ſhall afterwards ſhew, the apparent 
Properties and Qualities of Bodics, than the Imaginary Figures and Textures of Parts, 


introduc'd by: the Corpuſcular Syſtem, for that Purpoſe and End; That there are ſuch 
Forces in Material Beings is very Evident, ſince ſome have à greater Diſpoſition to 
Motion, Velocity, and Expanſion, which I call the Expanſive Force, and others. to 
| Reſt, and to what is Contrary to Action or Motion, Velocity and Expanſion, which 
I call the Contractive: The firſt is ſeen in Fiery, Luminous, Volatile, Light, and 
Elaſtick Bodies; and the laſt in Groſs, Heavy, Viſcous, Torpid and Dull ones. 


THAT; theſe Forces likewiſe Exiſt together, and in Conjunction, is manifeſt from all 
the firſt Kind, having Gravity, and from all the laſt, having Colour, and a Capacity 
of being moy'd, which we ſhall farther Explain in the following Chapter ; After 
having Premis d, that we make all the World to be full of an Echereal Matter, 

uick, Subtle, and Elaſtick, which is capable of communicating the leaſt Impreſſions 


or Actions of Bodies to our Organs of Senſation, and by which our Souls, from 
the Mediation of thoſe O Organs, become united to all the Beings which {ur- 


round us. 


THarT a Vacuum has not been prov'd 5 any Philoſophers, I — already eyinc d, 


from their ſuppoſing Matter to be Similar and Homogeneous, in Order to ſuch a 


Demonſtration; I have alſo ſhewn, that ſuch a Similar and. Homogeneous Matter is 


a mere Hyporhchi is of the Mind, and wholly Incapable of ſolving any one Appearance 
we can name, or any one Quality of that Matter, which it is aſſum'd and taken to 
Account for; On the contrary, we propoſe from theſe Intrinſick Forces in Matter, 
and from an Univerſal Action in all Nature, thro' the vaſt Expanſe of it, and which 
Forces and Action we can Evidence, muſt be deriv'd from an Infinite and All-wiſe 
Agent, we propoſe, I ſay, from them to Explain, the Various Phænomenons which 


occur to us, and which we are fully ſatisfied may be better and more Rationally 
done, than from fanciful and humorous Abſtractions of a void Space, of a mere 


Length, Breadth, and Thickneſs, and of an Hypothetick, Extended, Solid, Divilible, 
and Moveable Matter, without one Real Force belonging to it. 

IN the forcgoing Theorems, we have made the Compoſition of Forces to conſiſt 
in the Multiplication of Them into each Other, tho' Nature may poſſibly, in unite- 


ing of various Forces together, draw out other Effects from ſuch Compoſitions, than 


What will reſult from a bare Multiplication of Them, to aſcertain which, the Genius 
and Temper of the Expanſive and Contractive are to be 0 into, and what 


follows from their Mixture or Union. 
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Chap. IV. Concerhing the Five. Mechanical Powers, &c. "I 


CHAP. W. 


Concerning 1. Five M 8 Powers F pe the Demonſtrations of Them. 


; _ Gravity Iii. 
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12 
1 | thence of Motion, and the ſeveral Circumſtances, which enter into it; as een. 
Spaces Time, and Celerity, we are now to Examine into another Property of Mat- 5. . 
ter, namely, it's Gravity or Weight; the Laws of which this Philoſophy endeavours ah ad Ver, 
to eſtabliſh, and from them to account for the Mechanick Powers, which are imagin'd FLY 6 ns 


to be ſolvd by them: The firſt Theorem in this Doctrine is, that the Weights of all Dr. wall de 


ſenſible. Bodics, near the MEE of the Each, are e to the Quantities 57 * 1. 


of Matter contain'd in them. 1 723: Stet ts Vol. 1, 
K. 2. WE have abundantly, as we * cohfured this Ne otion in our: «-firſ Part of 2 If: Oy 3 
rinc, E 


the Modern Philoſophy examin d, and therefore it might be needleſs to give a par- Ib. & Proj 
ticular Anſwer to it's being afferted here; however, ſince the only Reaſon aſſign'd 7. Lib. 3. 
for the Truth of this Theorem is, that the Bodies by the Force of their Gravitation The Notion of 
falling downwards (if we take off or allow for the Reſiſtance of the Air) deſcribe Matters, be- 
Equal Spaces in the fame Times, which is ſaid to be Evident from ſeveral Experi- ing Proportional 
ments made with Pendulums, ſince this is the only. Reaſon gn" d; we hath not t un OS 
much to conſider the Validity of it. ute. | 
F. 3. THAT therefore this is no good Argument is ident, . near whe; Earth Why Matter is 
it is impoſſible Bodies ſhou'd Gravitate according to their own Intrinſick Force of , Ven, e 
Gravitation, but, according to the Immenſe Force of Attraction in the Earth, in Re- ght farther 
ſpect of whoſe Infinite Moment or Weight, all Bodies, which deſcend to it, 'muſt ob- 8 
tain a very Inconſiderable one, and that which is altogether Inſenſible; juſt as in a 8 
Balance, an Ounce or a Pound Equally aſcends, where a Million Weight or a Tun 
is put into the oppoſite Part of the Beam againſt it, and which performs the ſame. 
Province in ſuch a Caſe, witli that of the Earth's Attraction in the Former; As to 
the Experiments of Pendulums, they have been fully conſider'd in the firſt Part of 
the Principles of Natural Philoſophy, and as to the Chief Experiment, beſides, of a Piece 
of Gold, and a Feather falling down in Vacuo at once, it is not yet prov'd, that ſuch a 
Heavy Body, as Gold, and ſo Light a one, as a Feather, may not have the ſame Effect, 
when ſet together, as all other Bodies have, of being Obedient to, and following the 
Action of the Stronger; it is not yet ſhewn, that the Gravity of the Gold may not 
carry the Feather along with it, by it's Superior Influence and Action; or if not, 
it is not yet evinc'd, nor ever will be, that the Matter is of the ſame Sort in the 
Gold, as in the Feather, if it is not, Matter will not be proportional to its Weight, 
but different Kinds of Matter will Gravitate alike, and therefore the fame Waun of | 
Matter will Gravitate differently, contrary to this Hypotheſis nm 
8. 4. Ink next Thing propos d in this Philoſophy is, to find the Velocity, üb problem the 
which a Body given is to be mov'd, fo that it may have a Moment, or Quantity N 2 
of e ee to 8 Moment an. Let the Body given be 4, whoſe Moment, Dr. 2 
Or whote uantity of Mo- Intr. ad Ver. 
tion, — be Equal to ende“ 
the Moment of B, mov'd 
with the Celerity ; let it 
meretore: be, A. #:: the + 
Celerity e, to another Ce- 
lerity C, Which will be the 
78 Velocity cnquird or ſought, 
3 ha SE, Pe VT . namely, chat, with whith, 
E 2 et tif A is movd, its Moment 
rofl | will be Equal to the Mo- 
ment of B, as is evident from wha goes bofores ai the Moments of Bodies are 
Equal, if their Celerities are Reciprocally Proportional to thoſe Bodies ; but by the 
Hypotheſis . C:: A. B, from whence the Moment of 4. will be = to the Moment . 
ot B, or CA c B, which was to be found. 
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en þro- fectly unactive, excepting as Motion or Celerity is impreſsd upon it, that Matter, 


ceceds upon 


Matter being conſider' d in it's ſelf, is nothing but Bulk or Magnitude, without any other Proper- 
ee 5 be „ties belonging to it, and therefore, the Moment of a Body is no other than a Sum 
ns. and Of Celetities, which are counted up and computed by the Number of Points in the 
conſiſting only Magnitude, and if ſo, we may throw Matter entirely out of the Queſtion, and only 


"Concerning the Eibe Mechanical Powers, Book: I. 


This Demon. F. 5. Bur it is evident, that this Demonſtration proceeds upon Matter's being per- 


ef mere Mag" conſider a Globe of Space, according to whoſe Dimenſions we-may aſcertain the 


ud e. 
0 Moment of the Celerities; for ſince this Philoſophy takes Matter to be nothing in 


it's ſelf, the Demonſtration will amount to this, that 100 Equal Celerities, for In- 


ſtance, are the ſame as 1 Celerity, which is 100 Times greater than the Former, 
"which abſtracted Axiom, ſuppoſing it to be one, can be of no more Importance, in 
the Explaining of Nature, than that of 100 Lines, which are placed Parallel to each 


becher, as in the firſt Caſe, being = to 100 of the ſame Lines plac d in Directum, as 


in the Latter, or that of 100 being Equal to it's ſelf; but can any one argue, that, 


becauſe 3 is = 3, or 100 to too, in the Abſtract, therefore the Body or Corporeal 


. Subſtance A* the Celcrity is Equal to B the other: Material Subſtance * c the 


Cclerity, which wy on ang. which a are Real, and: Not Abſtracted, as "my exiſt 


e a 


in Nature? 


The Odleviriees#" 16 M' Kane in hes lalt Section nfidetd the e ial his Philoſopliy g 
not fo 88 ex-aflerts of Matter, and which will as well agree to Abſtracted Spaces, or Abſtracted 
Numbers, and inſtead of Matter, we may as juſtly take either the one or the other, 
they 2 be in order to aſcertain the Moment of the Celerities; let us now examine the Cele- 

rities themſelves, and we fhall find it difficult to prove, that they are Reciprocal to 


plain d by this 
Philojophy as Ne * 


their Sums or Bulks to make their Moments Equal; for if the Celerity is the ſame, 


the Moments of Celerity will be as the Sums or Aggregates of it, if the Celerity 

; is different, '100 of the ſame Celerities will hardly be Evidenc'd' to be Equal to one 
Celerity, which is 100 Times greater; for altho' a Hundred of the ſame Celerities, 
deſcribe a 100 certain and determin'd Lines, yet one Celerity, which is 100 Times 


greater, do's not deſcribe. a Hundred of the ſame Lines, but 10000 of Them; and 
hs Moment or Force of ſuch Celerities cannot be the ſame, becauſe the e 


Force of each will always keep the ſame Proportion of Difference to each other, in 


a longer or a ſhorter Line, namely, that of 1 to 100, ſo that the Force which E- 
quably deſcribes 100 Lines, will never amount to that 10 Times greater Force, 
which defcribes 10000 : Since the Progreſs of the fame Motion cannot give any Ad- 
dition to it, ſo as to change it into a Greater; that is, from oO into 10000, no 
more than 1 can riſe to 100; that is, if A is 100, andB is 1, and it is as A.B::c.C, 


the Celerity of c will be 100 Times greater than that of C, and where C deſcribes 


1 Space, c will deſcribe 100; if therefore, AC deſcribes 100 Spaces, and Be 100 with 
a Celerity 100 Times as great, the Celerity, in every Point of the laſt Line, will 


be 100 Times greater than in every Point of the Firſt, and the laſt Line, or Force 


of which it is the Effect, will be to the Firft, as 10000 to 100, or 100 tor; If c 
and C are only Sums of the fame Celerities, the Proportion will hold of A. B: : c. C, 
that is, as the Sum of the Parts of 4, to the Sum of the Paris of B, ſo the Sum 


Of the ſame Celerities c, to thoſe of C; or if A and B have contranitent Forces to 


e and C, as thoſe of Gravity are to thoſe of Velocity, and A.B::c.C, AC will 
| be a Be, but this will not be by conſidering 4 and B as merc e Magnitadcs, but as 
confiſting of certain Gravitating Forces. | 


Matter and FO 
Celerity to le F. 7. NorwiTHSTANDING which, it is affirm'd from this Propoſition, that the 


determin'd be. ſmalleſt Body may have a Moment Equal to the Greateſt, which is mov'd with any 


= Thins of given Velocity; but by what foregoes, that will not be certain, till the Notion of 


4 


— ESE IIS 


le liens Matter and Celerity is a little better determin d. 


of Bodies. 


From this Prin- g. 8. Ir is farther from this Principle, that all the Mechanical Forces arc explain d, 125 


er 1 which are made uſe of, or contriv'd to Draw or to Raiſe Heavy Bodies, namely, if 
Powers are ex the Machines are ſo adjuſted, that the Celerity of the Power is to the Celerity of 
plain'd by this the Weight, as the Weight is to the Power, or fince, if 6. C:: A. B, ACS Bc, ſup- 
Ae poſing C is the Celerity of the Power, and c is the Celerity of the Weight, or Gravity 
to: be mov'd, P'the Power, and & the Weight or Gravity, if C. c:: G. P, C PR ex G, 
and in 28 a Caſe the Power will ſuſtain the Weight; or, which is the ſame, the 
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Chap. IV. And the Demonſtrations of Them. 


whole Moment of . one will be Equal to the whole Moment of 25 olle, and 
this is endeavour'd to be exemplified by the Five Mechanical Powers. 


Winch we. ſhall conſider, after we, have made; one ſhort Digreſſion to what has been Mr wage 
liers 1101p 


moving Bodies is to be Eſtimated, by multiplying the Maſs of the Bodies by their Velo- Numb. 377 


lately Aſſerted in Proof of this Doctrine; Namely, that the Quantity of the Force of 


city, and not by the Square of it, as it ſeems, Fohn. Bernoulli, Wolfus,  Hermannus, and 
| Polenus of Padua have affirm'd, in Defence of Monſicur Leibnitæ, who firſt adyanc'd 


this Opinion, which we are far from Maintaining, and do believe it to be more 


Abſurd than what is Avow'd and Patroniz d by the Preſent Mechanicks ; that is, the 
Principles of Nature, which we contend. for, do reject both as Chimerical, and 
which have only their Riſe in the Mind and Fancy of the Philoſopher The Firſt 
Opinion, which we ſhall only think it worth our Time to Examine into, and which 
if not True, it is Impoſſible the other ſhou'd be, becauſe our Arguments equally 
obtain againſt Determining the Moments of Bodies, by multiplying the Maſs of them 
into their Velocities, or the Square of their Velocities, or any other Power, Degree, 


or Proportion of Them whatſocyer, ſince we ſay their own Intrinſick Forces are to 


be taken into the Computation, The Firſt Opinion is thus Defended; 


IF a Man, it is ſaid, with a certain Force, can Move a Weight 0 Fifty Potnds.- 


thxo' a Space of Four Feet in a determinate Time, it is certain he muſt employ twice 
that Force to Move one Hundred Pounds Weight, thro the ſame Space in the ſame 
Time; But if he uſes but the ſame Force, he will Move the one Hundred Pounds 


Weight, but Two Feet in the ſame Time; and hence we are told it, appears, that : 


the Force is Proportionable to the Maſs multiply'd into the Velocity : And is it not 


Plain, that Matter is conſider'd, as Similar and Homogeneous, in this Demonſtration, 
and that there is nothing Imagin'd in it but Gravity or Weight? On the-contrary, ſup- 


poſing we do not take Different Weights of the ſame Matter, but Different Portions 
of Different Matters, as. for Inſtance, of, Lead and Copper, or Wood, will it be affirm d, 


that, if a Man with a certain Force, can Move Fifty Parts of Lead, thro' a Space of 


Four Feet, in a determinate Time, it is Evident, he muſt employ twice that Force 
to Move a Hundred Parts of Copper or Wood, thro the ſame Space, in the ſame 
Time, and if he uſes the ſame Force, that he will Move the one Hundred Parts of 
Copper or Wood, but Two Feet in the ſame Time? If it is affirmd, all the Expe- 
rience in the World contradicts the Affirmation; If not, what becomes of this Ar- 
gument to prove, that the Moments of all Bodics are Eſtimated, by multiplying their 
Velocities into their Parts or their Maſſes? If it is ſaid, that the ultimate Parts of 
Lead are the ſame, and have the fame Weight, as the ultimate Parts of Copper, or 
Wood, that is what we have ever deny'd, "and of which we ſtill require a Proof, 
which I am aflur'd neither This, nor any other Philoſophy can give. 

Or the ſame Nature is the Argument made uſe of from the Balance, which ſhews, 
that if the Brachium or Arm, on one Side the Fulcrum, is one Fourth of That on 
the other, a Weight of one Hundred Pounds, ſuſpended at the Extremity of the Former, 


will be Equal to Twenty Five Pounds, ſuſpended at the Extremity of the Latter, be- 


cauſe the Velocity of the Latter, if it were to Move, wou'd be four Times Greater 


than the Velocity of the Former, and therefore, ſince 1 Velocity, into 100 Weight, 


is S to 4 Velocity, into 25 Weight, the Moments of Bodies are to be Computed, 
from Multiplying their Maſſes into their Velocities, and not into the Squares of 


Them, for, if ſo, the Weight 25 ſhou'd be ſuſpended at half the Diſtance, ſunce 


then the Square of 2 = 4, multiply'd into 25, wou'd be = to 100. 


LEr us allow this therefore to be a juſt Argument againſt Leibnirz, and his Fol- 


lowers, do's it yet Prove, what it wou'd Evince, that the Moments of Bodies are to 
be Eſtimated, by multiplying their Maſſes into their Velocities? Nothing leſs ; it 
Proves it indeed, ſuppoſing Matter is Similar, and every Portion of it has the ſame 
Weight ; but let us, as before, take Parts of Different Matter, and not the Weights 
of them, and the Fallacy- will ſoon appear, For 100 Parts of Lead, ſuſpended at the 


Extremity of the ſhorter/ Arm of the Balance, will not be Equal, in their Moment, 


to 25 Parts of Copper or Wood, plac'd at the Extremity of the Longer. 


Nor do the other Experiments of a Weight in a Scale at one End of the Beam, 


being rais d by the Shock or Blow given by a Weight falling on the other, differ 
8 from what forcgo's, for if inſtead of Weights, we were to make uſe of Parts of 


I | Different 


„ 


11 


The Veftis or 


Motu, Cap.6. the Point 4 will deſcribe the Periphery 


ll that is 


| ha 1. , | ſame 


Concerning e Five rb ira Powers, 5B 


the Moments of Bodies are to be Eſtimated from multiplying their Maſſes into their 
Velocities, but wou'd,” with the Weight it alledges, fall to the Ground, ſince an 


Hundred, or a Thouſand Parts of Cork, or a Feather, will not by their Shock or 


their" Blow raiſe 10 Parts of Lead, unleſs we again ſuppoſe, that the ultimate Parts 
of the one ate the ſame, and haye the ſame Gravity with thoſe of the other, which 
we humbly beg Leave once more to profeſs our Diſſent to, till we are ſo happy as 
to Meet with ua farther Conviction of it; And now we ſhall Return to what we | 
have many Years ago writ; and proceed to the Mechanical Powers. 

Th ionkes F. 9. Tur Firſt is that of the Vectis, and in Order to give an Account 101 1 
A B is ſupposd to be ſuch a one, whoſe Fulcrum is C on which it moves; if fo, it 


cal 5 
e is ſaid, that the N e e 18 gelen e 5 each Point i in its ere Will be as 


the Preſent 
Mechanicks. it's 8 15 5 Tom 1 85 


Dr. Keill's 

Intr. ad Ver. ca 1. Fo let Kd Vets 46 007d 
Phyſ. Lect. 10, 

Dr. Wallis de from it's Situation ACB, to that of a Cb, 


3 , 2 Aa, and B the Periphery Bb, but the 


Sir If. Newt. Sectors A Ca, B Cb, being Similar, it 

Coop: Cs. Will be, as 445 b::AC.BC, that is, 

& Schol. the Spaces deſcrib'd by the Points, 4 and 

B, will be as their Diſtances 8 5 the 
Fulcrum C. 9 

Caſe 2. Ar t to the Points A and B, tlio 


Powers are affixt fo, as to draw the 
Arms of the Vectis perpendicularly, the Spaces deſcrib'd will be as a F, bg, and ſn ince 


the Triangles 320 F, C are Similar, it will be as 4 F. UE:: CAC. 0 C 
_ Caf. 3. I the Direction of the Power is not a TONE pps which is as Sagar 


to the Vectis, but is inclin'd, as A F to 

C4; draw CG Perpendicular to the Line 
of Direction, and the Space deſcrib'd by de SEE 
the Power, as in Caſe the 24, will be 1 
proportional to the Diſtance from the 
Fulcrum C, for it is the ſame Thing, 
whether the Thread 46, by which the 
Power acts, is affixt to 4, G, or D; 
from whence it follows, that in all theſe 
Three Caſes, the Space defcrib'd by any 
Power, according to it's proper Di- 
reQion, is Proportional to the Diſtance 
of the . of Direction from che Ful- 
crum. 
„ A theredte Wich! is Demented in this Theorem, i is only this, that if the 
tots Fas Line ACB, Fig. 1, is ſupposd to be moy'd on it's Center C, A will arrive at a, at the ſame 
; time, that B comes to b, which is no more than to ſay, that in the Line C 7 B, where 


is only, that 
Different Ra- Cf is Equal to AC, F will come to 4, at the fame time, as B will to &, that is, in Con- 


1480 


Aiuss, d 
Na Fane centrical Circles, Similar Archs of them will be perform d in the ſame Time, and be in 


Center, will the ſame Proportion with the Radiuss of them; for ſince the Motion of the Line 
eee re 4CB8 is only conſider d, and what the Conſequence of ſuch a Motion will be, all 
ſame Time. that we can ſay in General is, that whether on this Side the Center C, or the other, 
A a or df will have the ſame Proportion to 5 &, as AC or Cf to CB, but what it 
will ſignify to explain the Mechanical Power of the Vectis, to ſay 4f is to Bb, as 
Cf to CB, we cannot readily apprehend ; for CA is no more detcrmin'd to deſcend, 
than CF to riſe, that is, neither the one nor the other wou'd do it, excepting by 
{ſuppoſing it, and the Line ACZ will in Reality keep it's Situation, for all that has 


been yet Demonſtrated in this Theorem. 


3 2 F. 11. WIE conſequently acknowledge, that if the Line 403 is mov d tound it's 
5 . Center C, it wit deſcribe Aa,'4f, and Bb, at the ſame Time, for the like Reaſon, 


or any 1 nclina- 


tion to Motion Har in a deſcribing a Circle, all the Concentrical Peripheries will be pcerform'd by the 


ok I. 


Different Matter, all this Reaſoning, as above, wou'd be of no Force to Prove, that 


e 


N 


Chap: IV. aud the Demonſtrations of Them. + 
| fame Motion of the Radius; But which way are we from thence made to underſtand 
any more, how C ſhou'd actually, and not in Suppoſition only deſcend, for inſtance 
to CB, at the fame Time, that Cz riſes to CA, than how Cdb ſhou'd deſcend to 
V in fact, by ſuppoſing an imaginary Motion only, which preſumes, in the De- 
ſcription of Concentrical- Circles, that C 'fB may aſcend, or C46 deſcend, and there- 
fore, that there is no real Inclination to move one way more than another ? 

C: 12. BEsIDes, if ACF is an Abſtracted and Mathematick Line, which has no If two Equal 
Weight, nor no Dimenſions, except that of Length, CB will weigh no more than A C, Magnirudes 
and therefore, notwithſtanding this Geometrick Reaſoning, 40 B will continue in the 37 Ke, 

ſame Poſture, without any Propenſity to Move one way or other, if it is Mov'd by of the Vettis, 
Snppoſition, there can be nothing more collected from thence than that Conceii- e, 
trical Circles are deſcrib'd in the ſame Time, and that the Celerities of their De- Line, 25 
ſcription, or their Spaces, are Proportional to their Diſtances from their Center; but ®#from thence 
this is no Explanation how the Power and the Weight perform ſuch Spaces, ſince, 8 
altho AA. B:: AC. 3% in this Figure, where B ind A are indiviſible Points, and Ds 
AC and BC Geometrick Lines, yet, other Things being the ſame, as in the preſent 
Scheme, if two Bodies of Equal Matter and Bulk are affixt to B, and 4, theſe Spaces 
will not be deſcrib'd by them, becauſe B and 4 being Equal, and the Scheme con- 
tinuing the ſame, there will no real Motion enſue; and whatever Motion is in- 
troduc'd, muſt be, as before, by Suppoſition, unleſs B and 4, when conſider'd as Equal 
Points, are different from B and 4, when conſider'd as Equal Congeries of the ſame 
kind of Points, which is impoſſible, for all Equal Parts, equally multiply'd, will have 
the ſame Relation to each other, as their Simples. - : 
F. 13. Ir the Parcels of Matter affixt to the Extremities of the Vectis are Unequal, I two Unequal 
ſo are likewiſe the Lines AC, CB, which yet will continue in the Poſition AC3, pw, 51" 
unleſs they are ſuppos'd to be moy'd; if therefore B and 4 (which, tho* Portions of this Geomerrick 
Matter, are nothing more than Portions of Abſtracted Space in this Philoſophy, by . OY 
F. 5.) are unequal Portions of Space (as AC and CB are), there can be no Rea- —_ gw 
fon aſſign d, why ſuch unequal Portions of Space ſhou'd any more cauſe a Mo- thence. 
tion in the Vectis, than why 4C and CZ ſhou'd, which arc uncqual Portions of Ab- 
ſtracted Space, and therefore 4035 notwithſtanding theſe Appendages of Abſtracted 
Matter, at the Extremities of the Vectis, will not be put into Motion, without a 
Suppoſition of it. V . 7 | 
F. 14. FARTHER, if B is of the ſame Sort of Matter with 4, and it's Bulk is Re- If the Magni- 
ciprocal to it's Diſtance from C, with that of 4 from C, for the ſame Reaſon, as in % . A, 
1 3 „ ES 8 5 55 p p an ciprocal to the 
the former Section, 4 CB, with theſe Reciprocal Appendages of their Diſtance from Difances from 
C, will yet ſtill be unable to move out of the Situation 4 CB, to that of 4 Cb, with- rhe Center, all ; 
out a Suppoſition of Motion to aſſiſt it's InaQivity, for if Unactive and an Abſtracted ee 
Matter is affixt to an Abſtracted and Unactive Line, it is impoſſible any Action Moion or In. 
ſhou'd reſult from it. f , bt Os N 10-0 
F. 15. Ir, moreover, B is not of the ſame kind of Matter with 4, and they have If latter has 
different Forces, it is a Contradiction to the fundamental Hypotheſis of this Philo- 777 ou 0 
ſophy, which ſuppoſes all Matter to be the fame; and if ſuch an Hypotheſis is not Hows in co 
true, as we have endeavour'd to prove it is not, The Motion of 4 and B, as it is lues this 
propos in this Philoſophy, will be much leſs aſſerted by the pteſent Theorem than 8 
before, as will be evident, if Lead is placd at one End of the Vectis, and Fire or 
Light, or even an Equal Portion of Wood or Cork, at the other; But this Argu- 
u,, ũ (( oben ñ ß O¼m; ome nn Coders En vying 
F. 16. SuerosING yet all Matter to be the ſame, and ſome kind of Action, as % e & | 
Gravity, is introduc'd into it, which we will likewiſe preſume Proportionable to the 4, 8 
Matter which Gravitates, the contrary to which we have notwithſtanding prov d, both in Graviraroz © 
this Part of our Principles of Philoſophy, and more particularly in the Fittt; let now the 6 8499s agg 
Gravitation of 4 be Equal to that of B, if fo, for ought, that has been hitherto De- which Gravi- 
monſtrated, it do's not appear, that AC FB will change it's Situation by this Acceſſion 2 1 
of a perpendicular Action or Gravity, for, if the Abſtracted Diſtance of CB and CA e 
can ſignify nothing to make B or 4 incline one way ot the other, as has been be- 
fore ſhewn, the Addition of Equal Weights cannot be of any great Importance to 
the Depreſſing the one Part of the Vectis, or Raiſing the other. „ 
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68 Concerning the Five Mathew! Powers, Bock 1 


If the Portions | 1.4 17. For the Reaſon, which is alledg'd in the foregoing Section, if the Weight 


3 
eee of 4 is Greater than that of B, or the contrary, and they arc in a Reciprocal Propor- 


Matter are tion to their Diſtances from the Fulcrum, it will not be neceſſary, that the Moment 


Teer er of A ſhoud be Equal to that of B, becaule, it, where 4 and B are Equal Weights, 


| from the Cen. Or have an Equal Force of Gravitation, the Line or Vectis AC; is unmov'd, it will 


rer, they 72 follow, that where 4 and B are uncqual Weights, and in a Reciprocal Proportion 
255 dell to their Diſtances from the Fulcrum, they will not be Equally pois'd, ſince the Di- 
zo be in in E- ſtances CA and CB have no Influence or Moment (as they are Abſtracted Lines) in 
94 Fade the aſliſting the Gravitation of the one Body or the other. 

if ile Line F. IS. LASTLY, if we do not conſider the Diſtances, AC and BC, from the Fulcrum, 
ACB is not 4 48 Abſtracted Lines, but as one Gravitating continued Line, the Caſe will be till 
7 ta more perplext in Reſpecti of the Weights, 4 and B, which have been hitherto imagin'd 
Line, nothing to exert their Gravitation or Action at the Excreniitica of the Abſtracted Line ACB, 
hs ſince, if now the Abſtracted Line ACB is ſuppos d to conſiſt of Real Matter, which 
Ablladel Gravitates, all the Parts of it will be as ſo many Gravitating Bodies, 4 and B, in 
Reaſoning, their ſeveral Diſtances from the Fulcrum, and therefore, in this Abſtracted Reaſoning, 
| Woi.ill be of no greater e to the Weighing down the one Part of the Vectis 


than the other. 


What ought 1b F. 19. IN fine, what is wanting in the whole Demonſtration is to 1 that ſup- 


ae 5 poſing V R, and B, to be four Gravitating Points, acting Downwards in a Perpen- 


the foregoing dicular, with an Equal Force of Gravitation, and yet detain'd by the Point C from 

1 88 Receding from thence, what the Spaces will be which they deſcribe, which at C can 

be none, at / E, and B, will be ſo many Quadrants, made by the Radius's Cf, CE, and 

CB, which will each of them Coincide with CG at the ſame Time, upon this Sup- 

poſition, that at / E, and B, the Celerities will be Greater, the farther thoſe Points 

are from the Center of their Detention C, tho their Perpendicular Gravities are ſup- 

pos d to be the ſame, which is nothing more than a Reaſonable Preſumption, if it 

is not an Axiom; becauſe, if, at & the Gravitation is entirely hindred from Exerting 

it's Action into the Deſcribing any Space, and only: preſſes in a Point, the Action of 

a Similar Gravity, which is here ſuppos d, will ſuitably obtain it's own Force in Pro- 

portion more fully, and ſtrongly, the farther, it is xemov'd from that Point, where it's 

Effect in Celerity was Equal to nothing, that is, was wholly Obſtructed; and by 

Conſequence ſuch an Equal Action, as that of Gravitation, will be more forcible, and 

be carried with a greater Celerity in a greater Diſtance, from the Center of it's 

_ Detention, than in a Leſſer; and if ſo, one Grayitating Point at B, may be Equal 

in it's Force to Ten at 4, or f; but of This we e ſay more at the End of chis 
Fold of the Mechanical Powers. 


9 Fo K. 20. THE next Theorem, which is founded Up on the foregoing Princip acl, that | 


e in a Vectis, the Vis Motrix, or Power, as P, which has the ſame Proportion to the 


„ „ Vet, Weight 2, which the Diſtance of the Linc of Direction of the Weight TIS the 
which is in an Fulcrum, "namely, 8 has to the 8 


—_—_— Diſtance of the Direction of tlie 


to he Weight, Power from the Fulcrum, to wit, 
FF 9 the Weight; that 


of the Weigh C9. CA, Dx co. 


from the Fal. is, if P. 


Diſtance = Will be = =P*C 4, or the Powerof ,, © | 
iſtanc $1 1 SLE 
Power from it. P, In ſuch A. Circumſtance . of ES. . 


Dr. Keill's Diſtance from C will be Equal to 


Fay Len 5 the Weight . . ok der'd at the Diſtance. of C2; 8 the allo 5 the Moments 


Dr. Wallis de of any Body. is 18 compounded of the Ratio's of the Quantities of Matter, and of the 
you 5 ve % Celcritics, that is for Example, 3 Portions of Diſtance into 4 of Matter are Equal 
Fart z. Vol. 1, fo 3. of Matter into 4 of Diſtance, and in the preſent Caſe, ſince the Celerities arc 
Sir Il. Newt. Proportional to the Diſtances, 3 Portions of Celerity into 4 of Matter are Equal 
en aq to 3 of Matter into 4 of Celeriy, that is, 1 Portion of Celcrity, and, by Conſcquence, 
'Schol. of Diſtance in the Vectis, is always to be computed to have the ſame Force as 
x Portion of Matter, and ſo on the Contrary, or, let C be the Celerity vt. 2 
Power, c of the Weit P the Power, G the EO, or Weight, it will be, P. C:; 

and e er. | 


© 1 


F. 21. Is 


+ WP” >. * 

er *. 
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Chap. IV. L nd the Demonſtrations of Them. 69 


F. 21. IN Anſwer to which we may ſay, that Firſt, according to What we have 9 
already ſhewn, it is not neceſſary to ſuppoſe Matter alike, and to be no other than % 1/1raved 
a Congerics of ſo many Points of Abſtracted Space or Number, which ſerve only Reaſoning: 
to Count up the particular Ingredient Celeritics, that make up the whole Moment 
or Quantity of Motion: Second, That if Matter was this Similar Being, which {hou'd 
only conſiſt of ſo many Points, by which we ſhou'd reckon the Sum of the whole 
Motion, yet it is not Evident that a Sum of the ſame kind of Celerities, is Equal 
to any Sum of Celcritics, which are of a different Nature and Activity, as ſuppoſing, 

is 4, and P is 3, and the Celerity of © is 3, and that of P is 4, it is no more 


pov d. that theſe Moments are Equal, than that a double Celerity has the ſame 


To: 3 Force, that two Equable ones have; thus let Two 
AA Points, 4, a, move in the ſame Time to 6, b, the Force 
bh — — b or Activity of ſuch a Celerity will be expreſsd by ei- 


ther of theſe Lines, which will never riſe to the Force 
of a double Celerity, which deſcribes 4+ in half the Time, or twice 46 in the ſame 
Time, ſince 4, a, moving together in the ſame Time, is, as if 4 ſhou'd move twice the 
Lengt': of 4b in double the Time, but 4 moving, where the Celerity is double, thro” 
ab in half the Time, or thro' twice 2 in the ſame Time, cannot be Equal to & 
moving thro' 44 in the ſame Time, or twice 46 in double the Time: Third, If 
Matter was the Abſtracted Being, which it is repreſented to us, and Unequal Celerities 
had Equal Forces, or Moments with the Sums of the ſame Celerities, yet, by what has 
been ſaid concerning the Vectis, it wou'd not be Equally pois'd by ſuch a Recipro- 
cal Matter and Celerity, any more than it wou'd by an Equal Matter affixt at both 
the Extremities of it, which we have Evidenc'd, F. 16 and 17, will be as entirely in an 
Aquilibrium, as any Reciprocal Matters or Portions of it, which we can name, and 
therefore deſtroys this Reaſoning, which ſuppoſes the Reciprocal Diſtances neceſſary 
to the Equal Balance; For it is ſhewn in thoſe Sections, and in others Preceding, 
that there will be no Motion of 40. in any Cale, unleſs upon a Suppoſition of it; 
that is, to make theſe Celerities Reciprocal, the Vectis is put into Motion by the 
Mind, which Motion 18 not 8 or deduc d from any Principles alledg'd in this 
| 4 The Roman 
Z + hiloſophy. 1 Balante made 
K. * I'S true a Roman, or r according to Dr. Wallis the Ramman, Balance is made uf of to con- 
e — uſe of, as an Inftance, to juſtify this _ this Theo- 

Reaſoning, where C is the Fulcrum, Bu. ce 
C 4 the Diſtances of the Pondus to be Intr. ad ver. 
examin d. PC is the other Part of the CO e 0 
Beam, which is diſtinguiſh'd into 8 ſe- Motu, Cap. 3. 
veral Portions or more, as there ſhall ep NE 
be occaſion, Pis a Weight (ſuppoſing a The Ag 
7 Pound) already known, if therefore at poiſe like a 

, where the Beam is 8 Times lon- dre pee 
| ger than CA, P is in an Equal Balance Arab. n. 
Wien 2 15.8 Pounds, as 7? is 1, that is, the Weights arc in a Reciprocal Pro- 10 hart 15 . 
portion of their Diſtances from the Fulcrum C. here. 
0 ee this Example of the Roman Talc: is ſo far from con- Net Accounted 
firming the former Reaſoning, that the former Reaſoning ſeems to be contriv'd to os 9 5 
Account for this Balance, the Principles of which, ſince they are not Capable of 
Explaining the Propoſitions, which are deſignd to be Preparatory to its Solution, 
cannot be any ways ſignificant to an Expoſition of it. 

F. 24. BESIDES which, if all, that has been hitherto confuted, was true in Reſpect Not Accounted 
of the Balance not moving at all, unleſs by Suppoſition, it wou'd not prove, that P 
and A, in the preſent Circumſtance of their Diſtances from the Fulcrum being Re- 
ciprocal to their Weights, wou'd be in an Equal Poiſe with cach other : Firſt, Be- 
cauſe the Weights of. the Bodies J, Q are here ſubſtituted inſtead of the Celerities, 
Whereas it is not manifeſt, from this Philoſophy, that Forces, which Equally deſcend, 
and are only diſtinguiſh'd by the different Sums or Aggregates of them, are Anſwer- 
able or Analogous to different Forces of Celerity, according to Argument the ſecond, 
$215 Second; Becauſe, if that. was allow'd, the Paine 2 and that at P, wou'd 
be in an Equal Poiſc Yu any Appendage of Reciprocal” Portions of Matter to 


their 


AJ 
11 
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their Diſtance from the Fulcrum; ſince if 2 moves with 1 Celerity, and moves 

with 8, and ſince at the ſame Time, that .2- moves with it's Celerity about tlie 

Fulcrum C, P will obtain it's own Celerity likewite, it will be impoſſible tor 2 or 

P to Preponderate, from whence it follows, that the Point 2 and the Point P, with- 

out the Addition of the Weight 2 on the one Hand, or P on the other will be 

in an Aquilibrium; if therefore, the Weight 2 is added to one Extremity, and P at 

the other, the firſt of which is ſuppos'd 8 Tuns Greater, in it's Force or Gravitation, 

than the laſt, the Prepongerancy will be on the Side of according to this Rea- 
ſoning, which, by Experiment, do's not Preponderate at all. 

FROM all which it is manifeſt, that, inſtead of proceeding in this Abſtracted Way, 
the Preſent Philoſophy, according to F. 19, ſhou'd have prov'd, that, where Forces are 
ſupposd to Gravitate Equally, and in a Perpendicular, and at the ſame Time are 
detain'd ſo, as not to recede from the Fulcrum C, thoſe Forces are increas'd the far- 
ther they are remov'd from that Fulcrum, or the Centre of their Detention, and in 
Proportion to their Removal from it; which will ſolve the Properties of the Vectis, 
and the Roman Balance, and will 2 85 the Difficulties, which I have rais d againſt 
the Preſent Reaſoning, becauſe, in ſuch a Caſe, AP is not conſider'd as an Abſtracted 
Line, and the Celerities are not conſider d as Abſtracted ones, but Different in them- 
ſelves, and ſuch as may Balance a contrary Force of Gravitation opposd to them, 
for by that Means P will have a Force of Percuſſion or Celerity Impreſo d 18339 it, 


which will be Equal to the Gravitating Force in = 
ee gt „ $25. Tax next Mechanical Power 
{erib'd, which after the Vectis, which we are to en- 
is the ſecond quire into, is the Axis in Peritrochio, 
Mechanical the Axis is the Cylinder fupported by 
two Fulcrums at the Extremities f 
it, and the Peritrochium is the Cir- 
cular Body affixt to the Axis, to 
which ſeveral Scytalæ, or Handles, 
are ſuppos'd to be join'd, and by a 
Force apply'd to one of theſe Scy- 
talæ, the Pondus' P is to be rais'd. 
This is the Deſcription of the pre- 
ſent Mechanical Power, and the 
Theorem, which is form'd upon it, 
we ſhall explain in the e 
Section. 
The Theorem F. 26. THE Theorem to Explain this Second Power is, that, in the Axis with the 
| phat kd Peritrochium, the Vis Motrix, which has the ſame Proportion to the Weight to be 
Power; That ſuſtain d, which the Perimeter of the Axis, to which the Weight is Apply'd, has to 
7 1 * the Perimeter of the outmoſt Ambitus or Orbit, to which the Vis Motrix is Apply'd, will 
as the Perime. be Equal to the Weight; if therefore ſuch a Vis Motrix is never ſo little augmented, it 
ter of the ge will be ſufficient to raiſe the Weight, to which it was before Equal ; For the Weight 
Th 3 5 Pis drawn up in Proportion, as the Line, from which it depends, wraps about the Axis, 
Dr. Keil's and therefore in one Revolution of the Axis, the Weight will be anfwerably raisd 
Rete the Length of the Axis's Ambitus, and at the ſame Time the Power, ot Vis Mo- 
Theorem 12. trix, apply'd to the Scytala, or Handle of the Peritrochium, will deſcribe the Circum- 
earn de ference made by the entire Revolution of it, that is, the outmoſt Orbit, or Ambitus 
part 3. Us 8 performed by the Vis Motrix ; from whence it follows, that the Celerities of the 
Sir II. Newt. Power, and the Weight, which are as the Spaces they deſcribe, will be as the Peri- 
dne, geg. meter of the outmoſt Orbit to the Perimeter of the Axis, whereforc, if the Weight is 
& Schol, to the Power, as the Perimeter of the outmoſt Orbit to the Perimeter of the Axis, 
the Celerity of the Power will be to that of the Weight Reciprocally, as the Weight 
to the Power, which, by what foregoes, is the Condition requiſite to make the Power 
and the Weight in an Equal Balance; that is, let C be the Celerity of the Power, 
c of the Weight, P the Power, and G the Gravity or Weight „ it Will be as 
P.G::c.C, and PCS Ge. 
The Axis with F. 27. IF we conſider the Circumferences of the Axis 43, and of the Scytalæ 
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Chap. IV. and the Demonſtrations vf Them. „ 
to E and D, we imagine A to deſcribe an Oppoſite Arch,ifrom [thence to , the 1 eee 
Caſe will be exactly the ſame, as that of Fig. 1. F. 9. where CB will repreſent EC in the Roman B- 


lance, and 
the Figure before us, and AC that of AF, ſo that there is nothing more to be N , 1 


provd in this Mechanical Power than that any equally Gravitating Poitit has a greater di of rho 


| . in Proportion to it's Removal from the Center of it's Detention ſame Anſwer. 
F. 28. TE Third Mechanical Power is that of the Trochlea, The Third 
© i Polyſpaſt, or Pully, which is accounted for by the following OO 
BY PP Theorem, That the Force, which is to the Weight, as tf to the jy, which 


Number of Lines by which the Weight is ſuſpended, will be 1 That of the 


Trochle; 
, U ſufficient to bear up that Weight, and if increasd, will ſut- eh 3 


Fe, | 
'D4- A 4E mount it; Let there be a Line, one of whoſe Extremities is Theorem, that 
affixt to the Uncus B, in the Fold or Doubling of which let 2 1 70 


the Pully be placd with the Weight annext to it, and the weigh, as 1 
other Extremity to P; in order to raiſe the Weight 2 one Foot if potrag; og 
from C to 4, there will be two Foot of the Lines BF, PG gay the 
carry'd upwards at the ſame Time, namely, from F to D, and #*ighr i, ſuſ- 
from G to E, ſuppoſing the Diameter of the Pully FCG to B. Kalle 
be inconſiderable; or, which is the ſame, the Uncus remaining Intr. ad ver. 
fixt, whilſt P is mov'd upwards, to cauſe C to aſcend to D, 55 2 Fog 
D and C will be Coincident, fo that DCE, or DFGE will Motu, Cap. 8. 
have mov'd twice as far as CA, that is, by that Time C arrives £7 3 vo-1- 
at A, D will come to E, and E will riſe as far above P, as G is princ. Leg. 
below E, in both which Caſes, the Line of the Force or Power Corol. 2.&6; 
will deſcribe Double the Space of what the Weight do's ; from & Schl 
whence it follows, that the Celerity of the Power will be 

Double the Celerity of the Weight, and conſequently, if the 

Power is to the Weight, as 1 to 2, it's Moment will be Equal 


to that of the Weight, and therefore will ſuſtain it. 


2. IF, as in the 24 Figure, Three Lines are usd to raife 
the Weight one Foot, the Space, which the Power deſctibes, 
will be to that, which the Weight do's, as 3 to 1, and there- 
forc the Power ought to be to the Weight, 1x10 3: 


\ Is, as in the 34 Figure, Four Lines are us'd, the Space de- 
ſcribd by the Power, to that deſcrib'd by the Weight, will be 
as 4 to 1, and therefore the Power muſt be to the Weight 
in order to Poiſe it, as 1 to 4 and ſo on in tum 
F. 29. AlL the Difficulites before alledgd againſt the Pre- The 06je&ion: 
ſent Explanation of the Mechanical Powers, are alike Valid 2% oh 
againſt the Account, which is given of this, namely, that the — * 5 
Matter to be raisd is conſider'd as Similar and Homogeneous, this Third 
that Gravity is likewiſe the ſame in all Bodies, &c. What we ee pope 
have to fay here, in particular, is, that the Center of Deten- 0 
tion is B, Fig. 1. of the foregoing Section, and if P is ſuppos d 
to be a fixt Point, it will be another Center of Detention 
likewiſe, which will together ſuſtain the Body 2, whether 
the Lincs are Longer or Shorter, or whether Q has a Greater 
or Leſs Weight; and let the Line or Space, which P is ſup- 
pos'd to deſcribe. $0 Balance the Weight, be what it will, it 
ſignifies nothing to the Support of it, if P is not ſuppos d to 
be a Center of Detention, and if the Power lies in the Space 
to be deſcrib d, without an Actual Force in P, Equal to that in B, 
to ſupport the deſcending Body, lince it will certainly deſcend, 
notwithſtanding any Imaginary Lines or Spaces, which are de- 
ſcrib'd in the Tancy to ſuſtain it; For a double Line, which 
is to be deſcribd by the Power in P, can never ſupport a 
double Weight in 2, it muſt be an actual Force in P, which, 
together with the Uncus Z, will be Equiy alent to the Weight 
in 
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72 Concerning the Five Mechanical Powers, Book I. 


oy in Q, and not a Space to. be deſcrib'd by P, which, will be capable of obtaining 

that Effect; the Trochlea therefore in this Scheme is nothing - elſe but a Vectis, 

Which has a Fulcrum at each Extremity, with this Difference, that the Trochlea has 

it's Diſtances from the Fulcrums Perpendicular to the Horizon, whereas thoſe of the 

Vectis are Parallel to it. Moreover DFG E are not Lines Double of A, and, 

whilſt C moves to 4, there will be more than Double that Space deſcrib' d by the 

UL..ine round the Pully, in order to Eleyate the Weight to that Height. 

Other Obie. F, 30. WE: muſt farther obſerve, that the Length of the Lines is "<oak der'd in this 
on; againſt this Explanation, to make the Spaces deſcribd by the Power, Double of thoſe deſcrib'd 


bo e by the Weight, that is, 4 C is half of DF G E, Fig. 1, and yet in the Theorem it ſelf, 


he Number of Lines is only conſider d; on the other Hand, in Fig. 24, and 34. the 
Length of the Lines is not conſider'd, nor the Number of them; the Length is not, 
unleſs YN is Equal to ST=TR, nor the Number, if 3 is not Equal to 4, or 
NY ST4TRS = to NV +ST+TR+YPP, for, in the 24 Figure, to which we 
Refer, the Power is to the Weight, as 1 to 3, becauſe the Spaces, deſcrib'd by the 
3 Lines of the Power, are to the Elevation of the Weight in one Line, as 3 to 1, 
when the Lines are neither Equal, nor have an Equal Direction, nor are turn'd about 
Equal Pullics, all which are at leaſt neceſſary to make the Spaces deſcribd by the 
Power 3 Times as much, and no more, than that deſcrib'd by the Weight; If this 
yet were true, ſince YP is alſo added, it will be Impoſſible to explain how the 
Action of 4 Lines, ſhou'd have the ſame Effect as 3, which are only ſuppos d in de- 
ſeribing 3 Times the Space, which 1 Line do's, unleſs we can truly and juſtly affirm 
that 3 is Equal to 4; and it is manifeſt there are only 2 Lines made uſe of to de- 
ſcribe a double Space in Fig. 1. But we till Inſiſt, that tho in the Vectis, the farther 
any Gravitating Point is Diſtant from the Center of Detention, the greater Force of 
Velocity_it has, and therefore will deſcribe a greater Space in the ſame Time, et a 
greater Velocity to be deſcribd, is no Argument, that there is that Force at Hand to 
deſcribe it, till ſuch Force is proy'd, which is not done in the preſent Mechanical 
Power, but aſſum' d, becauſe a greater Velocity is Nea to De deſcribd in order 


to Elevate the Weight. . 


A True Ace- F. 31. THE Trochlea or Pully therefore is that Mechanical 5 which — ſts 


cos _ of ſeveral Centers of Detention, and which obſerves the ſame Laws with the Vectis 
Power, by with Two Fulcrums at the Extremities of it. > 


which ie s _ THvs let BO repreſent a compound Vectis, divided into it's ſeveral Diſtinctions, 

reduc'd as the 

Former, to that B, 0 D, E, 7 7 G, H, J. K, CC. | 9 

of the Vedtis, © | 
e . A 


— Ty * 25 


H 
A” 


IN TA firſt kart. of i it, BF expreſſes a Vettis, SRO Fulcrums are 1 at tie 
FExtremities of it in E, and B, with an Oppoſite one at D. It is rhanifeſt by the 
Laws of the Vectis, and it's Forces, Which, according to what we have before ſhewn, 
arc increas d in Proportion to their Diſtance from the Center of Detention, which 
here is the Fulcrum E, that 1 Weight in B, is Equal to 2 Weights in D,*becaule, 
as the Diſtance ED = 1, from the Center of Detention E, is to the Diſtance DB 2, 
from the Center of Detention D, ſo the Weight 1 at B, is to the Weight 2 at D, 
that is, ED. DB:: MI. i, and Wix DB=W2x£ED. It muſt be obſeryd, that 
ve, at preſent, ſuppoſe the oppoſite Fulcram D, not to hinder the Elevation of the 
Weight 2, and ſo of the other oppoſite Fulcrums, which only obtain in the Pully, 
and are the Occaſion of the Slidcing Motion in it, ſince, where the Fulcrums arc 
oppoſi te to each other, it is Impoſlible Motion ſhou'd be perform'd any other Way. 
Lr now the Vectis be fuppos'd to looſe it's Rigor and Stiffneſs, and to become 
Pliant and Vielding to the Weights, and the Fulcrums annext to it, the Points E, D, 
B, A will retain the ſame Forces, as before, in Reſpect of the Weights and che 
Fulcrums, and will only: change their Horizontal to a 1 Situation. 
N ä THus 


8 


Chap.” 


* Tue ED2 2 CBA yy in 1 1. ALE fall. into ED 2 CBA I „Fig. 2. in which the Lengt 8 
| ; 5 Pa of the Perpendicular Lines 
are of no Conſideration, and 


8 A — only the Relation, Which 
F Ant eee een enn Wu ; they have to their Fulcrums, 
WEL: [2 is Negarded; A is nothing, 9 
VVV ß 40: 4-7 N Turk Acc Portion of 
, v | "NE Vectis Fig. 1. is EH, Let 
2 1 (og | . ED 2 be turn d round a Pully 
9 „＋•ʒ„ E=> - — ZZ: 1 F. y the Former Vectis, 


TE gra Gu MW mn UF Ip or Pully, 2 ½ in D, =1 mw „ 
SP pp : 5 in , *Werctore the * hole 


L . )) os 5 Weight or Power, in the 
OI © 1 e | Former Vectis or Pully, will 
8 5 . 1 8 be = io z in and for 


the ſame Reaſon, as before, 

che Weight 2 in E. will be Et to 55 Weight 4 in G, becauſe HG= r, the Diſtance 

% from the Center of Detention V is to GE=2, the Diſtance from the Center of 

Detention G, as the Weight 2 to the Weight 45 that is, HG.GE:;W2.W 4, and 

I =. 7: W4=GEx* Na, but W2 in D, Or E. = Wi in B, or A, and therefore Wi in B, | 

„% 

I THz third Diviſion of this Compound Veit is HL, in which: let H 64 be An 50 

round a Pully in H, and the Weight 4 in # will be Equal to the Weight 6 in X, for 

the whole Moment or Weight of the Two former Vectes or Pullies were 17 in B, or 

A, =2W in Dj=4# in G, and all of them 3 W in . but LKS. Fin 12 

in H.6W in 3 0 or 1 % in 4, N . 
TE laſt Part of this Compound Vectis is Z 0, in which 1 Tin 4, or B, =2W 


in LVs in N. and 1 Diſtance * 8 M= 2 Diſtance Ca W. 

Lex the whe Vectis, which may be continu'd in Infinitum, become Limber int 
pliant to the Weights, which depend from it, and the Three laſt Diſtinctions of it, 
as well as the Firſt, will Sink into Pullies, and E FG4H, in the-1 ſe Figure, will fall 

into ET 6 4 H; in the 24, HIX GL into HIK G, and LAMNVS O into LMNS O. 


— — 


ccount of th 
Mechanical Power, we ſhall eſcape all the Difficulties, which we have urg'd againſt 15 #299 


the preſent Account, and ſhall find here the Forces, Which are wanting there, to 
explain thoſe Properties; Thus with 2 Pullies B and D, and a. Fulcrum E, 1 
will ſuſtain 2; with 4 Pullies B, D, E,G, and a Fulcrum H, 4%; with 6 Pullies 
B, D, E, G, H. K, and. a Fulcrum L,. 61; wieh $ Pullies B, D, E, G, H K, L, M and 
a Fulcrum 0, 8 u, &c. From hence alſo it is manifeſt, that in Puttics. which are not Mr. igen & 
connected with one another, but are ſuſtain'd by ſeveral Diſtinct Fulcrums, the Force an 2 
24, and that of the 4% Double of that of the 34, &c. as alſo, that 1 # will ſuſtain - 
5 I with five Pullies connected with one another without any Diſtin& Fulcrums; 
Frqm hence it is farther Evident and Plain, that every Center of Detention weakens 
the Force of Gravitation, as in the other Mechanical Powers, every Removal from 
it, Increaſes it, that is in General, according to the Notion before Explain'd of Ex- 
panſtive and Contractive Forces, the Center of Detention has in this Caſe a Con- 
tractive Force, and hinders Expanſion and Velocity, and the Gravitating Force in 
Reſpect of ſuch à Center is an Expanſive one, tho in other Reſpects and Relations, 
as in Fire ot Flame, tis a Contractive. So in the Trochlea or Pully, nothing can be 
more certain than, if we hang two Equal Weights upon it, they will be detain'd 
by it from Deſcending, and there will be one Center of Detention, if we make uſe 
of 2 Pullies, there Will be 2. Centers of Detention, if of 3, there will be 3 Weiner 


in B, =4WinG,=6W in K, and all of them =4 in L, but „e. Meg 1 5 


F. 32. Ir therefore we now make uſe of the Number of Pullies themſelves, and A Confirmation 
not of the Lines, which encompaſs them, for a Solution of the Properties of this % Former - 


of the 24 will be Double of that of the /, that of the 34 Double of that of the plate. 3, & 4 


of Detention; &. according to the Figures preceding. 21 25 
AND to ſhew that this Account of the Trochlea, is the mot Risi b of any, „ 
| Wach has been yet given, it i upplics us with a DEB? why this Mechanical Power . 
„ SER. 1 e 1 
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The Fourth 
Mechanical 
Power ex- 
plain d, which 
is that of the 
Cochlea or 
Screw. 

Dr, Keill's 
Intr. ad Ver. 
Phyſ. LeR. 10. 
Dr. Wallis de 
Motu, Cap. 9. 
Part 3. Vol. 1 
Sir II. N 
Princip. Leg. 
Corol. 2. & 6. 
The Theorem 
made uſe of to 
Account for 
this Power. 
Dr. Keill's 
Intr. ad Ver. 
Phyf. Lect. 10. 


Concerning the Five Mechanical Powers; Bock I. 


Deviates from the Others in it's Proportions, for whilſt the Others are as the Diftances 
from the ſame Center of Detention, this. is as the Number of the Different Centers 
of it. Moreover it is manifeſt from the 1 Figure, where the Trochlea Reſembles 
a Vettis, that if the oppoſite Fulcrums D, C, X, and N, were taken away, the Weights 
you'd. be raisd at thoſe Points by the Power Acting at B; if therefore, as in the 
Pully, Fg. the 24, thoſe Fulcrums are replac'd in the Points above, and the Vectis is 
chang d into a Cord, the Action muſt be perform'd by a Sligeing of it, ſince the 
Fulcrums forbid it's Aſcent ; which is a Phænomenon not Accounted for by the 
Preſent Mechanicks. We ſhall therefore conclude in Relation to this Power, that 
what we have to do with Reſpect to it, and the foregoing, is only to Determine at 
the End of theſe Mechanical Powers, what are the Forces of Material Beings at the 
ſeveral Diſtances, from the ſame Center of Detention. 
H. 33. TnE Fourth Mechanical Power is that of the Cochlea or "Grew the 1 
terior has it's Spiral Indentations fill'd up by the i 
Prominent Parts of the Exterior Screw, which are 
made Spiral likewiſe, and exactly correſpond to 
the Indentations of the Inward; or, which is the 
ſame in Effect, the Spiral Convexities of the In- 
ward Screw anſwer to the Spiral Concavities of 
the Outward, and either the Qutward Screw is fixt, 
and the Inward paſſes thro' the ſeveral Spirals of 
it, or elſe the Inward is fixt, and the Outward 
moves upon the Spirals of the Inward. _ 

F. 34. Ink Theorem Introduc'd to Explain this 
Power is, that if the Ambitus, which the Force or 
Power apply'd Deſcribes in one Entire Circuit or 
Circumvolution of the Screw, is to the Interval 
of the two next Spirals, which Interval is to be 


\ 


K — _ — — 
rp— — —2— — — — 
1 


on AIC ————hͤb——— ——— 
— * — —— 
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Theorem 14. computed according to the Length of the Screw, 
as the Weight or Reſiſtance to the Power, the 
Power and Weight will be Equally pois d, and if 
there is the leaſt Addition to ſuch a Power, it 
will be capable of Moving the Weight; Let CA 
be the Interior. Screw, DE and AZ the Exterior 
ones, thro' which the Interior is forc'd by the 
Scytala or Handle CB, to which the Power is Apply'd, and Þr the Rotation of 
Which the Weight P is rais d; it is manifeſt by Obſerving the Motion of the Screw, 

that in one Revolution of it, the Weight is ſo much Elevated, as the Interval of the 
Iwo firſt Spirals, Expreſsd by HI, Meaſures in a Perpendicular Length, and that the 
Power deſcribes at the ſame Time a Space Equal to the Ambitus, which it Delincates 
in one Revolution ; that is, the Way or Space deſcrib'd by the Weight, is to that de- 
{cribd by the Power, as the Interval of the Two Spirals, to the Ambitus of the 
Power, and conſequently, if the Power is to the Weight, as the Interval of the Spirals 
to the Ambitus of the Power, the Power and Weight will be Equal in their Forces, 
and if an Addition be made to the Power, it will be Supcrior to the Weight ; that 
is, as before, if P is the Power, & the Weight, Y the Velocity of the Power, v of 
the Weight, Gu. of, B G:: v. 

K. 35. Tre whole Reaſoning of the preceding Section depends upon this, that 
whilſt C performs it's Revolution, the Two Spirals J H appear above the Exterior 
Screw IA; Iwo Things therefore, will be neceflary to be prov'd, to make this De- 
monſtration Juſt. Firſt, that Two Spirals of the Interior Screw, will always in their 
Elevation be exactly Correſpondent to the Ambitus, deſcrib'd by CB, which do's not 
ſeem to be certain, ſince, if the Spirals are made Cloſer to, or more Remote from 
each other, whilſt the Ambitus of the Scytala CB continues the ſame, they cannot 
have the ſame Relation to it; for Inſtance, if inſtead of 8 Spirals betwixt 4 and 
E, there ſhou'd be Double the Number, as 16, or half, as 4, it do's not appear to 
be Probable, that whilſt CZ perform d it's Ambitus, there ſhou'd be only Two Spirals, 

as HI, raisd above the Exterior Screw, whether the Number of the Spirals in the 


Serew are 8, as in the Preſent Caſe, or 4 Or 16, as in thoſe, which are ſuppos d. 
H. 36, SECOND, 


The Firſt Ob- 
Jection againſs 
this Account. 
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Chap. IV. and the Demonſtrations of Them. 75 
F. 36. SECOND, if this were Certain, that all Spirals were alike in their Propor- The Second Ob- 
tion of Two of them to the Ambitus made by the Power, that is, that the Inter- 422 WO 
val of Two Spirals only, be that Interval Greater or Leſs, was to be barely con- 
ſider d, yet, ſince the Intervals wou'd be Different, as the Spirals were Cloſer or 
Wider, HI wou'd not have a certain and determin'd Proportion to the Ambitus of 
the Power, but wou'd be varied in a Thouſand Inſtances, and if ſo, the Ambitus 
of B continuing the ſame, and the Interval H being Different, we cannot be from 
thence inform'd what Power will be ſufficient to raiſe the Weight P, when there is 
no ſettled Proportion betwixt the Ambitus of the Power, and the Interval of the 
Spirals. Nay, which is ſtill more, the ſame Power, performing the ſame Ambitus, wou'd 
be capable of raiſing Different Weights, for if the Ambitus of B is to H, as 20. 2, 
and the Power of B, as 1, it will be 2. 1: : 20. 10 the Weight, if the Ambitus 5 
is to HI, as 20. 4, and the Power of B, 1, it will be 4. 1:: 20. 5 the Weight, by 
which Means the ſame Power and Ambitus of it, will be able to Raiſe 10 or 5, 
or any other Number of Weights, which is Impoſſible. Beſides, 7 is not the Way, 
or Space, which is deſcribd in Raiſing the Weight, but that which is perform'd by 
the Circumvolution of the Two Spirals, and therefore it cannot be, 3 : H. Am. 
bitus of B, which this Doctrine ſuppoſes. 

F. 37. FARTHER, it ſeems to be very Manifeſt, Whatever the Proportion is bet wier Another Ob. 
the Ambitus of the Power, and the Interval of the Spirals, that whether there is 4 % en 
Weight, as P, plac'd at the Top of the Screw or not, upon one Revolution there | 

will be the ſame Interval of the Spirals, and conſequen hy, that the Phænomenon 
of Raiſing the Weight do's not depend upon the 98 deſcrib'd, but the Forces 
apply d at B, which, if we likewiſe conſider, it will be impoſſible to adjuſt any Pro- 
portion betwixt them, and the Weight which is moy d, unleſs we know what Pro- 
portion of a Man's Strength is Equal to ſo much Weight or Gravity. 
F. 38. Tux neareſt to this Mechanical Power, if it may be term'd One, is the 4 True A.. 
Axis in Peritrochio, excepting that the Circumvolutions are Spiral and Horizon- 983 10 
tal, and by the Screws not Retiring backward from the Nature of Heavy Bodies, Screw. ; 
Moving within one another, that ſuch Circumvolutions may be ſtopt and ad- 
vanc'd at Pleaſure, and are not perform d by Weights, but by Human Force and 
Strength. 
WIHEREAs the Gyrations of the Axis in Peritrochio are 8 wn perpendi- 
cular to the Horizon, and Return back upon any Remiſſion of the Force applyd 
to it, and tho Human Strength is ſometimes us'd in this Mechanical Power, yet it 
may be Balanc'd by mere Weight and Gravity, as has been ſhewn in Reducing it to 
the Vectis. On the Contrary, let the Cochlea or Screw be plac'd in an Horizontal 
Poſition, what Weight or Weights will turn it round with any. kind of Conformity 
to the Axis in Peritrochio, which Mechanical Power yet it moſt Reſembles?- There 
is the Reſiſt-nce of Wood, or Iron, or Steel, Moving within it ſelf to be ſubdu'd, 
the Revolutica not Circular but Spiral, and mere Gravity can only act in a Direct 
Line, which will be fo far from Promoting the Revolution of a Spiral, that it will 
be an Impediment to it's Revolving. 
FRoM all which it ſeems to be Evident to me, that the Sochles: or 1 is to 
1 Exterminated from the Number of Mechanical Powers, and that it is not Re- 
ducible to any of them; for let us now replace it in it's Proper Situation, that is, 
in a Perpendicular one to the Horizon, it is plain no Mechanical Force of Gravity, 
or any other Natural Power, beſides what is Imported from the Will and Strength 
of the Mind, can have any Effect upon it; but hat the World has generally E- 
ſteem'd Mechanical Power, is that which lies in Matter, Motion and Gravity, with- 
out any Interpoſition of an Animal or Arbitrary Agency. 
| - Thx Notion and Opinion therefore, which we may juſtly have of the Cochlea, or 
\ Screw, is this, that it is ſo far a Mechanical Power, as it has a Center of Detention 
with the Reſt, which is the Center of the Ambitus of the Scytala, but the Power 
made uſe of to the Moving of the Screw, is not Mechanical, unleſs a Human Force, 
of which there is no Eſtimation. or Meaſure, may be accounted ſuch ; ſo likewiſe 
the Paſſing of the Interior Screw, thro the 7 — meets with a Various Reſiſt- 
ance ariſing from the Nature of the Matter, thro which it is Carry d, and the Com- 


Pe made by it Differs, as the Human Force Apply'd, or the Renitency of the 
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The Cuneus, 
or Wedge, ex- 
plain d, which 
is the Fifth 
Mechanical 


Power. 


Dr. Keill's 
Intr. ad Ver. 
Phyſ. Lect. 10. 
Theorem 15. 
Dr. Wallis de 
Motu 5 Cap. 12. 
P art 3. Vol. 1. 


The Firſt Ob- 
jection againſt 


the foregoing 


that of the Reſiſtance, and if 


Book I. 


Concerning the Five Mechanical Poyvers, 


Matter compreſs d, Changes, Nothing of which has any Thing to do with Seen 
or Mechaniſm, or is Reducible to any Laws of it. 


AND as for the Screw it ſelf, it has no Power at all, excepting that of being 


.mov'd Upwards or Downwards, by the means of the Scytala, and according to the 


Way, which lie open for it's Motion in a Spiral, and of ſuſtaining any Weight or 
Preſſure after it has acquir'd it's Poſition, by the Application of Human Force; z the 
Reaſon of which is, becauſe the Gravity or Preſſure Acting in a Perpendicular upon 
the Screw, which can only move in a Spiral, faſtens and cloſes the Indentations of 
it, inſtead of putting them into Motion: But, if the Firſt entitles it to the Being 
a Mechanical Power, that is, it's Capacity of Moving Upwards and Downwards in 
a Way, which is Caryd out on Purpoſe for it, a Cord drawn up and down thro' 
a Hole made for it's Motion, may be as well calld a Mechanical Power; If the 
Laſt, that is, it's Capacity of ſuſtaining any Weight or Preſſure, after a Poſition ac- 
quird by the Application of Human Force, any Hard or Conſiſtent Body may be 


Term'd a Mechanical Power, which, when any Weight is laid upon it by the Ap- 
plication of Human Force, will ſuſtain it's utmoſt Preſſure, as fully as the Teeth of a 


Screw will do. So that we can ſee nothing more in the Cochlea, than a Center 


of Detention at one End of the Scytala, or Vectis, and the Application of a Human 


Force at the Other, by which the Screw will neceſlarily Riſe, and which therefore 


is all, which we need to conſider in this Power, or according to the Notion of 


Expanſive and Contractive Forces, there will be a Center of Detention or Con- 


tration at the one Extremity of the Vectis „ and an Expanſive Force at the 


Other. js 

C. 39. THE laft Mathanteal Power to be Reſoly'd 15 that of the Cuneus, or Wege 
The Theorem made uſe of to 
unfold this Power is, that the 
Power perpendicularly Apply'd 
to the' Back of the Wedge, 
which ſhall be to the Reſiſt- 
ance to be ſurmounted by the 
Wedge, as the Thicknefs' ß 
the Wedge, to it's Heighth, 
will be of Equal Force with 


ſuch a Power is increas'd, it 
will be Superior to, or an 
Over balance for the Reſiſtance. 9 
For let the Reſiſtance to be 
oyer-comnt by the Wedge, be 
the Firmneſs or Tenaciousneſs 
of the Wood, or any other Body, Whillt i Wedge i is Drove in as far as A, the Falk; 
which the Power deſcribes is B A, and DC is the Space deſcrib'd by the Impediqnent, 
which is vanquiſh't and made to yield to the Force of the Power ; for the ſame Rea- 
ſon alſo, whilſt the whole Length of the Wedge F A, penetrates to E, and deſcribes 
BE, the whole Breadth of it G E, deſcribes IK in the Impediment, and proportionally 


in it's Progreſs, as we take a greater or leſſer Part of the Cuneus, which is Evident 


from the N ature of the Triangle G AH; from hence the FOISSOLDS Theorem is 
ſuppos d to be Manifeſt. 

F. 40. IN Anſwer to which we malt affirm, that F.4 to G H is ſaid, in the Theotent, 
to be as the Reſiſtance to the Power, when the Power and Reliance are in an E- 


Account of the qual Poiſe; whereas, this is prov d, by ſuppoſing the Power to be Superior to the 


Cunens. 


Reſiſtance, which is a Contradiction; for, if the Reſiſtance is Equal to the Power, 


it is altogether Impoſſible, that the Wedge ſhou'd ever Penetrate to 4, or ſo much 


as enter the Impediment, altho the prefent Demonſtration proceeds upon a Sup- 


poſition, that it has enter d the Impediment; if it be ſaid the Wedge may enter the 


Impediment, and after it is fixt in a certain Situation there, we are then to con- 
ſider it in an Equal Poiſe with the Reſiſtance, we muſt ask which way it came into 
that Situation, if by a Power Superior to the Reſiſtance, then the Power and Reſiſt- 
ance are not Equal. If it is farther told us, that the 


ower is 3 to be Aug- 
mented 


"0 


Chap. IV. and the Demonſtrations of Them. 2 

mented ſomething above the foregoing Proportion, to cauſe the Cunens to move 

againſt the Impediment, that can re no Conſideration here, ſince the Forces, in 

the preſent Situation of the Wedge, are ſuppos'd to be Equal, having the Propor- 

tion aſſign'd by the Theorem, and yet this Situation of the are we tay, cou'd 

not be, unleſs the Power was Superior to the Reſiſtance. 

F. 41. MoREOVER, if we admit the Cuneus to be plac'd in the befke we now 4 Second 05: 
ſee it, if P and R repreſent the Power and Reſiſtance P. R:: CD. B A, but P and ” pris 

by Suppoſition are Equal, therefore B 4 and CD are fo es which is Impoſlible 

in the preſent Figure, where the Height of the Triangle is not Equal to the Baſis; 

or which is the ſame to make P=R, they are to be as CD. B A, that is, one Leſs 

than the other; but if the Reſiſtance it ſelf is Greater than the Power, [ don't ſee 

how the Way of the one or the other, will help the Latter. . 
F. 42. ANOTHER Objection againſt this Reaſoning is, that the Proportion of 4 Lind Ob. 

P. R:: CD. BA is not Explain'd, "that is, that the Power is to the Reſiſtance Reci-/*** 

procally, as the Way of the Reſiſtance to that of the Power, for as we have juſt 

now ſaid, if the Power is Leſs than the Reſiſtance, it ſeems Inconceivable, how the 

longer the Way, which the Power is to go, ſhou'd make it Equal in it's Force to a 

greater Reſiſtance, which proceeds thro a leſs Space; The Power and Reſiſtance will 

ſtill be, the one leſs than the other, and not Equal, ſo far as I am able to Imagine. 

If this Proportion is Aﬀerted, becauſe it,is preſum'd to be provd in the other Me- 

chanical Powers, and particularly in the Veckis (for there is Nothing offer'd to ex- 

plain it from the Power it ſelf), we firſt ſay, it is only Prefum'd; and not Prov'd, 

and in the ſecond Place, that if it were Prov'd in the Vectis, Ane there is no 

Analogy bet wirt it and the preſent Power, it wou'd not be Conſequent, that ſuch 

a Reciprocal Proportion obtain d here. 


/ 


F. 43. Ir there is a Similitude betwixt the VeRtis and che Cuncis, the Center 10 A Fourth ob. 


twixt the Power and Reſiſtance deſerves to be fixt, and then the Reciprocal Propor-/ 1 


tion of Diſtance from ſuch a Center, which is fo Intricate a Problem, as will Re- 
quire a more accurate Reaſoning, than is here made uſe of, to ſolve. 


F. 44. BEesIDEs the Three Firſt Powers are thoſe, which conſider the Forces, which A Fifth Oba 


Gravitate againſt them, but in the Preſent, not the Gravitation, but the Reſiſtance 1. 
of a Body is to be overcomn; if therefore, by the ſame Fundamental Maxim of the 
Velocity of the Power being to the Velocity of the Weight, as the Weight to the 
Power, Reſiſtance is alſo to be Explain'd, and the Velocity of the Power is to the 
Velocity of the Reſiſtance, if we may ſo call it, as the Reſiſtance is to the Power, 
The Forces of Gravitation and Reſiſtance are the ſame, which no one has hitherto 
attirm'd, who do's not declare the are of Marble, and it's eie to be Equi- 
valent Terms. 


F. 45. LAsTLx, it is Notorious in Fact, tha Bodies, which are Cleſt by a Wedge, A Sixth Ob. 


by their on Force and Elaſticity, will ſometimes throw it out, when it has Pene-/* , 
_ trated to fome Depth as A, and therefore, tho' the Wedge is Forc'd thither, after it 
has conquer d it's Reſiſtance, and conſequently ſhou'd be in an Æquilibrium with it 
by this Demonſtration, yet is not, but is repulsd by the Elaſtick Power of the Body; 
On the other Hand, where a Force is usd to make the Wedge penetrate into other 
Bodies, as in ſoft or brittle Ones, it ſhall go farther into them by it's own Greater, 
or by the Leſs of the Bodies, which it Penetrates, than in Proportion to what was 
impreſs'd upon it; And laſtly, ſometimes Bodies will Cling to the Wedge with that 
Cloſeneſs, that the Reſiſtance will be Superior to the Power which forcd it in; ſo 
little is there to depend upon fuck Abſtracted Reaſonings, as theſe, to i Onto the 
tull Powers of Nature. 

AN Example of Each of thiele Tos in Bodies we have, of the Firſt, in 
„Metals, of the Second, in Clay, of the Third, in Wood, which eaſily ſeparates, and 

of the Fourth, in That, which has a more than ordinary Toughneſs. 

 $.46. Wr have hitherto conſiderd the Cuncus, as a Mechanical Power, but this, 4 True 4. . 
as the Cochlea, or Screw, ſeems not properly to fall under that Denomination, and _ _ 
conſequently, that, truly ſpeaking, there are ony Three, the Vectis, the Axis in Peri- wedge. 
trochio, and the Trochlea. 2 

For, as the Cochlea or Screw, the Cunens likewiſe depends upon Folie, which 
ire not Mechanical, and cannot' be reduc'd to them, as the Human Force, and the 
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| Perpendicularly to F, or the Dorſum of the Wedge, G, H, and 4, will obtain a greater 


Concerning the Five Mechanical Powers, _ Book 1. 


Force of Reſiſtance in Various Bodies; All therefore that can be ſaid, in Reſpect of 
this Power, ſo far as it can be thought to be Mechanical, is, that if a Force is apply'd 


Effect, the farther they are from F, againſt any . ſo that in this Caſe, F is 


to be conſider'd as the Center of Detention, and 6, H, and 4, as the ſeveral Re- 
movals from that Center, which therefore will act with a Greater Force, as they are 
more Diſtant from it; and in this Property it agrees with the Vectis, which is the 
Standard of all Mechanical Powers; Thus, if F A repreſented a Lever, the farther the 
Power F is from 4, the greater Moment it wou'd have, and if FH, or FG, repre- 
ſented a Vectis of Protruſion, or a Lever Protruding inſtead of Elevating, the more 
Remov'd & and # are from F, their Influences and Forces wou'd be the Greater, as 
the Line FA. on the contrary, wou'd have Little or None, . in this EO a 
Line of Quieſcence, Contraction, or Detention. | 

Tus far the Cuneus may be conſider'd as a Mechanical Power; but Arn it is 
not a Mechanical Power, that Gives an Action to the Cuneus, which is, what we 
Eſteem Eſſential to ſuch a Power; no Gravity, no Mechanical Force, or Action, has 
any Effect in the Wedge, and it's Power is en oving to a Human, Animal, and 


Expanſive Force. 


The Inflected 
5 Syphon ex- 

ä ola 'd from 
the preſent 

Doctrine of 
Mechanicks. 
Dr. Keill's 
Intr. Theor. 15. 

Schol. Lect. 10. 
Rohault. Phyſ. 


Part 1. 
& Annotat. 


The Firſt 06- 
Jeftion againſt 
this Rea/oning. 


» Cap. 10. § 11. 


is to the Velocity of the Water's Deſcent in the Larger, 
and the Orifice AD is to the Orifice AN as the Water 


| lows, that the Velocity of the Aſcending Water 1E, 


Wuar therefore muſt be = PIO d in Reſpe& of this Mechatticel Power is, that 
it is an Expanſive Force, acting in a Center of Detention or Contraction F, which 
Force of Expanſion, the Farther it is from the Center of Contraction, the Kester 
Influence and Power it has, conformable to what Was before ſhewn in the Cochlea, 
or Screw. 

THIS Power, conſequently, has not ſo 88 a Force, as 5 . becauſe, the 

one Acts in the very Center of Contraction, by which it is Enervated and Weaken d, 
and the other at ſome Diſtance from it, by which: it is more Vi igorous and 


We 


in the Inflected Syphon, whoſe Canals, or Arms, are of 
_ Unequal Capacities, the Water ſtands at an Equal __ 5 
Height, becauſe, if the Cylinder of Water AILD Pe- : e NN 
ſcends, there muſt be an Equal Cylinder of Water Aſcend 1, 8 

in the contrary Tube, as MFG NM, but by the 15 Prop. | 
EL 12. Euclid. the Baſes and Altitudes of Equal Cylinders 
are in a Reciprocal Proportion to each Other, that is, as 
FM. AI:: Orifice 4 D. Orifice AN, but FM is to AL 
as the Velocity of the Water's Aſcent in the Leſſer Tube, 


. 


\ 


in the Cylinder ACD to that in F K HG, Becauſe Cylinders 
of Equal Heights are as their Baſes; from whence it fol- 


will be to that of the Deſcending 47, as the Water in 
the Canal ACD to that in FKHG, that is, the Velocitics 
of the Waters in Each will be Reciprocally Proportional 
to their Quantities, and therefore their Moments Equal, 


but their Moments are Contrary, and therefore will pro- = 1 


duce an Equilibrium, or Quieſcence. 
F. 48. Bor in the firſt Place we have no A why the Water Stagnates in 


COK H, which is ſupposd to have no Part or Share in the Preſent Demonſtration, and 
yet CO may be as well preſum'd to riſe to HP, as AI to FA, whereas it is not 
thought neceſſary to prove, that the Water in CO K H will be otherwiſe than in an 


| Xquilibrium, and conſequently there is the ſame Reaſon, Why A ſhou'd not want 
any ſuch Proof; for if it is manifeſt, that CO will not riſe to H an Equal Cylin- 


der, it is as Evident, that A1 will not riſe to F . an Equal Cylinder, or, which is 
the ſame, if the Surface or infinitely ſmall Cylinder C will not riſe in K H, it Is 
as plain, that AD the Baſis of the Cylinder AV or an infinitely ſmall Portion of 
it, will not riſe in FG, ſince AD is ſupposd to move at once, and by one uni- 


form Depreſſion towards II, and will therefore Keep It's Station, as well as FG; 


AS 


F. 47. FROM. the preſcne Doctrine of Mechanicks is alſo Infer the Re aſon 55 


as therefore the true Cauſe, why a Surface C do's not Deſcend, nor KH Aſcend, 


is, that the Parts of Water are in an Equal Balance with one another, and obtain no 
Force or Moment in Relation to each, ſo the ſame Reaſon is Valid with Reſpect to 


the Surface A D, which will not Deſcend, not becauſe FG is, in ſuch a Caſe, to 
Aſcend to LN, bat becauſe the Surface AD has really no Moment or Force, either 


in Reſpect of it's Parts with one another, or of any Subjacent ones, where AD and 
F have their laſt Adjuſtments of their Gravities to the Earth 17 their 9 


Diſtance from it. / 


$. 49. Srcoxb, the Aſcent and Golem of the Water is ſuppos'd to be Equal in 4 Second ob. 
this Demonſtration to the Surface, or ſmall Cylinder, AD, whereas, if one Part or 149 
Portion of AD cou'd be ſupposd to Deſcend, the Cylinders of Reciprocal Heights 
and Baſes wou'd be deſtroy'd, and the Reaſoning upon them, for tho” 4D con'd not 


Deſcend, by this Demonſtration, it wou'd not be from thence Evinc'd, that no Part 


of it cou'd; but the Suppoſition, which keeps one Part of the Cylinder 4D from 
.. Deſcending, unleſs the Whole do's, namely, becauſe one Part or Rortion has not a 


greater Power or Force of Deſcending than another, will keep the Whole from 


Deſcending in Reſpett of the other Surfaces, which are in an Æquilibrium with it, 
and conſequently, if AD do's not Deſcend, it is Manifeſt, that FG will not only 


not Aſcend to MN, but that it will not Aſcend at all; We may here add, that 
ſuppoſing the Velocitics of the Parts in the Cylinders ACD, FXHG were Reciprocal 
to the Quantities of Matter in them, and therefore their Moments Equal, they 
wou'd not yet be Contrary, unleſs F KH was carry'd in an Oppoſite Velocity to 


ACD, whereas it is ſuppos d to have none, but what is Communicated from 4 CD, 


and therefore, Po ACD is moy'd, muſt Tend the ſame Way. 


F. 50. Tarr, let the Canals be never fo Irregular, and let us contrive al the 4 Third ob. 


70 


Imaginable, and moſt Diſagreeing and Different Shapes for them which we can, the Len. 


Water in all the Canals will ſtand at the ſame Height, where it is permitted to do 


it, and yet it will be Impoſſible to reduce ſuch Figures to the Cylinders of Euclid. 
and the Reciprocal Proportions of thoſe that are Equal, upon which this Demonſtra- 
tion depends, and which can be only accounted for from the Equal Moment, 


Which the Parts of Water have amongſt one another; ſo little is there in ſuch 
Find of Reaſonings, which yet carry with them the Appearance of Demonſtrations, 


becauſe certain Propoſitions in the Mathematicks are introduc'd to ſupport them, 


' Which ſtand much better in the Elements, from whence they are taken, than in 


the Philoſophy to which they are often, with too much Haſh, and too little Delibe- 


ration Apply'd. U 


As to Water or any er Fluid's paſſing from a Larger Channel into a Smaller, De. Keil 


0 a Greater Celerity, that proceeds from a known Law in Mechanicks, that, where 
Water flows with a certain Force in a Larger Channel, if that Force is compreſs'd 
into a Narrower Space, it will be increas d; and from which Law Sir J. Newtor: 
argues againſt the Vortices of Des-Cartes, eee to what we have before ſhewn in 


our Principles of” hace: ſophy. 


Int roduct. 
Theorem 15. 
3c ho l, Le&to108 
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5 ow og th heir Diſtance : from. their Center of Detention, 


3 Cemer of the: Greater, the farther. they are Remoy d from it, that the Third, h 4 


= Z "= . Trochlea or Pully, conſiſts of ſeyeral Centers of Detention, by Which wh 80180 of A 
lat Power 18 -weaken' . that the Fourth and Fifth are not pre erly. Mechanical I 


val from it, tha ä 
Lapland. and Powers, but ſo far as. they. are, that the Cochlea or Screw. conſiſts of a Center of - 


M 


' the ſeveral | 
$2 Recount- Detention, 'with a an Ex panſiye. Fe orce at Different Removals Y 
=; Re or Wedge of a Center of Detention or Contraction with an Y 


„ . ing in that Center; We ſhall proceed, more particularly, to [conſider theſe Corbin 1 
ol Detention, with. the Various Diſtances from them, and the Expanſive, and Con- 

5 tractive Forces place d in thoſe. Diſtances, a8 alſo, What will reſult from a Compli- 

cation. 0 of theſe Centers of Detention at Different Diſtances, With the Expanſive or 

[ Contractiye Forces Acting in, or at a Diſtance 11 8 
Ee oo: a SOLON be an Inflexible, ungravitating Line, and capable of being moyd on the 
1 Center C,-if any Weight, or other Force, is ap ly d to A or B, it is manifeſt a Mo- 
- tion will be produc'd round the Point C, WI call the Center of Detention, 


40 er Gane-1t-43--not a, Center of Gravit on Which 
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yy only. one C aſe, of the Center of Detention; but 4 Center, by. h the Forces de- 
pending at 4 or B, arc kept and detain d from Receding from it, ang which, if the 

Forces at A and B, computing their Diſtances, arc Equal, will be, what is Cc: 
Center of Gravity. WC 


Caf. 1. I. IF therefore any Point, or little Body, as a Minute Globe of Similar and 
Homogeneous Matter, which has a certain Force of Gravitation, be plac'd in the 
Center C, it will be hinderd from Deſcending, and will remain Quieſcent in the 
Doint of Detention; Let the ſame Gravitating Point, or Force, be remoy'd one Point 
or Line towards 4 or B, ſuppoſing to G or H, it will then Deſcend, but ſince it 


cannot Recede from the Center of Detention C, it will deſcribe the Arch of a Circle | 
3 round it, which Arch will be Greater or Leſs, according to the Force of Gravitation; 
ö thus, if it has the Force of C7, it will Deſcend from & to V if of CK, or double 
tte Force of the Former, ſince it cannot Deſcend to K, it will ſpend the inder 
. of it's Force 7X, above that of C7, in Riſing towards E, and Deſcending. from thence: . 
EE. to, 7, and 'then Riſing towards G, till it's Force IK is conſum'd in Reciprocal Oſei 
27 ci ations. | e „%%%; & e 
8 Ir the Gravitating, Force is CL, or Triple of the Former, or CA, Which is Qua» 
druple of it, the O cillafions wall riſe higher towards H and G, and ij 'thisHraviraring 
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rom à Center of Detention. 


; | | 1 
Chap. V . ; Acting J 


Force is ſtill increas d to a Centuple or Millecuple Proportion of the Former, the 
Oſcillations will be chang d into entire Revolutions, which will not Ceaſe about 
the Center of Detention, till the whole Gravitating Force is Conſum'd and Ex- 


hauſted, and if ſuch Gravitating Force is Permanent and Conſtant, the Revolutions 
will be Uninterrupted and Continual, from whence it is Evident, that there is no- 
thins more Requiſite to ſuch Revolutions, than tlie Gravitating Force only, without 
any Projectile one, That is, than an Expanſive, which the Gravitating here Repreſents, 
and a Contractive, which Exerts it (elf in the Center of Detention ; or Vice Vers. 
Caf. 2. Ir now the Gravitating Point, or Little Body, of Similar Matic, ſhou'd be 
0 from the Center of Betention, Two, Three, Four, or a Hundred, or a 
Thouſand, or a Million of Points, or ſmall Lines, from the Center of Detention, all 


Things wou d happen as before, in Reſpect of the Oſcillations or Revolutions of it, 


excepting that the Force of it wou d be increas d, the farther it retir d from ſuch a 
Center, in which it's Force was entirely Hinder d and perfectly Quieſcent; For, if 
the ſame Gravitating Force, which in the Center of Detention is Quieſcent, is ap- 
ply d to one Diſtance from it, it is Reaſonable to think, that it will have one Effect 
more than it had before, which was none, that, at Two Diſtances, it will have a double 
Effect, and ſo on; that is, any certain Gravitating Force will be increas'd in it's 


Energy or Expanſive, in Proportion, as it departs from the Center of Detention or 


Contraction, Which prohibits any Effect of it; and we may the more eaſily acquieſce 
in this Reaſoning, becauſe it is confirm'd by Experience, and by the Preſent Mecha- 
nicks, for if the ſame Force of Gravitation is Greater at A, than it is at B; in Pro- 
portion to their Diſtances from the Center of Detention, it will neceſſarily follow, 
that the ſame Gravitating Force at the Diſtance 4 C, will be Equal to that at the 


Diſtance CF, or BC, ſuppoſing the Sum of the ſame Gravitating Forces at B, to that 
| of 4, is as the Diſtance of 4 from the Center of Detention C to that of the Dis 


ſtance of F or B from the ſame Center. 

Caf. 3. IF now an Expanſive Force, which is impreſed, for hitherto we have only 
conſider d the Gravitating or Contractive, is ſupposd to Act in the ſame Point C; 
which is a Center of Detention, as if we ſtrike with a Violent Force upon it, it's 
Effect will be Greater than that of a Gravitating, and may ſpread and diffuſe it's 

Action towards H and E, ſince it's Progreſs is ſtopt in C, by it's being ſupposd a 
Center of Detention, tho' without any actual Motion of the Line AB; Let the 
Force of Percuſſion be ſtill increas d in the Point of Detention C, and the Action 
will be the Greater, which is communicated along the Lines CF, CB, but yet with- 
| out any Motion of them. 

Lr now the Force of Percuſſion or Expanſion exert it ſelf, one Remove from 
the Center of Detention, in C or H. upon the Gravitating Point, and it will give an 
Additional Force to it, and aſſiſt to the producing Greater Oſcillations, or Entire 


Revolutions, and let the Force of Percuſſion be ſtill Increas'd, and the Effect will 


be till the Greater; For the Contractive Force or the Gravitating, in Reſpect of C 


the Center of Detention, is an Expanſive one, by which it Endeavours to retire 


from the faid Center, and conſequently, the Force of Percuſſion acts, in this Caſe, 
in Conjunction with it, being likewiſe an Expanſive one Impreſs d, and therefore 
promotes and advances the ſame Effect, and is the Projectile of this Philoſophy, _ 
Caſ. 4. IF the ſame Expanſive Force impreſsd, or Force of Percuſſion is remoy'd, 

Two, Three, Four, or a Hundred, or a Thouſand, or a Million of Points, Lines, or 
Diſtances from the Center of Detention C, it will be in Proportion augmented, and 
for the ſame Reaſon, as the Gravitating or Contractive, which in the preſent Cir- 
cumſtance has the Nature of an Expanſive. We here call the Force of Percuſſion an 
Expanſive Impreſs d, to diſtinguiſn it from the Intrinſick Expanſive, which we ſhall 
afterwards Conſider, for of the Two Intrinſick Forces of Matter, the Contractive or 
| Gravitating is here only alledg d. : 

FROM what foregoes it is Evident, that the Forces, or Moments, or Powers of 
Bodies, which have a Contractive or Gravitating Force, and one of Percuſſion, and 
| which Act from a Center of Detention are Greater, the Greater that Gravitating 
Force is, the Greater the Sum or Quantity of it is, the farther it is removd from 
the Center of Detention, and the Greater the Expanſive Force which is Impreſo d, 
and the farther it's Diſtance is from the ſame Center. If therefore, M, m arc made 
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32 Of the Expanſive and Cuntractive Forces, Bock I. 
to repreſent the Moments of ſuch Bodies acting upon a Center of Detention ; G e 
the Contractive or Gravitating Forces; A, B the Sums or Quantities of them; R, r 


the Diſtances or Removals from the Center; and P, p the Percuſſions or 18 8 
Forces Impreſs d; the following Theorems will be certain. 


Theorem the g. 2. THEOREM the Firſt is, That the Moments of Bodies, which have a Force of 


Firſt of ths Contraction or Gravitation, and Percuſſion, and which Act from a Center of De- 


Arine, and 
175 See und tention, are in a Direct Reaſon of the Forces of Gravitation or Contraction, of the 


That the Mo- Quantities or Sums of thoſe Forces, of the Forces of Percuſſion, and of the Diſtances 


ment of Bodies, MH ARTS 4 C©-if 


which have a - 
enter of Detention, 2 5 33 00 

ch page Hom the. © . 1 0 

ration or | | | | 

Gravitation ene it Enſues. ; 

and Percuſſion, 


and which Ad of CPR be P 


R 
from a Center Cbrol. 1. If A B, —= =* — Xx —, Or M. m:: CPR. cpr, or, if the 
F Detention, n . 17 


are in a Dire? Quantities of the Gravitating or Contractive Forces are Equal, the Moments of ſuch 


R the 
0 e Bodies will be as the Forces, the P ercuſſions, and the Diſtances OT e from 


viration or the Center of Detention. 
Contrattion, 


. M_ APR 5 5 3 . 
3 5 cum I, ls C= 6. > OH if the Gravitating or Contractive Forces are 


of tho'e Forces, 


of the Forces Equal, the Moments of ſuch Bodies will be as the Sums or Quantities of the Forces, 
2 — the Percuſſions, and the Diſtances or Remoyals from the Center. 
th Cm of Corel. 3. Ir P. == = 755 — 
Detent ion. | 
— thets Bodies will be as 3 Gravitating or Contractive Forces, the . of f them, and 
their Removals from the Center. 
Corol. 4. If Rr, „ wy 
oral. 4. IT BST, = = = 
Moments of the preſent Bodies, will be as the Gravitating or Contractive Forces, 
| the Sums or Quantities of them, and the Percuſſions. 


„or, if the Percuſſions are Equal, the Monts of 


, Or, if the Diſtances from the Cs arc Equal, the 


AM R I EE Lg , 
Corol. 5. Iy A, and C=c, > 7 Ob, if the Gravitating or ContraQtive 


- Forces are Equal, and the Sums or Quantities of them, the Moments of theſe Bodies 
will be as the Percuſſions, and their Removals from the Center. 


„ 
Corol. 6. IT A= B, and P= =p, — = St, if the Quantities or Suns of the 


Gravitating or Contractive Forces, and the Percuffions are Equal, the Moments of 
ſuch Bodies will be as the Gravitating Forces, and their Removals from the 
Center; and if C. c:: R., M. m:: R, ſee Coral. 8. 


„ 
Corel. 7. If 4 , and ASB , if the Sums or Quantities of the 


Forces, and the Removals from the Center arc Equal, the Moments of the Bodics 
will be as the Gravitating or Contradtive Forces, and the Percuſſions. 


M - AR 
Coro 8. Ir Gre. and 2 2 — = 2 =, or, if the Gravitating or Contractivc 


Forces, and the Percuſſions are Equal, the Moments of The Bodies will be as the Sums 
of thoſe Forces, and their Removal from the Center, which is the Caſe of the Vectis, 
and of the Mechanical Powers, ſo far as they are Reducible to it, and which from 
what has been faid are but illy Explain d, and Accounted for, by an Abſtracted Rea- 
ſoning, and without the Real Forces here aſſerted. And if 4 and B, as in Corol. 6. 
are Equal, and the Forces of Gravity are increasd in Proportion to their Diſtance 


; | of M1 R * op * | 
from the Center of Detention, — = , or the Gravitating Forces will be as thc 
. | aber 


Squares of the Diſtances from the Center of Detention, and therefore, ſince they 
they have the Nature of an Expanſive from it, their Forces towards that Center will 


be e as the N of the ſaid Diſtances, which is a Celebrated 3 55 
ſition 


” 
Ch ap. 5 Acting from 4 center of Detention. 


# 


ſition in the preſent Phyſical Aſtronomy, and which is aftirm'd to be the Law, oF: 


which the Planets Gravitate towards the Sun. 


A AP „ | 
Crol. 9, Ir C=5, and X=r7, = „ if the Gravitating or Contractive 


Forces, and their Removals fromi the Center are Equal, the Moments of the Bodies 
will be as the Sums or Quantities of thoſe Forces, and as the Percuſſions. 


1 | FE AC 
Corol. 10. IF P=p, and Rx, r, if the Percuſſions and the Removals 


from the Center are Equal, the Moments of the Bodies will be as the Gravitating 
or Contractive Forces, and the Sums or Quantities of them. 


Mx 8 
en 118 ee and P= fro =» On if the Gravitating or Con- 


tractive Forces, the Sums or Quantities of them, and the Percuſſions are Equal, the 
Moments of the Bodies will be as the Diſtances or Removals from the Center, 


2 þ#- 15 
Cbrol. 1 2. If A= B, C c, and R , „ Of, if the Gravitating or Con- 


tractive Forces, the Sums or Quantities of them, and their Removals from the Cen- 
rer are Equal, the Moments of the Bodies will be as the Percuſſions. 


Gorol. 1 3. Ix C=c, P=p, and Rr, = = 5 or, if the Gravitating or Con- 
tractive Forces, the Percuſſions, and the Removals from the Center are Equal, the 


Moments of the Bodies will be as the Sums or Quantities of thoſe Forces. 
EC 


Corol. 14. IF AZB, Pp, and Rr, — = —, or, if the Sums or Quantities of 


| mn c 
the Gravitating or Contractive Forces, the Percuſſions, and the Removals from the 
Center are Equal, the Moments of the Bodics will be as the Gravitating or Con- 


tractive Forces. 
Corol. 15. IT M=m, ACPRE Bepr, and A.B::cpr.CPR, or, if the Moments 


of the Bodies are Equal, the Sum or Quantity of the Gravitating or Contractive 


Forces will be in a Reciprocal Proportion of thoſe Eo rs of the Percuſſions, and 
the Remoyals from the Center. 

Corol. 16. Ir M=m, ACPR=Bept, and C.c::Bpr. APR, or, if the Moments 
of the Bodies are Equal, the Contractive or Gravitating Forces will be in a Reci- 
ptocal Proportion of the Sums or Quantities of ſuch Forces, of the Percuſſions, and 
Removals from the Center. 

Corol. 17. IF A = m, ACPREBepr, and Ppii Fer: ACR, or, if the Moments 
are Equal, the percuſſions will be in a Reciprocal Proportion of the Gravitating or 
Contractive Forces, of the Quantities or Sums of them, and of Wen Removals from 
the Center. 

Corol. 18, Ir m, ACPR=Bepr, and R. : Rep. ACP, or, - the Moments 
are Equal, the Diſtances or Removals from the Center arc in a Reciprocal Pro- 
portion of the Gravitating or Contractive Forces, the Sums of them, and the Per- 
cuſſions. To: 

Corol. 19. Is a =, that is, ACPRE Bepr; AC. Be: r. PA, and A P. Bp: er. C R, 
„ C2 | 

Corol. 20. Ir Mr m, and A = B, CPREcpr, and C. c:: pr. PR, or P. p:: c. CR. 
or R.r::cp.CP; That is, if the Moments are Equal, and the Sums of the Gravi- 
tating or Contractive Forces are ſo too; The Forces will be in a Reciprocal Propor- 
tion 51 their Removals from the Center, and of the Percuſſions; The Percuſſions, in 
a Reciprocal one of the Forces, and of their Removals from the Center; and the Re- 
movals from the Center, in a Reciprocal one of the Percuſſions, and of the Forces. 

Corol. 21. If MA m, and C c, . and A. B:: r. PN, and P. p:: Br. AR, 
and R.r::Bp.AP. 

Corel, 22, IF M= m, and & =7, ACP=Bep, ind 1 B::cp.CP, and C. c:: Bp. AP, 


and P : *Bc. 1 | 
Corol. 23. IB M=m, A= B, FRY PR=pr, and P.p::7.R, or, if'the Moments 


are Equal, the Sums of the Contractive Forces, and the Forces, the Percuſſions will 


be in a Reciprocal Proportion of their Piſtances from the Center. 8 
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R Of the Expanſioe and Contradtive Forces, Book I 


| Carol. 24. I ACSI mM, AZ B, P =p, CR „, ͤ and Ec *. N, Ot, * the Mo- 

ments are Equal, the Sums of the Contractive Forces, and the Percuſſions, the HY 

will be in a Reciprocal Proportion of their Diſtances from the Center. ; 

Thvs a Globe of pure Lead, Iron, Wood, or Wool, without any Pores or Va- 

cuities, will be Equal in it's Moment and Weight to a Globe of Gold of the ſame 
Diameter, without any Pores or Vacuities, if ſo much, as the Gold is Heavier, 

by fo much farther the Globe of Lead, Iron, Wood, or Wool, be Remoy'd from 

Sir Il. Newt. the Center of Detention ; Thus alſo the Planets, the Nearer they are to the Sun, 
e 5 the Denſer they arc, and the Farther they are Remoy'd from it, the Rarer; Fupiter 
Part 3. Edit. a. is Denſer than Saturn, the Earth than Jupiter, the Moon than the Earth, and Mercury 
Corol. 3. & 4. than Either; but this Denſity ſuppoſes all Matter to have the ſame Gravitating Force, 
and only the Parts of it to be more Conſtipated, whereas the preſent Corollary ſappoſes 
the Gravitating Forces to be Different, and that the Matter of Jupiter is intrinſically 
Heavier than that of Saturn, that of the Earth than that of Jupiter, and that of 
Mercury than that of the Earth, or the Moon, by which, according to this Corollary, 
their Moments will be Equal, and the Aquilibrium. of me Planetary Syſtem will be 

preſerv'd. 

Corol. 25. If Mw, AZ B R=7, CF Zh and C.c: S, if the Moments 
are Equal, the Sums of the Forces, and the Diſtances from the Center, the Forces 


will be in a Reciprocal Proportion of the Percuſſions. 


Corel, 26. IF Mr m, C=c, and Pp, AR Ir, and „ or, if the Mo- 


ments are Equal, the Forces, and the Percuſſions, the Sums or Quantities of the 
Forces will be in a Reciprocal Proportion of the Diſtances or Removals from the 
Center, which is the Caſe of the Vectis, when the Weights arc in an Equal Balance, 
that is, 1 J. of Lead at 5 Removes from the Center, will be Equal to 5/ at 1 
Remove from it; And if we take in the Intrinſick Forces Themſelves, that is, if 
M=m, P=p, ACR will be = Ber, according to which it is not unpoſſible, but it 


may have pleasd Almighty God to adjuſt the Situations and Poſitions of the Hea- 
venly Bodies, ſo that the Intrinſick, Innate, and Different Gravities of Mercury, Ferns, 


the Earth, of Mars, Fupiter, and Saturn into their Diſtances and Bulks, ſhou'd be Equal, 
by which there Ve be a perfect Balance amongit them, and if the leaſt Increas d 
on the one Hand, or the other, there wou'd be a Preponderancy, and conſequently, 
a Revolution; but of this we ſhall ſay more at the End of theſe Corollaries. 

Crol. 27, Ir A= m, C=c, and Rr, AP=Bp, and A. B: : p. P, or, if the Mo- 
ments are Equal, the Contractive Forces, and the Removals from the Center, the 
Sums of the Forces will be in a Reciprocal Proportion of the Percuſſions. 

ral, 28. I m, PS, Rr, Act Be, and 4.3: :. C, or, if the Moments 
are Equal, the Percuſſions, and the Removals from the Center, the Sums or Quan- 
tities of the Forces will be Reciprocally as the Forces; thus, if Gold is 19 Times 
Hcavier than Water, 19 Parts of Water will be Equal, in their Moment, to 1 of 
ſuppoſing no Pores or Vacuities in them; and thus, if the Planets revolvd at 
5 Diſtances from the Sun, and their Moments were Equal, their Gravitating 
Forces wou'd be Reciprocally, as their Quantities or Sums. | 


LE - 


The Laws of F. 3. I have hitherto conſider'd the Laws of Percuſſion, in Conjunction with the 
Percuſfan = Force of Gravitation, in Obedience to the Preſent Philoſophy, which unites a Pro- 


therto conſi- 


4e in Cen- jectile with it, which indeed it found neceſſary to do, becauſe, it was by Means of 
junttion with the Projectile, that the Gravitating Force was ſuſtain'd from falling to the Center, 


heG 
be , oe, and by the Gravitating Force, that the Projectile was detain'd from flying off in a 


dience to the Tangent; The Projectile therefore ſeems to have been a mere Invention only, to 


eh which keep. the Gravitating Forces in Action, which otherwiſe wou'd have immediately 
Joins a Gravi- Tumbled to the: Center, and to {ſupport the whole Syſtem, which wou'd have been 


dating with a Ruin'd at once, rather than any Force, which is Obſervable in Nature, or has its 


Bile. 
Project: Foundation in the Exiſtence of Things. 


The Revoluri- F. 4. ON the Contrary, in the Way, which we go, of Conſidering Bodies, Acting 
mY 80 with a Force of Gravitation, round a Center of Detention, we have no Occaſion 
tor ſuch Projectile Forces, or of any Percuſſions, which, as we have ſhewn, only 


by a Gravita- 
ring Forcewith- Tend to promote and increaſe the Effet of Gravitation, and which we ſhall there- 


e menow Diſmiſs, nor do we make uſe of any other Forces, than what, on all 
Hands, 
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Chap. V. - Adting from à Center of Detention, 


Hands, arc acknowledg'd, and are apparent in every Common Vectis or Pendulum, e which, 
all that we require is, that, if there are Gravitating Forces, which are Capable of de- e e 


ſcribing Oſcillations round a Center of Detention, there may be ſuch a Proportion of them Quieſ- 
thoſe Forces in themſelves, and by their Removal from the Center of Detention, which“ 


ſhall carry the Body round in Entire Revolutions; The Tendency of all Bodies to the 
Earth hinders this in the Vectis, and in Pendulums; But let us now ſuppoſe a Body, 


Which has a Contractive or Gravitating Force in it ſelf and which it wou'd exert if it 


approach d near to other Bodies, Plac'd at an Immenſe Diſtance from all Material Be- 


ings whatſoever; It coud not Deſcend, nor cou'd it Aſcend, nor Move one Way or 
Another, becauſe there is nothing to determine it to any Side or Part of Space, and 
it woud remain perfectly Quieſcent in the vaſt Expanſe, Immoveable in it ſelf, and 
obey the Power of it's own Contractive and Reſiſting Force to Motion; If any Pro- 
jectile Force ſhou'd be Communicated to it, the Effect wou'd be, that it wou'd Roll 
on in Space that Way, to which the Projectile Force determin'd it, and when that Im- 
preſsd Force was ſpent, wou'd be again Quieſcent; which wou'd be the Caſe of the 
Earth and Planets, Acted by a Temporary, Finite, and a Projectile Force, and as for 


an Infinite one, we ſhall afterwards ſhew there is no ſuch Affirmd, when we come 


to Inquire into the Phyſical Aſtronomy. 


wk 
Ver let this Contractive, Quieſcent, and Gravitating Force be plac'd at the End 


of an Inflexible Line or Balance, namely, at A in the preceding Figure, and another 


Equal to it at B, at Different Diſtances from the Center of Detention C, the Firſt 


>» 


wou'd Preponderate the Laſt, and deſcend to D, whilſt the other ris' to E, upon the 
yery Account that they have Moments and Forces at Different Diſtances from the 
fame Center, and ſince there is no Tendency to the Earth, or any other Body to 
hinder this Motion, it wou'd continue for Ever in a Conſtant Revolution, Fot D 
has the ſame Preponderancy to E, in this Situation, as 4 had to B, in the Former, 
having the ſame Relation to the Point or Center of Detention C, as before. 

IF therefore now the Force at B and E is taken off, 4 and D will ſtill have a 


Greater Force of Revolving round the ſame Center, there being nothing to prohibit or 
retard it's Motion, either from B or E, or from the Earth, or any other Body, it be- 


ing only conſider d with Relation to it's Center of Detention, from which by it's 


own proper Gravitating Force it wou'd Recede, but is confin'd to it, by the imagin'd. 


and inflexible Line 4 C; It muſt be farther obſerv'd, that as the Forces at 4 and B, 
are the ſame in reſpect to their Center of Detention, whether they act from A or B, 
or from P and 2, in a Common Balance, where the Force acts Perpendicularly to 
the Earth, that is, at the ſame Diſtances from that Center, ſo is it in Reſpect of the 
Celeſtial one, for the Forces will be the ſame in every Part of the ſeveral Orbits, 
where they arc Equidiſtant from it. 


„ repreſent Mercury, N, Venus, and B, ho Earth, Ol one Side of the Why the Planttt 


ve the 


Balance, R, Mars, O, Fupiter, and 4, Saturn, on the other, and let C, the Center of 
Detention, repreſent the Sum. 

Ir is Manifeſt, if theſe Planets are with their Diſtances 8 the 355 and their 
Innate Forces in an Aquilibrium, at 4, O, R, H, M. B, they will be ſo in every other 
the ſame Diſtance from C, and therefore wou'd be Quieſcent, but ſince they are not 
Quieſcent, the Planets at 4, O, and R, that is, Saturn, Jupiter, and Mars, do Prepon- 


derate thoſe at x, M and , namely, the Earth with it's Moon, Venus and Mercury, 


and by Conſequence, all of them revolve the ſame Way, from Weſt to Eaſt, that 
is, from 4 to. D, and from B to E, a Phænomenon, which has not been yet ſolyd, 
no more than that of their Revolutions. 

Taar Revolutions ſhou'd be perform'd, and that they ſhou'd be perform d the 
ſame Way, is Manifeſt from this Doctrine, as alſo that a Revolution may be perform d 
by one Gravitating Body only about a Center of Detention, as that of the - Moon 


about the Earth, — therefore is a Conviction of the Truth of ſuch a Doctrine, 


that We find it ſo in Fact, and of the Comprehenſiveneſs of it, that it ſolves thoſe 
Phenomenons, an Account of which has been hitherto ſo much Deſpair'd of, that it 
nas ſcarcely been Attempted, and which yet we ſhall now Propoſe another Way. 


, compenſated by an Equal Action, Gravitation, or Preſſure of B towards 4, 4 and 
# will remain Quieſcent, their Mutual and Equal Moments being ſupported and 
balance't 
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Another Way 


F. 6. ls 4 Prefles, Acts, or Gravitates towards B, with a Force or Moment, which 7 v 
the Revolution: 


of the Planets 
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' balance't by each other; But; if 4 As or Preſſes with a Greater Force or Moment 


2 the Orbits 
of the Planets 
are Elliptical, 


Greg 


Of the Eapanſive and Contradtive Forces, Book I. 


towards B, than B towards A, the Exceſs of the one Force above the other, will 


cauſe a Conatus; or endeavour in A to approach towards B, which ſince it cannot 
be Fffected in the Direct Line A B, which is ſuppos d Inflexible, it will (as all other 


Actions of Bodies vent themſelves that Way, where there is the leaſt Reſiſtance 
to them) Exert it felf Side-ways, for Inſtance, towards D, whilſt B recedes to E, 
ſo as to preſerve the ſame Diſtance from C, which Action ſtill Continuing the Effect 


will be Continu'd, and Revolutions Perform'd by it; And if Bis taken away, 4 


Preſſing or Acting towards C, and not finding a Paſlage for its Action, will Exert it 
ſelf Side-ways to P, and by that Means revolve round the Center, which it Endea- 
vours to approach. | 

TuIs cannot obtain in Bodics which Gravitate to the Earth, fo as, being ſtopt at 
the Surface, they ſhou'd revolve tound it, by an Exertion of their Action Side-ways, 
becauſe they have not an Exceſs of Gravity above other Bodies, but are nearly in an 
Equal Balance with them, and therefore muſt be Quieſcent, however, that there is 
ſome Action Side-ways upon their being ſtopt at the Surface, is Evident from almoſt 
all Bodies dropt Perpendicularly to it, which, more or leſs, are thrown, trom the Place 


Where they fall, into a Lateral Direction. 


As alſo the Surface of the Earth it ſelf (and the ſame may be ſaid of the other 
Planets) recedes Laterally by this Side-Action or Preflure, where the Direct cannot 
obtain, and by that Means it and all the Planets are Revoly'd about their Axes the 
ſame Way, and upon the ſame Principles, as their ſeveral Gyrations in their Orbits 
are Perform'd, which is another Phenomenon, not in the wa Explain d, by the Phy- 


tical, or any other Aſtronomy. _ 
F. 7. FRo hence likewiſe it is Manifeſt, That Fc Orbits of the Planets will DE. 


Elliptical, and that they are deſcrib'd in the Periheliums with a Greater, and in the 
Apheliums with a Leſs Velocity; For the Force or Gravitation at A, ſtill Prefling 
more and more towards C, ſuppoſing the Line AC not to be wholly Inflexible, be- 
comes continually ſhorter, till the Planet arrives at the Perihelium B, where it ob- 
tains it's utmoſt Preſſure and Approach towards C, and from thence is again 
Weaken'd and Diminiſh't to it's Return in 4, and conſequently, where the Force is 
Stronger, it will be carry'd with a more Intenſe, and where Diminiſh t and Weaker 
with a more Remiſs and Languid Velocity. 

Tnus, if inſtead of the Inflexible Line, we ſubſtitute an Expanſive or r Repulſive 
Force in the Sun, which may be as juſtly allow'd, from the Planets not falling Di- 
realy to it by their proper Gravitation, as that there is a Gravitating Force in Bodies 
to each other, tho' at ſeveral Thouſand Miles Diſtance, and from the very Nature of 
that Body, which Exerts it ſelf in an Expanſive Force of Light and Heat, the Re- 
pulſive or Expanſive Force from C, falling directly upon 4, prohibits any nearer Ap- 
proach to it, which therefore Preſſing towards D, and mecting with an Obliquity of 
the Expanſive Force from C, and which 1s thereby weaken'd, it Approaches nearer 
to the Center, till at Length, by it's utmoſt Efforts, it arrives at B, the Neareſt it 
can to C, but there being a Direct Action from C, the Contractive or Gravitating 
removes to a Weaker, and more Oblique of the Expanſive E, and ſo Revolves 
to 4. The Center of this Expanſive Force is the Center of Detention, by the En- 
deavours of the Gravitating to Approach to it. 

HE who will Impartially weigh, and conſider what I have writ, and compare 
it with Kepler's Phyſical Account of theſe Matters, will perhaps find the Principles, 


Aſtron, Lib. 1. I have proposd, are more Rational, and leſs Romantick than his, who yet was the 
Prop. 66.67, firſt Author of this Doctrine, into which we now Examine, nay, I may farther 


add, are juſtify'd by Nature, and by Fact, and a fair and ſincere Reaſoning upon 
them. 

Bur if what I have offerd may be more liable to > Exception, upon the Expanſi Ve 
Force introduc'd in this Account, to ſupply the Place of a Vectis or Inflexible Line, 
it will come to the ſame, If we ſuppoſe a Force of Attraction in the Sun, or in 
the Center of Detention in a Vectis, and a Centrifugal one in 4, by Endeavouring 
to depart from that Center, by it's Proper Force of Contraction and Gravitation, 
which Terms, perhaps, will be more Eaſily admitted, according to the preſent Cur- 


rent Opinions in W tho, in TONS and Ys they are not t Duferont oy 
what 


4 


Chap. V. 1 Acting from 4 Center of Detention, _ my 


what I have mention d. Having therefore given an Account, as far as we cou'd in 
ſo ſhort a Compaſs, of the Cauſes of the Revolutions of the Planets, under the 
Direction and Providence of God, who Eſtabliſhes his own Laws, by which all Na- 
ture ſhall Move and be Aqted, We now Return to our Proportions of theſe Forces. 
F. 8. Tax Proportions of theſe Forces are, what we are next to Determine, in the Acemputation 
Computing of which we conſider C to be a Center of Detention, and the Moments of => kong 
ACR 


ici AE F 2 Forces 
- of the Planets to be 5 and to be m, and therefore ACR Ber. See gf 78 


„ | this Doctrine. 
Corol. 8. 24. 26. preced. Theorem. ES. 4k | | 
Tuns, ſuppoſe the Diſtances of Mercury, Yenns, the Earth, Mars, Fupiter, and Sa- 
zurn, from the Sun to be, as 4. 7. 10. 15. 52. 95. and their Diameters to be, as 3. 5. 
8. 3. 52. 44. Which yet are Uncertain, Different Aſtronomers giving very Different 
Calculations of them, Mercury in it's Balance wou'd be Equal to Venus, if the Bulk 
of Mercury = 3x 3* 3 27 A, x4 = A the Diſtance, x 1 C the Gravitating or 
Contractive Force, that is, if AC RR 108 is Equal to 5x 5x5 =125=B the 
Bulk of Venus, x 7 r the Diſtance, * 42S =* the Force, that is, if Fer= $75 x 428, | 
or, if the Contractive or Gravitating Force of Mercury is to that of Venus, as 1 to 3, 
or thereabout; But Venus is near Twice the Diſtance from the Sun, that Mercury is, 
and ſince the proper Forces are Increas d, the farther they are Remoy'd from the 
Center of Detention, we muſt take half of the Force in Venus for it's proper Con- 
tractive one, and therefore the Real Contractive Force in Mercur), to that in Venus, 
will be as 16 to 1: And when we conſider the near Approach, which Mercury makes 
to the Sun, we need not wonder, that it's Conſtitution has ſo great a Proportion of 
the Phlegmatick and Contractive in it, ſince otherwiſe, in all Likelihood, it wou'd 
be Diſſipated into Fumes and Vapours ; But theſe Diſtances muſt be Alter'd, if what 
follows, F. 9. is True. e © AE 5 1 
By the fame Way of Reaſoning, the Moment of the Earth = to that of Mercury, 
will be, ſuppoſing z= to the Contractive or Gravitating Force of the Earib, 51202= 
108, and the Contractive Force at the Earth's Diſtance from the Sw = =p% =—;, 
or thereabout ; therefore, ſince the Diſtance of the Earth from the Sun, is to that of 
Mercury from the Sun, as 10 to 4, or as 24, or, ſuppoſing, 3 to 1, the proper Con- 
tractive Force of the Earth, in Compariſon with that of Mercury, will be + of +, 
43 Or 477, Of the Contractive Force of Mercury will be 153 Times Greater than that 
= of the Earth's. „ | 
Thus alſo Marss Moment will be = 4052 =108 the Moment of Mercury, and 
Er 125 =-+, or thereabout, but the Diſtance of Mars from the Sun is to that of 
Mercury from the Fun, as 15 or 16 to 4, or as 4 to 1, the proper Contractive or 
Gravitating Force, therefore, of Mars in Compariſon with that of Mercur), will be 
+ of 2, or ag, or the Contractive Force of Mercury will be 16 Times Greater than 
that of Mars. | Os 
LIKEWISE the Moment of Jupiter will be 27311616 = 108, the Moment of 
Mercury, and æ = 553433778, or 55 157, or thereabout; But Fupiter's Diſtance from the 
Sun is to that of Mercury from it, as 52 to 4, or 13 to 1, therefore 5 of As- 
is Equal to the proper Gravitating or Contractive Force of Jupiter in Compariſon 
with that of Mercuny, or the Contractive Force of Mercury is to that of Fupiter, as 
3 . 1 he | 
LasTLY, The Moment of Saturn is Equal to 8292680 = 108 the Moment of 
Mercury, or 2 re rns, Or thereabout ; Bur the Diſtance of Saturn from 
the Sum is to that of Mercury from it, as 95 to 4, or, as 24 to 1 nearly, therefore 
the proper Force of Gravitation or Contraction of Saturn will be, in it's Compariſon 
with that of Mercury, Ir of hrs; or the Contraftive or Gravitating Force of 
Mercury will be to that of Saturn, as 2090224 to 1. And the fame Kind of Calcu- Sir If. Newt. 
lation may be Extended to the Aoon, and the Secondary Planets; which Calculus of the 3 Fs 
Forces of the Planets, I dare Affirm and can Prove, requires no more Precarious Things Cool. Edit; 
than what are Demanded by Sir J. Newton in his Determining the Denſities of Them. . & 2. 


H. 9. Ir therefore Mercury by it's Force, according to the Method we have before Concerning the 
Explain'd, is capable of Revolving round the Sun, all the Planets at their ſeveral Teledat 


, | i 5 Times, and 
Diſtances, and whoſe Moments arc ſupposd Equal to that of Mercury, will admit of ;he Difarcer 
| Revo- 


1 


Rohault. Phyſ. c 


vom. 4. Lib. 3. by Obſervation. ; 
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ef oy: Planets, Revolutions at thoſe Diſtances ; Mercury Performs it's Period in about 3 Months, Ve- 
Wwe 
wi e e nus in 75, or 8 Months, the Earth in 12, Mars in 24, Jupiter in 144, and Saturn 


LR from in 360. Conſequently, If the Moments of the Planets arc Equal, as there is all the 
the Fermer. Reaſon in the World to think they are, in their Revolutions about the Sun, becauſe 
© there can be no Imaginable Account given, why, if Mercur), for Inſtance, revolves 

round it, by a certain Moment made up of it's particular Force, the Quantity of that 


bs Force, and the Diſtance, Venus ſhou'd not do it by an Equal Moment, made up of 


it's particular Force, the Quantity of that Force, and it's Diſtance; ſince, whatever 
the Action is betwixt theſe Bodies and the Sun, the Relative Moment, which they 
have to cach other, muſt be the ſame, unleſs we ſuppoſe the Sun, or theſe Bodies, 


can Exert themſelves Differently, all Circumſtances continuing the ſame, or alike 


and in the fame Manner, when the Circumſtances of em, as thoſe of the Moments of 
Force, Quantity, and Diſtance, are alter d; which is as much as to athrm, that the Sun 

can Burn up the Farth, at the Diſtance of Mercury, and yet be no Hotter than it is with 

us, at the ſame Diſtance. If then the Moments of the Planets are Equal, and Mercury 

at the Diſtance of 3, and with it's proper Force, and the Bulk or Quantity of it, 
deſcribes it's Period or Circle, which will likewiſe be as 3, in 3 Months, Venus at 
the Diſtance of 74 or 8, will perform it's Period, which will be as 74. or 8, in 74 or 

; 8 Months, the Earth at the Diſtance of 12, it's Period, which will likewiſe be as 12, 
in 12 Months, Mars at the Diſtance of 24, in 24 Months, Jupiter at the Diſtance 


of 144, in 144 Months, Saturn at the Diſtance of 360, in 360 Months. But theſe 


are not the Diſtances Aſlign'd by Aſtronomers, which are of Mercury, as 4, Which 
is 1 More than theſe Periods and theſe Equal Moments require, of Venus, as 74 or 


8, which is Agrceable and Correſpondent to them, of the Earth, as 10, which is 2 


N Lek, of Mars, as 15, Which is 9 Leſs, of Jupiter, as 52, which is not half ſo much, 


of Saturn, 25 92, which is not one Third ſo much, as theſe Periods and theſe Equal 


Moments aſſert. Is it therefore Juſt and Reaſonable for us to aſcertain the Diſtances 


by the Periods, and Equal Moments, or the Periods by the Diſtances ? If the For- 


mer, we proceed according to Fair and Rational Deductions, if the Latcer, ve ſtand 


by very Fallible, and. very Uncertain Obſervations. 
Dr. Keill's As to the Periodick Times, They are Determin'd, by finding Two 6 


Altronom. Places of a Superior Planet, from Two Oppoſitions of it with the Sun, and of an 


Lect. 27. 
5 inferior, from Two Conjunctions with it, or from it's Greateſt Elongations, tor the 


Arch, betwixt thoſe Places, will be to the Circumference, as the Time, in which 
it is deſcrib'd, to the Periodick Time; or elſe by the Planet's being Twice in the 
ſame Node, for the Time betwixt 15 Iwo Obſervations is the Periodick Time; 
ſuppoſing then the Equal Moments of the Planets, if one Planet, with a Certain 
Moment, deſcribes one Certain Space in one Time, Another, with an an Equal Mo- 


ment, will deſcribe Twice the Space in Double that Time, and Thrice the Space iv 


Treble the Time, G. and conſequently, ſince the Circles are Proportional to their 
Radius's, or the Orbits of the Planets to their Diſtances from the Sum, the Radius's 
Will be Determin d from the Se or the Dilkances: trom the Revolutions, but not 
the Contrary. | 
The Modern F. 10. For, on the Contrary, in 45 firſt Place, the Diſtances in Fact are Variouſly 


Way of Aſeer- recounted by Aſtronomers, ſome making the Earth to be 12000 of it's Diameters 
3 Removd from the Sun, others 10000, and the Lateſt, and, it is ſaid, the moſt Ex- 
Planets, Preca. act, only 5000, and this vaſt and immenſe Difference ariſes from the great Dif— 
2 and Fal ficulty and Labour of Determining the Suns Parallax; If therefore the Diſtance of 

he Earth from the Sun is thus unſettled, we cannot ſuppoſe that thoſe of the other 
Sr wh 2 Plancts are much better aſcertain d. And even thoſe, who pretend to compute them, 
Sir If, Newt, from the Squares of the Periodick Times being as the Cubes of the Diſtances, which 


Princip. Phz- Diſtances yet are thus Precarious, make them Differ from what is ſaid to be found 
un 


The Middle Diſtances of the Planets and the Earth from the Sun, 
Saturn. Jupiter. Mars. The Earth. Venus. Mercury. 
According to Kepler, 951000. 519650. 152350. I00000. 72400. 38806. 
Bullialdus, 954198. 522520. 152350. IO00000. 72398. 38585. 


-The Periodick Times 953806. 520116. 152399. 100000. 72333. 1 
5 IN 
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Chap. GV. A cting from 4 Ger of” Derention. 16 


. In which the Diſtances, Calculated from the Periodick Times, are Different, 


from what are athrm'd by Aſtronomers, ſeveral Hundred Parts, and ſometimes more 
than a Thouſand, each of which Parts is one Hundred Thouſandth Part of the Earth's. 


Diſtance from the Sun, which, according to the moſt moderate Computation, will be 
54 Millions of Miles, and therefore one of thoſe Parts will be Equal to 540 Miles, 
and a Thouſand of them to 5540 Thouſand Miles, which is above Twice as far; as 
the Moon is from us, and therefore no Minutia in Nature. 


Brsipxs which, let us now Examine into the Way and Method, by which thoſe! Dr. Gregory's 
Diſtances are Computed, which is, by firſt finding the Parallax of the Phænomenon 5 


or Planet, whoſe Diſtance is Requir'd, and then it will be, as the Sine of the Paral- 
lax, to the Sine of the Apparent Diſtance of the Phænomenon or Planet from the 
Vertex, ſo the Semidiameter of the Earth, to the Diſtance of the Phænomenon or 


to be a very ſlippery and uncertain one, and the Propoſitions, which are afterwards 
made uſe of, to make it leſs liable to Error, deperid upon the Theory of the Planets 


before deliverd and the Ratio of their Diſtances to one another, whereas their Diſtances, 
and their Ratio to one another are firſt to be determin'd by Previous Obſervations, | 
and from thence the Theory of the Plancts is to be form'd and derivd, and not 


aſſum'd to aſcertain the Parallax, and from it the Diſtances: In the foregoing Propor- 


tion therefore, there are Two Things, which render the Diſtance very Precarious, which 


is Concluded from it, Firſt the Semidiameter of the Earth, and Second the Parallax. 


As to the Firſt, ſome make the whole Diameter to contain 8202 Miles, and, 


others only 7935, in which there is a Difference of above 200 Miles ; but that which” 


Contributes the moſt to this Uncertainty, is the Parallax, where the Angles are ſo 


Minute, that the leaſt Error in Obſervation, which is cafily committed, will occaſion 


a great Diſproportion in the Diſtances aſſerted from them. And this is ſo entirely pr. Keill's 
600 Rid in Reſpect of the fixt Stars, that it is thought their Diſtances can be no Ways Aſtronom. 
determin'd, for if the Parallax of the Orbis Magnus, which, according to Mr. Flam. Leck. 8. c Ave 
fteea, is 42 ſhon'd be 25“ more than it Really is, which is an Error, in taking ſuch 
{ſmall Angles, which can ſcarcely be avoided, the Diſtance of the fixt Stars wou'd 
be Double of what is affirm'd from Obſervation. And in the Planets, if any Phæ- 


nomenon is farther Diſtant than 15000 Semidiameters of the Earth from it's Center, 
which the Sun is ſaid to be, even it's Horizontal Parallax becomes Inſenſible. 


Thus alſo it is aſſerted, that, in each of the Superior 1 » Mars, Fupiter, and Dr. Keill's 
de Aſtronom. 


Saturn, the Parallax of the Orbis Magnus is as the Angle, r which the Semi- 


* 
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ronom. 
Op. 46. 
1. LT 
Dr. Keill's 
Aſtronom. 
Lect. 22. 
Planet from the Earth's Center. But this Obſervation of the Parallax is acknowledge d 75 1 5 
ron 


Prop. 43, 4 
Lib. 3. 


Le " 16. 


diameter of that Orb, paſſing thro” the Earth, is ſeen from the Planet, and by how p. 217. 


much Nearer the Planet is to the Earth, and to the Sun, by ſo much will that | 


Angle be Greater, the Parallax therefore of the Orbis Magnus being given in every 
Planet, it's Diſtance from the Sw, it is ſaid, will be Determin'd, in Reſpect of the 
Earth's Diſtance from it; For the Elongation of the Planet from the Sw is known 


by Obſeryation, or by a Calculus, And, as the Sine of the Parallax of the Orbis 
Magnus, is to the Sine of the Elongation of the Planet from the Sun, ſo is the | 
Diſtance of the Earth from the Sun to that of the Planet from it. 


Bor here again are the Two Recurring Difficulties, how the Parallax of the Orbis 


Magnus from each Planet, and the Diſtance of the Earth from the Sun, ſhall be ac- 
curately and ſufficiently defin'd, the laſt as we have ſhewn is not done, becauſe the 


Parallax of the Sun cannot be, Jupiter and Saturn are ſtill farther Diſtant from it, 


and therefore their Parallaxes will be more Minute, Venus is the neareſt to it, and 


therefore it's Parallax the moſt ſenſible and the beſt determin'd, and conſequently we 


find F. 9. it's Diſtance, and it's Periodick Time to Agree, and that of the Earth and 


Mercury not much to Differ, Mars ſomething more, and Jupiter and Saturn the moſt 


of all. Beſides one Fundamental Maxim in this Reaſoning about the Diſtances of the pr. Keil. 
Planets is, that the Apparent Diameters of them are increasd in Proportion to their 4 
Approximation to us, which is falſe by what we Experience in other Objects, and is p. 
_ unprov'd in Theſe; Alfo the Heights of any Phænomenons are ſo hard to be deter- 


nun'd, that I have © ws very good Obſervers miſtake One or Two Yards in Fifty, 
which will be no Wondcr to ho who underſtand, how Nice and Critical Trigo- 
nometry is in the Practice, and conſequently the Error in the Meaſure of many 
Millions of Millions cannot be Inconſiderable. 


M | What 


ſtronom. 
Lect. 1. & #74 
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Concluſions. 
from the for re- 
going al 


Of the Expaiſive and Contrattive Forces, Book I. 


Wir therefore we wou'd Infer from hence is, that fince it is ſo difficult a 


Matter to fix the Diſtances of the Planets from the Parallaxes, and the Obſervations of 
them, and ſince, where the Parallaxes are the moſt ſenſible, the Periodick Times come 
ly attribute their Recede- 


the neareſt to a Proportion with their Diſtances, we may juſ 
ing from that Proportion to the fallibleneſs and uncertainty of Obſervations, and may 


therefore Conclude, that the Squares of the Periodick Times ate not as the Cubes of 


the Diſtances, or, which is the ſame, that the Periodick Times are not as the Square- 
Roots of thoſe Cubes, or in a Seſquiplicate Ms Tagrbs but as the Cubc-Roots of 


thoſe Cubes, that is, as their Diftances. | 
F. 11. IF this is ſo, which Lofily Propoſe, and lawve to he Inquiries of Others, 


the Moments of the Planets, with reſpect to the Sun, will be the ſame, and their 


ine. Forces ſuch as I have before mention 1d, F. 8. and it will ns TO. thence moreover 


Conſequent. : 


1. Tear the Nearer or Fark any Planet is from the Sun, it's proper Contractive 


ot Grapitating Force will be Greater or Leſs, excepting in Mars and Venus, which 


have the ſame, and are compenſated by the greater Bulk or Quantity of the one near 


the Sun, as in Venus, and by the Leſs in the other, which is more Remote from it, as 


in Mars. 


2. Thär the Matter therefore in ee is very 1 near, as Intrinſcally. Different. 
from that of Venus or Mars, as Gold with us is from Water, and that it is very near 


ſo much Heavier and Denſer ; that the Matter of Mercury, in Reſpect of that of the 


Earth, is 8 Times Heavier and Denſer than Gold is in Reſpect of Water with 


us, G. 
3. THAr the Matter of Fupiter is above 6000, and that of Saturn above 10000 
Times leſs Denſe and Heavy than that of the Earth s, which will not therefore, ac- 


cording to the Notions of the preſent Philoſophy of Similar Matter, be Infinitely 


Potous, but will be of a Thinner and more Diluted Nature, will fill the fame Di- 


Sir If, Newt. 
Princip. 
Prop. 8. Lib. 3 


Theorem 8. 


menſional Spaces, but the Forces will be Different, leſs Contractive, and more eaſily 
excited into Action by the Suns Rays, ſo that the Nature of it may: be as juſtly pro- 


portion d to all the Influences of the Sun at that Diſtance, as that of the Earth is 
to them at it's Diſtance, or Mercury in it's particular Proximity to it. If any one 


objecks other Calculations of the Denſities of the Planets, or the Proportions of 
them, they proceed upon a Suppoſition of Matter's being Homogeneous and Similar, 
3 we here again Deny, as having been already Confuted. 


. THAT oa it is Manifeſt, how Different Matters, and their having i in themſelves 


. Dilerent Forces and Moments, may at various Diſtances proceed in an Equable Mo- 


tion; If the Matter of Saturn was the ſame, as that of Mercury, «at ſuch an Immenſe 


; Diſtance from the Sum it's Center of Detention, it wou'd be carry'd with an infinitely 


Theorem the 
Second ex- 
plain d. 


Greater Velocity, but it's Force being leſs, and it's Diſtance greater, and the Quan- 


tity of thoſe Forces greater, ſo as to be in an Equal Moment with Mercury, it will 
deſcribe the ſame Space in the ſame Time, and therefore it's Periodick Time will 
be in a Proportion to it's Diſtance; the Preſent Aſtronomers ſay, that it is in the 


Ratio of the Square of the Time to the Cube of the Diſtance, or as the Periodick 
Time to the Square-Root of that Cube, which, if we will allow for the uncer- 
tainties of Obſervation, may poſſibly be reduc d to the Cube-Root of that Cube, or 
the Periodick Time will be as the Diſtance, which we here Account for, but how 


it ſhou'd be ſo nearly in that Proportion, as the Square-Root of the Cube, is not 


in the leaſt Explain'd by the Phyſical Aſtronomy, and by that Similar and Homoge: 


ncous Matter, which it has thought fit to 1 — 


F. 12. THEOREM the Second is, That the Sums or Quantities of the Contractive 


or Grayitating Forces are in a Reaſon compounded of a Direct one of the Mo- | 


ments, and of a Reciprocal of the Forces, the Percuſſions, and the Remoyals from 


£2; AM ACPR 
| the Center of Detention 3 For, by the Preceding Theorem, 5 7 therefore 
4 — 4 2 A : 
B mn CPR 5 
F. 13. To- 


+ 


= 
2 
N 
T4 
8 
2 y 
Bn” 
373 d 
Ted 
Wy” 
Tf 75 
. Wo 
a» 4 2 
n 
ERA 
7 3 WY I 
1 
N 
nt 
. 
B 
.. 
8 
1 
1 
92 <P 1 
a 
BE 
5 Wc > 
_—_.. 
EN oy 
No 
os * 
. 
1 
3 
3 
WY 
3 
be 
9 
Wa, 
1 1 
1 
_ = 
4 * . 
99 
1 
ER 
SEM 
F 
1 
= 8. 
8 Wa 7 C 
DR 
722 "as 
. 2 C 
8 
1 
7 
* N 
3 
8 
I * 5 
. be. 
WY. 
© NEE 
I 5 
MY 
8 
[DM 
3 
1 N 
8 
3 
198 
8 
3 2 
73 ON 
be” 
* 3 "1 
1 
1 
1 
3 
3 
1 
ES. 
KY 
- "8 
7 
1 
1 
1 
_ 
2 
2880 
Wo: 
1 
3 
or.” 
_ 
- 
. 48 
"5 
1 
_” 
ES 
7% IN 
- "Ca 
1 
WI 
8 
2 
* 
a 0 
a5 
* 
7 


5 122 A 
22ͤöĩõ1 LEE IEEE 
r CHOI R 5 J 
CCC 


Chap. V. Adding from @ Center of Devention., 8 


= 


of the Forces, and the Removals from the Center of Detention; For, by the Firſt 


oy 4 ACPR. cherefore P Mer 25 5 
y eorem, = — == PHO 209 105 93193 9 moy? 
5 mand MACK: 


are in a Reaſon compounded of a Direct one of the Moments, and of a Reci- Fb erplan d, 
| procal of the Forces, the Quantities or Sums of the Forces, and of the Percuſſions ; ; 


| 1 
For, by the Firſt Theorem, — — = , therefore — = *- 
1 pr of 


a Contractive or Gravitating Force, and a Force of Percuſſion, and which Act round %% er. 


dred Times Thinner and more Diluted. Where we ſpeak of the Denſities of | 


in which the Greater Force Acts. 


Forces are Equal, as the Diſtances from the Center, and the Times, in which Equal 


91 
8 8 * 


8.1 e tite 5 Third is, That the Contractive or Gravitating Forces are in Theorem the 


-a Reaſon compounded of à Direct one of the Moments, and of a Reciprocal riod Ph 
; the Sums or Quantities of the Forces, of the PerouwlNons, and boy's Removals from 


plain'd, 


gp: ACR | ; 

the Center of Detention 3 For, by the Eirſt Theorem, 7 . 3 Jan there ge f 

| 08 c þ 
== AR | OS 


F. 14. Turonglt 1 . Peu is, „ That — e eee are in a a kei compounded Theorem the 


of a Direct one of the Moments, and of a Reciprocal of the Forces, the Quantities Aan. m_— 


F. 15. THEOREM the Fifth is, That the Removals from the Center of Doren Theorem the 


ACPR :., * Ae 
mACP 


F. 16. TugonEUt the "OY is, That the Spaces performd by Bodies, which obtain Theorem the 


F g- * - > 
$ 1 * ; 
— F” - a an 


lain d with 
a Center of Detention, are in a Direct Reaſon of the Forces, the Percuſſions, and ” Corollaries, 


their Diſtances from the Center of Detention, where ſuch Forces and Percuſſions Thas ih 
act in Conjunction, and ſpend their Moment forwards, and do not return back; in elated 
Oſcillations, as alſo of the Times and the Denſities of the Spaces . d, That Bodies Revolu- 


HS = PRTD. ing round 4 
is, DN, Thus uppoſ ing aPoint at G, Fig. preced. has a certain Force eee 


Petcuſſion and Gravitation; by which at the Diſtance CG, it wou'd be carry d round rg ct 


Orbit in a Day's Time, a Gravitation and Percuſſion of a Hundred Times the Force at rra#ive Forces, 
G wou'd deſcribe a Space a Hundred Times Greater, that is, an Orbit whoſe Semidia- = 3 ewe 
meter wou d be a Hundred Times Longer than CG; and if the Diſtance CA is a Hun- 880 Toe 
dred Times Greater than that of CG, the Force at 4 wou'd; be ſo much Increasd, and 2 alſy of 
conſequently by that Means won'd deſcribe 100 of thoſe Spaces, or Orbits, in- a ;;; mace Deg 
Day's Time, and in 100 Days 10000 of them; and ſuppoſing the Spaces, thro which of the Sparer, 
theſe Revolutions are made, are a Hundred Times Denſer than the others, they will 


be Equal to 1000000 of the former Revolutions in which the Spaces were a Hun- 


Spaces, we do not conſider the Reſiſtances or Actions of them, but only their 
Cloſer or more Conſtipated Space and Extenſion; H therefore likewiſe the Actions 
of theſe Spaces were Included in the preſent or former Reaſoning about SPace,. 
there wou d ſtill other Proportions ariſe to the Moments of Bodies, Moving in Them, 
than what we have mention d. We ſhall not at Preſent conſider, what Effect Dif. 
ferent Percuſſions wou'd have, for the Reaſons alledg'd above, nor yet, what wou'd 

be the Caſe of differing Denſities, which, with their proper Forces and Actions, yet, 

in Real Space, and not an Abſtracted and Imaginary one, we may juſtly think will 
obtain ſome Moment in the Motions of Bodies, and cycn in the Revolutions of 
the Planets. 8 


5 4 
Corol. 1. IF therefore P = 2 and 924 — = CD That is, one 3 which is 


pertorm'd, will be Greater than another, in Proportion, as the Gravitating or Con- 
tractive Force, the Removal from the Center of Detention, and the Time is Greater, 


* 


535 TRE VV 
Corol. 2. IF now C=c, 5 _ 5 or the Spaces performd will be Greater, if the 


Forces Act, are Greater. 


M 2 | Corel, 3. 


** Sp infut and Cott be, 2 "Book L 
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2 ce or, if the Diſtances from ate 3 — Equal, the 
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Spaces perſormd will be Greater, as 5 the Forces, and 1 the Times, i in which Greater 


"Forces Act, are Greater. . 


3 CR 
Corol. 4. If Tt, „ or, if the Times, in which the Forces Act, are S 


+ the Spaces perform! d arc Greater, as 106 Fee and The h from! the e Center 
of Detention are Greater. L's 1 Kli 3 
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Corol. 6. I 0 e, and 7'= F TO or, if the Tees and. Times are e Equal, the 


5884 48120 * 
Spaces perfort rm T will be as the Piſtinces from the Center, ſince therefore, where the 
| Forces or Moments. of them computed with! "their Diſtances are Equal, the Spaces, 


15 8 | b. on 7. 
„Which they deſcribe, wil, be as the Times, by Coral, n in ſuch : a Caſe == > —, or the 


1 F ese Tunes will be as the Diſtances; and conſequently, we may juſtly conclude, 
that this'is the Circumſtance of the Heavenly Bodies, ſince that of their Periodick 
Times being in a Seſquiplicate Reaſon of their * is not e d 'by, any 


ns FH Laws of Mechanicks, as we ſhall afterwards ſhew. | 9. 


3. 7 + RY . A Sil 
Corol, 5 If K= r, and 7= = t, TEE _— = or, if the ib f Bont the Center Aud 
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„„ ron . the Times are Equal, the Spaces perform d will be as the Forces. . 
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Concerning „ . 1 8. Wr ſhall how ace to a Ob deration of the Expanſive 5 485 the 
Theorems which reſult from it, and tho we made Percuſſion, as well as the Con- 
their Compari. tract ive . or Grayitating Force to be an Expanſtye in Reſpect of the Center of Deten- 
fon with the tion c Fig. preced. becauſe it endeavour d to recede from it, yet the proper Expanſive 
wp” | ABU is tha at nich acts directly Contrary to the Contractive, ſo that as the Contractive, 
if placd in the Center of Detention C, wou d ſtrongly unite it ſelf to it, and preſs 
towards it, and the farther it retird from it the more Languidly and Faintly, or, 
Which f is the ſame, more Vigorouſly recede from it; On the Contrary, the Expan- 
ſiye in the Point C will act the moſt forcibly to the Diſſipation of the Contractive, or, 
any other Force of Detention, which obſtructs it's Action, and more Languidly and 
Faintly the farther ſuch Force is from the Center of it's Action, or, which is the ſame, 
leſs violently recede from it. And as to the Laws of the Former or Contractive 
Force, all Gravitating and Heavy Bodies, ſo far as they are ſo, Cold, Poſitive Reſt, 
Attraction, Chryſtalization, Coagulation, are to be reduc'd, ſo Fire and Flame, Heat, 
Vegetation, Fluidity, and Softneſ, Taft, Smell, and Sound, Light and Colours, Motion, 
. Elaſticity, Ebullition upon the Mixture of an Acid and Alta, as they are term'd, will 
naturally fall under the Laws of the Latter or the Expanſtye, as alſo all Animal 
Force and Action, tho in all theſe there is a Mixture in Different Proportions of 
both theſe Forces. The Two Great Principles therefore, which we take to be in 
Nature, ſo far as it is Material, are thoſe of the Expanſive and Contractive Forces, 
which Act directly oppoſite to one another, and which are the moſt fully exerted in 
the utmoſt Heat ox Fire, as that of the Sun, and in the utmoſt Cold, as Froſt, and 
Gravitation it ſelf is no other than a Mixture of the Contractive and Expanſive, - 


Eæpanſive 
Forces, an!! 


4 
* 


which 


* 
ft 


Chap. V. Adding fre 

- which the Contractive prevails ;- but ſince We have no exact 138 of theſc, Forces, 

we have hitherto made uſe of Heavy Bodies to explain in ſome Degree the Con- 

tractive Force from a Center of Detention, and as for the Expanſiye,, it do's. not em | 

to be capable of being reduc'd to any, for there is no Balance of Fire. and. Flame; 0 5 

we ſhall therefore omit any farther Proſecution of the Centers of Detention, and 

proceed to the Centers of Expanſion and Contraction. 

F. 19. THEOREM: the Eighth is, That the Moments of Bodies, which have a Force Theorem the 
of Expanſion, and which Act from a Center of it, are in a Reaſon, compounded of , 1 

a2 Direct of the Expanſive Forces, of the Sums or Quantities. of them, and of 433 

Reciprocal of the Diſtances; And if we ſuppoſe a Force acting towards a Center, £44: the Mo- 

as the Contractive, and not from a Center of Detention, as before, The Moments _ 2 x 

of Bodies, which have a Force of Contraction, and which Act towards A Center Of Force of Ex- 

it, will be in a Reaſon compounded after the ſame Manner. | ” noch ”_ 

Ler us therefore put F, F for the Expanſive or Contractive Forces, and mn Mo- A4 from 4 


n or nnn. a. Center 07 Them. E 
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r „ i 
ments of Bodies, thus Acting, will be — = ——, hat is, the Forces will be Greater are in a Rea- 
; m BFR pon compound- 


as they are Intrinſically ſo, as the Quantities or Sums of them are Greater, and as pot Ws 


the Diſtances of their Actions from the Center of them are Leſs; Thus we find it Forces, the 

in Fire and Heat, in the Action of the Sun, Percuſſion, Vegetation, and other Ex- . 5 
anſtve Forces; Thus in Gravitation and Attraction, in Froſt and Cold, which are e ee 

weaken'd the farther they are from the Center of Contraction, arg: in locher the procal of the 


Contractive Forces. Diſtances 


Corel, 1. Ir Ar B, 1 f Fin AR ‚nn 24 In Fri M. 5 BR. — 
Cura 3 IR NH, Mm :cAF.,Bf. Cyrol. 4. Ip 413 B, and F=f, A. mn: : * R. 
Corol. S. IF A r B, and Rr, M. m: 1 Corol. G. IE F = f, and R=7, A. m: A. B. 
Curol. , IF) M n, AFr=BfR,. a,, fot Ro, Ar 6; OL 

it RB»:  ... Corel, 8. If = m, and A = B, F FK. 1. 
7. Gorol. 9. IF M=m, and F=f, A. N. Cor. 10. Ir A mn, and R S, A. n 
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or .A. MB f. KC. 


20. We ſhall Firſt therefore conſi der 11 5 of Expanſion, hi” Quan- Inflances in 
tities and. Diſtances. of it aſſerted in this Theorem, from whence all the Corollaries, gs my the 
which follow it, arc deriv'd, and afterwards thoſe of Contraction. Thus in Reſpect Ne : 
of Expanſion it is affirm'd, that it's Force is. Greater, as it IS Intrinfi cally lo, as its 7 8 
Quantity is Greater, and as it's Diſtance is Leſs. 0 


| IN Reſpect of the Intrinſſ ck Forces of Expanſion, there is no one will FI but Inſtance 1. 

that the Intrinſick Force of the Flame of Wine, when Burnt, or any other Spirituous e 2 

Liquor, is leſs in it's Force, than that of the Flame of a Lamp, or a Candle, or any and Flame. 

other Oleous Body; that the Flame of an Oleous Body is leſs in it's Force, than 

that of Common Fire, where a Groſſer Matter is Inflam'd ; that Common Fire is ſtill 

leſs in it's Force, than that of the Immenſe Heat and Fire of the Sun; all Opera- 

tions in Chymiſtry, where Flame or Ebullitions are produc'd, cpmc under this Head 

of Expanſive Forces. In Reſpect of the Quantities of theſe Forces, every one knows, The Quantity. 

that a Spark of the ſame kind of Fire or Flame is leſs in it's Force than, a 2 8 

Maſs of it, and that one Ray of the Sun is of leſs Power than a Thouſand, or 4 8 

Million of them Collected together. In Reſpect of the Diſtances, it is alſo Notori- The Diſtance, 

ous, that the nearer an Approach is made to a Flame, to a Fire, or the Sun, the 

more. violent the Action is, and the more ſenſible is the Heat, and the Expanſi ven 

Force of it; and if the Earth was plac'd at the Diſtance of Mercury, it wou'd in all 

Probability repel it to the Station, in which it now is, in which it exerts a.Gentler 

and more Moderate Action upon it, to Warm it only into Vegetation, and. to keep 

it in it's Period; and if Mercury was where the Earth is, it wou'd ſink to it's own 

Station by the Exceſs of it's Contractive, above the Expanſivc of the Sun, and . 

of the other Planets. | 3 
Inus allo in Animal Action, as That which exerts it ſelf in the Force of Percul: Foce of Ani- 

lion; the Stronger that Action is, the Greater the Quantity of the ſame Force of h? Action, ar 


Percuſſion is, and the Nearer it is to the Center of Percuſſion, that is tO the Point, nk, oo 


where The Diſtance. 


” The | Quantity, 


The Diſtance. 


ö 94 Of the Expanſi we and Contrattive Forces, Book I. 


where the Stroke is made, upon all theſe Accounts, the Expanſ we beg wall ** In- 
Creas d, and upon the Contrary Diminiſh'd. Ws 

Inflance 3- LIKEWISE in Vegetation, in which there is a Principle of. Expanſion on Sbnttery to 

y ae. Hhike of Contraction or Gravitation, by which the Stronger it is in it ſelf, and the 

Greater Quantity there is of the ſame Force, and the Nearer it is-to the Center of 

The Intrinſick it's Exertion, the more Power and Moment it will have. For there is more Ex- 


Force. panſive Force in one Plant, than there is in Another, as one Riſes higher than 


another, and this is but a weak Expanſion, and a ſmall Degree of it in all of them ; 
The Force or Principle of Expanſion is ſtill Greater in Shrubs, and the Greateſt in 
Trees, ſuppoſing the Contractive Force is Equal. And as the Quantities or Sums of 
theſe Forces are Increas'd, the Moment of them is Greater, thus the Moment of the 
Expanſive Force in an Oak, is Greater than that in a Walnut or a Willow, in a 
Walnut or a Willow, than in a Thorn or a Haſfle, and in them, than in Plants and 
in Moſſes; and in the ſame Tree it is Greater in the Root and Trunk, than in the 

Shoots of the Root or in the Branches, Greater in the Shoots, than in the Strings 

and Fibres of them, and Greater in the Branches than in the Leaves. Thus alſo the 
The Difance,  Expanſive Force in Vegetation is Greater in leſs Diſtances from the Center of it's 


Action, and Leſs in greater Diſtances from it, from whence it is, that in the Root or 


Center, where this Expanſive Force is the Greateſt, the Colour is ſometimes Rediſh, 
or a Kind of Orange, or Yellow, or. a Yellowiſh White, whereas in the Foliage, 
or in the Extremities, or greateſt Diſtances of it's Action from the Center, the Co- 
lour is generally Green; but, from what we have ſaid in the Doctrine of Light and 
Colours, Red, Orange, and Yellow are produc'd in us by the Stronger Actions of 
the Sun's Rays, and Green by the Weaker, Suitably theſe Expanſive Forces, {trikeing 


upon the Ethereal Plenum, with a Greater Percuſſion in the firſt Caſe, give us the 


Senſations of Red, or Orange, or Yellowiſh, or Pale Yellow, and in the laſt with a 
Weaker, the Senſations of Various Greens; and the Colours of Flowers proceed 
from Different Proportions of the tame Expanſive : Fluidity, and Softneſs, and Taſt and 


— ſome other Qualities in Bodies have a Degree of Expanſion, but we ſhall not con- 


ſider them here, becauſe the Inſtances we ſhall at Preſent make uſe of, ſhall be only 
of thoſe Expanſive Forces, which diſplay themſelves the moſt ſenſibly, that we may 

+... thereby the better judge of the Nature and Manner of their Action. 
Inflance 4. 


Intrinſick 
tes round it, which yet ſeems to be nothing more than this Expanſive Force, Acting up- 


The Quantity. on the Ethereal Plenum, which environs it, to a certain Diſtance ; And the Odour 


The Diſtance. is Stronger, as the Expanſive Force is Greater, or as the Quantity of it is Greater, 


and the Pane from the Center of it's Action is Leſs. 


Inſtance 5. ANOTHER Expanſive Force we ſhall mention is, that of Sound, which is Greater, 


- Sound.” as the Expaniive Force is Greater, as the Quantity of it is ſo, and as the Diſtance is 


OO” * Leſs; a quicker and a more lively Expanſion ſtrikes upon the Ethereal Plenum, and 
conſequently, the Ear with a ſtronger Percuſſion, all other Things being Equal, than 
a Flatter, and a Duller, and a Shrill Sound pierces more than a Grave or an Hoarſe 


Th Quantig. ONE. A Greater Quantity of this Force adds likewiſe to the Moment of it, and a 
Shrill Bell will make a Greater Impreſſion upon us, than the String of a like Note 


in a Harp, or a Violin, and a Larger Bell than a Smaller. A leſs Diſtance alſo from 
the Sonorous Body Increaſes the Sound, and a farther Removal from it Dimi- 


niſhes it. 


Inſtance 6. Tae Sixth kind of Expanſive Force we ſhall 1 ſhall be that t of Coloiar which 


3 by what we have ſhewn in our Philoſophy of Light and Colours, conſiſts of Diffe- 
rent Intrinſick and Expanſive Forces, Red has the greateſt, Orange the next, Yellow 


Forces, 
is after Orange, Green, Blue, and Violet ſucceed the Yellow, and deep Violet has 
the leaſt Expanſ ive Force of all, in the Sun's Rays tranſmitted and alter'd thro' a Priſm. 
And the ſame we may aflert in Reſpect of Colour'd Bodies, ſtrikeing upon the 
Ethereal Plenum, with their particular and diſtin Forces of Expanſion, that Red 
| Bodies have the greateſt Force of Expanſion, Orange the next, and ſo Yellow, Green, 
ihe 2uancity, Blue, and Violet, and deep Violet in order have a Weaker. And all theſe Differ- 


ing Colours are more caſily ſeen, the Larger and Greater the Quantity is of them, 


a colourd Toint i is not ſo readily diſtinguiſh t, as a colourd Body, the Mind is 8 
| Dubious 


SMELL is the next we ſhall Select, which is accounted for, by ſuppoſi ing, that ſe- 
o dorouu Bodies veral Effluviums arc ſent out from the Odorous Body to a certain determin'd Sphere 
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Dubious to what Colour to aſſign a ſmall Atom of Matter, than a whole Maſs of 

it, and ſtill the Larger that Mats is, and the Greater the Uniformity of the Impreſ- 

fiog upon the Senſes, the Mind is left leſs to doubt of the Certainty of the Colour 

exhibited to it; This perhaps may not be ſo fully apprehended, unleſs after a juſt and 9 
perfect Conſideration of it. We may farther ſay, that the Nearer we approach to 25% p lance. 1 
any colour d Body, the more Fully and Diſtinctly we perceive it's Colour, and the 

Farther we are remov'd from it, it is more confuled and UNGCErDILITE, and therefore 

it's Expanſive Force Weaker. | 

Tig Seyenth Sort of Expanſive Force we ſhall cone is thin of Hoden which Inſtance 7. 
is the Second Inſtance of the Expanſive Force in Animal Action, Thus it is mani- aſt. __ 
feſt, we can ftrike or throw a Ball with a Greater or Leſs Force, and 'the Moment of the Inerinſich 
it will accordingly be ſo. If we uſe a Finger to communicate this Expanſive Force, Foe 
it will be Leſs, if a Hand; Greater, and if we exert the whole Moment of all the“ N 
Muſcles ſubſervient to that End, it will be the Greateſt of all, that is, if the Quantity 
of the Expanſive Force is the Greateſt, And ſuch a Motion Communicated will be Th Diſtance 
diminiſh'd (as all other Forces are) the Farther it is from the Center of it's Action. 

ANOTHER Force of Expanſion is that of Elaſticity, 1 has been ſufficiently inflance 8. 
exemplify'd in that of Sonorous Bodies. = 

Tas laft Inſtance, we ſhall make uſe of, is that Expanſive Force, Whithy i is obſer- Infance 9. 
vable in Animal Bodies, which is the Third Inſtance in Animal Action, The Expan- e eng 
ſive Force is Greater in the Animal Syſtem of an Eſtrich or an Elephant, than that The Intrinſick 
of an Inſe& or a Fly, in a Greater Brute, than in a Leſſer, in a Man, than in a Child, Fe. 
and in one of a Greater, than in one of a Leſſer Stature, all other Things being 
Equal. The Quantity of the Intrinſick Forces may be exemplity'd the fame WAY, The Quanticy 
for in the foregoing Inſtances, as the Intrinſick Forces are Greater in the one than 
the other, ſo are likewiſe the Quantities of them. And in all theſe Cafes, the Ex- The Dian. 
panſive Forces are the ſtrongeſt at the Centers, and the weakeſt at the Extremities of 
the Syſtems, there is more Expanſive Force in the Heart, than there is in the Finger, 
more in the Blood than in the Veſſels, which contain it, more in the Muſcles, than 
there is in the Skin, but to fix the preciſe Center of this Expanſive Force, will 
perhaps be difficult to do, and if we take the Heart, it may be as Probable a one, 
as any other Point in the Animal Frame, but that we ſhall not now Determine, 
having given Inſtances enough of the Expanſive Force to the purpoſe of the preſent 
Theorem, and when we come to our Inquiry into the Principles of e We 
fhall more fully Explain our ſelves upon that Subject. 

F. 21. Tar Expanſive Force we make to be that, which retires by i it's own Energy tnfances in 
from a Center, and which therefore is adapted to the Diſpelling and Diſcuſſing of 3 ws 
Bodies, which lye in it's Way, on the other Hand the Contractive Force Tends 20 ee 
Acts towards a Center, and therefore Cements, Unites, and Precipitates them to 
each other, of which laſt Force we ſhall give the following Inſtances. 

Tas Contractive Force of Common Salt imparts a Coldneſs to Water, which has ſane 1. 
ſome Degree of the Expanſive in it from it's Fluidity, and it is known to have this . 
Effect, wiz, to Cement a Pewter Veſſel, in which the Salt and Water is contain d, Forces. 
to a Piece of Wood, on which it ſtands; 

THE Salts, which mix with the Aqueous Particles in the Air, are ſtill ſtronger by laſtance 2. 
Cementing the Particles of Water it ſelf into Snow and Hail; the Salts, which are _ 
infusd into Water in Froſt, obtain a Greater Force, by which they change it into a 
Solid and Conſiſtent Body, Ice; | 

THE Stupendous Globe of Solid and Comput Salt, the Moon, is yet ſtronger Inſtance 3. 
in it's Efficacy and Force, and has it's Influences at 60 Semidiameters of the Earth, _ _ 

or about 240000 Miles from us, ſo that as the Different Kinds of Fire and Hane 5 guar he's 
dae us, are deriy'd from that Immenſe Source of it, the Sun, by it's Actions up- Globe of Rock- | 
on our Planet, we may with the ſame and equal Juſtice think, that all Cold and _ WY” 
the Various Salts, which are Productive of it, are deriv'd from the Moon, and which Reaſen.. 
therefore is plac'd by the Infinite Wiſdom of Almighty God, at that Diſtance from 
the Earth, both to Reflect Light to us, and to be a Principle of the Contractive 
Force, as the Sun is of the Expanive, which are ſo Evident and Manifeſt in all the 
Beings we converſe with : That the Moon has this Influence of Cold, is as Evident, 


as the Sun has that of Heat, ſince in Wien when the Sun has the leaſt Power by 
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. Of the Fupanſiue and Contrattivie Forte, Book I. 


it's peeing Force to Obſtruct the Contractive of tlie Moon, and when the Air is 

From hence in clear from Vapours, and the Moon obtains it's full Contractive Force, the Nights are 

En always the Sharpeſt and the Froſtieſt, and it has the very ſame, Effect in Reſpect of 

Nights the Cold, as the Sun has in Reſpect of Heat, if we compare the Circumſtances of the 

Froftieſt. one with the. other; And all N ights are more Cold, W the . as 150 Days 
8 more Hot, when the Sun Prevails. 1 $615 £7 ol 

From hence the WHAT farther confirms this Aſſertion is, is the nearet we wn to the 


Exceſſive Cold Northern Pole, and the leſs Effect the Expanſive Force of the Sun has, and the 


in the Nor- 


:hern Climate. Greater the Contractive of the Moon, the Colder thoſe Parts are, being oppreſs d 


with a continual Froſt and Snow, which cannot proceed from any Differen® Intrin- 

| ſick. Force of the Earth it ſelf, and therefore muſt be WE: to a „ee im- 
telſion | 
From hence ON Ir may be. al alledg'd, in Reſpect of the Higheſt Nenne nd This Higheſt Parts 
1 Wee of the Atmoſpere, all other Things being Equal, that the Higher they are, the Colder 
Higheſt Parts they are, which can be attributed to nothing elſe than their nearer Approximation 
of the Armo- to the Moon, which will have a much Greater Influence upon them, by ſuch an 
. % Elevation than the Sun can have, becauſe the Sun is, at the leaſt Computation, 54 
. Millions of Miles from us, whereas the Moon's Diſtance is only 240 Thouſand at 
the moſt, a ſmall Approximation therefore towards the Moon, will have a con- 
ſiderable Effect in Compariſon with that towards the Sun, Amen Will have Little 
e 1 
From hence the A farther jp  RL which WC haxe for ho Truth of his: | is, That, in fact, Salts 
„„ Reflect Light with a Greater Force than Earth do's, and which therefore we may 

Mons kene, ſuppoſe to be the Caſe of the Moon, which, as all other Contractive Bodies, has a 
„ contrary Action to the Expanſive of the Sun, and therefore will more Vigorouſly 
repel it; Salts do likewiſe reflect a Pale and Silver Light, which is the known Pro- 


perty of this Luminary; z Nothing of which ſo Aal. Abrees with a Neflechien of . 
from an Earthy or Graſſy Surface. 


From hence the AND laſtly, in the Old or New Moon e before or c /preſently os it's 
e eva Conjunction with the Sun, the Solar Rays which are reflected from it, are not much 


from the Moon 
not capable of diverted from a Rectilinear Progreſs to the Earth, and yet are ſo far from having 


veing Colleied the Heat and Warmth of the Direct ones, that they can by no Means, nor by any 
5 Glaſſes be Collected to an Inflammatory Focus, which can ariſe. from nothing elſe, 
but from the Impreſſions of Cold, which they receive from the Moon, and Which 
they tranſmit with them to the Earth, and for the ſame Reaſon, as the Earth is a 
Cold and Contractive Body, the Sun's Rays are ſuitably weaken'd by the Reflections 
from it; There is alſo obſervable a Glowing Brightneſs in the Moon, which is the 
Property of Light ſtrongly Reflected from Bright, Hard and Icy, or Mcralline Bodies, - 
but not from Earth and Grals. 
FROM all which we may Rationally believe and 8 5 that the Moon is a V aſt 
Globe or Craggy Rock of Solid and Compacted Salt, Chryſtal, or Metallick Icc, 
Infinitely Colder and Stronger than that which is produc'd here, by it's Influence 
only, at ſo many Thouſand Miles Diſtance, that it is Deſolate and Uninhabited, witti- 
out Atmoſphere, as is Evident from the ſudden Immerſion of Stars into, and their 
Emerſion from behind it, and placd in the Heavens, as the Scriptures inform us, to 
Govern the Night, that is, to Communicate Light and Cold to us. Ihe Face of 
the Moon is variouſly diſtinguith'd into Parts, ſome of which are Brighter, and the 
others more Obſcure, the Former of which arc compar'd by Philoſophers to Rocks 
of Adamant, and large Prominences of Pearl and Chryſtal, and tho“ ſome have 
Dr. Keill's fancy; d the Obſcurer Parts to be Seas and Lakes and Marſhes ſcatter d abqut upon 
8 it's Surface, as in our Earth, yet, by the better Kind of Teleſcopes, they are found 
Pag. 417. to be Huge Caverns, and void Cavitics with the Shadows falling within them, both 
which Accounts perfectly agree with that Cold, Solid, Icy, and Chryſtal Nature, and 
the Prerupt and Cragged Figure, which we have aſſign'd it. And it is not certain 
but the Planets may be of the fame Species, or at leaſt the Secondary ones. 
An Account F. 22. FROM the Contractive Force of the Moon ariſes the Flux and Reflux of 
55 the Sea, which, by drawing the Waters towards it, makes them Lift and Heave from 
Reflux of the the Bottom, and from thence, by their proper Gravity, or the Contractive Fotce of 


TO the Earth, they fall downwards, and roll in Waves and Surges to the Shores, or 
| deſcend 


Fou. 
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deſcend into ſuch Rivers, which Communicate with the Ocean, and by the Moon's 15 
receding, and the Contractive Force being thereby diminiſh'd, the Waters ſink to 
their former Ebb; by which means the Flux and Reflux of them is Perform'd. Thus, 


let & Repreſent the Sun, ABCD the Moon in it's Orbit, E the Earth, which we ' 
at preſent. ſuppoſe to be Quieſcent; When the Moon is in 4, g, J are under the i 
perpendicular or ſtrongeſt Influence of it's Contractive Force in 4, and the Waters | 
will accordingly ſwell to the utmoſt Height in G, and L; when the Moon is in | 
B, u, i, will riſe to the utmoſt Height in VI; when in C, from J, g, again to 8 
L,G; and when in D from , » to V N; in all which Caſes, when the Waters are FR 
raisd in G, they will by their own Gravity, or the Contractive Force of the Earth, | 
A | 

deſcend towards the Parts F and E, in MN towards F and A, in L towards A i 
and K, and in 7 towards K and H, which makes the whole Flux of the Waters, by 1 
which the Ocean is filld to the Shores of it, to the Height of ſeveral Feet, which ft 
may be eaſily conceiv'd, if we make the Parts lying above H and FE, F and A. 4 1 
and K, K and H to repreſent thoſe Shores; But as the Moon recedes from 4 to B, li; 
by which it's Contractive Force, becoming more Oblique to the Waters in G, will 1 
be continually Diminiſh'd and in B Inſenſible, the Waters in FG # will continually 1 
ſubſide by the Contractive Force of the Earth, till they fall to Fg H, where they 1 
will be in their utmoſt Ebb, which is, what is call'd, the Reflux of them; and the Fol 
fame will happen to the Waters in NM when the Moon is in C, to the Waters in Z, | li! 
when the Moon is in D, and to thoſe in I, when the Moon is in 4. 1 
FROM what has been ſaid it is Manifeſt, that in the Moon's Revolution there will : 1 

be Two Fluxes, and as many Refluxes to the ſame Part of the Earth, that is, Two 1 


Fluxes from g to 6, when the Moon is in A or in C, and Two Refluxes, when in 
x and D; Two Fluxes from to N, when the Moon is in or in D, and as many 
Refluxes, when it is in C or 4; Two Fluxes from / to L, when the Moon is in C 
or in A, and as many Refluxes, when in D and B; and laſtly, Two Fluxes from i to 
} when the Moon is in D or in B, and as many Refluxes when in 4 and in C. 
Conſequently, every New and Full Moon, when, as in B and D, the Moon is in 
Conjunction with or in Oppoſition to the Sun, there will be Spring- Tides, or a Flux 
of the Sea from » to M and when it is in it's Quadratures with it, the Tides will be 
Niepe, or upon the Reflux from & to », which is affirm'd by thoſe, who are Coaſters 
upon the Sea, and have conſtantly obſeryd. them. And what has been ſaid of , 
may be faid of g, , and J, &c. when by their Diurnal Rotation they come to the 
tame SyZzygiz. „„ 3 | TR 4 
F. 23. Thus at Worthing-Point in Suſſex, in the Pariſh of Broadwater, where the ,, Hiſlory of 

Occan lies Free and Open, and the Shore is one continu'd Flat for ſeveral Miles 2% Tides os 
together, the Greateſt Flux or Full Sca is at 11 of the Clock in the Morning every 8 
New and Full Moon, and the Greateſt Ebb or Reflux 6 Hours after, namely, at 5 2 

Clock in the Afternoon ; it is Full Sca every Day + of an Hour and + a Quarter 

later, namely, The firſt Day after New or Full Moon + and + a Quarter after 11 a 


N Clock 
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i ſeven Days after ce and Full Moon, Full Sea is about 6 Hours later than it is 
at the New or Full Moon, or 6 Hours and + ; And i in the Quadratures or... Quarters 

of the Moon, or the Middle Time betwixt. THe New and Full Moon, the. Greateſt 

Ebb is at 11 1 Clock in the Morning, and the Greateſt Flow or Full Sea is. at 5 in 
the Afternoon, and the Greateſt Ebb and the Greateſt MoY.q 8 always at 6 Haurs 
Diſtance from one another. 

Ar Shorcham-Ferry, which is upon the ſame Coal, but i is an © kale Hom the Sea 
into the Land, the Flow of the Sea is ſaid to be 4 Hours, and the Ebb 8, ſo that 
it is Full Sea at 11 a Clock in the Morning, every New and Full Moon, as before, 

and 8 Hours after, the Greateſt Ebb, or at 7 a Clock at Night, and 4 Hours after, 

Full Water again, that is, at 1 * at Night, and Loweſt Ebb at 7 in the Morning, and 
Full Water at 11. 

Ix is farther obſerv'd by tele Coaſters, That the Spring- Tides at - Worthing-Point 
are Three Days before and Three Days after the New and Full Moon, that they 
begin to Riſe or Lift, as they call it, the Third Day before the New and Full Moon, 
and continually encreaſe to the Third Day after the ſaid New or Full Moon, when 
the Greateſt Spring is, and when the Water is 10 Feet perpendicularly Higher than 
in the loweſt Niepe; Alſo that in theſe Low or Niepe Tides, which fall betwixt 
Spring-Tide, and Spring-Tide, the Water continually Decreaſes from the higheſt Spring- 
Tide, and is half Niepe-Tide at the Moon's Quarters, from thence it ſtill Decreaſes, 

till it is the loweſt Niepe-Tide, the Day before the Spring-Tide begins to Lift, that 

YH is, the Fourth Day before the New or Full Moon ; That likewiſe, the Spring-Tides 

4 move Faſter and Quicker, and the Niepe more Languidly and Slowly; And that, 

4 __  Lafftly, the Spring-Tides are Equal at the New and Full Moon, for, in both Calcs, 

a the Water is 10 Feet Higher than in the loweſt Niepe. 

Why there are F. 24. LET the Earth, which has been hitherto chiefly conſider'd as Quieſcent, be now 

1 Two Fuxes revoly'd about it's Axis from g to », and % and when the Moon is in 4, as betore, 

2 Hure every the Waters will Riſe to G and L, and thoſe at A, and 7 will ſubſide to » and z, Let 

1 24 Hows, i by it's Revolution arrive at g, under the perpendicular Influence of the Moon in 4, 

and the Waters will Riſe or Flow in 7 and M. and thoſe at & and L will ſubſide 
to g and I, and fo of the Reſt ; From whence it will follow, that in the ſame Place 
there will be every Day Two Fluxes and Two Refluxes of the Waters, namely, 
when g is directly under 4, and in Conjunction with it, and when g comes to 4, 
and is in Oppoſition to it, there will be a Flux of them, to G and L, and when g 
comes to n ot to z, in it's Revolution, there will be a Reflux, to wit, when the 
Moon is in the Meridian above or below the Horizon of the Place, that is, in a per- 
pendicular Situation to it, there will be the Greateſt Flow, and when it is in the 

Faſt of Weſt, that is, in the Horizon, or in a Quadrate Situation with the Place; there 

Eo wall be the Greateſt Reflux. 

And this according to the Account, which the Coaſters. give at the above-men- 

rion'd Point, When the Moon is North and South, as they Term it, that is, when 
it is in the Meridian below the Horizon, or in the Meridian above it, tis always 
High Water; when it is Eaſt or Weſt, that is, when it Riſes or Sets, it is always 
Low Water; When the Moon Riſes it is Low Water, which continually Increaſes 
tilt it comes to the Meridian, when it is High Water, and from thence Decreaſes 
till the Moon Sets, and then it is Low Water, after which it Increaſes till the Moon 
is in the Meridian below the Horizon, when it is again High Water, and from 
thence Decteaſes to the Riſing of the Moon, when it is Low Water; And the 
Water is equally High, when the Moon is in the Meridian Above or Below the 

Horizon. 

Why the Water F. 25. THE Main and Principal Difficulty Ber is to aſſign a Reaſon, why the 
eee ns Water Riſes to the ſame Height, when the Moon is in the Meridian above the 
is in the Meri. Horizon, or in that Below it, by the ſame Contractive Force, that is, how it comes 
2 . to paſs that whether the Moon is in 4 or C, the Water in the Diurnal-Tides always 
l. Riſes from g to G, ſince one wou'd think, that the ſame Contractive Force, which 
in 4 draws the Water from g to G, in C wou'd draw it from G to g; So likewiſe 

in the Spring or Monthly Tides, the ſame Effect is obſervable, when the Moon is 


in Conjunction with the Sun, or in Oppoſition to it, that is, when it is in B or in 
D, namc- 


2 


—— dy 

— . 
* 
” 
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Chap. V. Adding from or towards a Center of IJ hem. 


D, namely, on the ſame Side of the Earth with the Waters, which are raisd, or on 
the Oppoſite to them. e ee „%% 
Tax Solution of which can be no other than this, That when the Moon is in A in 
the Diurnal, or in B in the Monthly Tides, the Contractive Force of the Moon ach 
ing againſt the Contractive Force of the Earth, each of them Endeavours to draw the 


* 


Waters to them, but by how much more the Contractive Force of the Moon is Su- 


perior to that of the Earth, by ſo much do's it prevail againſt it, and Elevates and 
Raiſes the Waters above that Situation or Poſition, which the Contractive Force of 
the Earth would give them, and if the Moon and the Earth were to remain Quieſcent 
in A or B, and in E, the Waters wou'd continually ſtand at the Height of C or N, 
by the Superior Force of the Moon's Contraction, but as the Moon in 5 moves to- 


wards C in it's Monthly Revolution, and the Point g of the Earth towards z in its 


Diurnal, the Contractive Force of the Moon is diminiſh't by ceaſing to be Perpendi- 
cular, and becoming Oblique, and the Contractive Force of the Earth prevails, upon 
which the Waters begin to flow from their Height, and to fill the Places below them, 
and at length to ſubſide ; and this Struggle betwixt the Moon and the Earth continues 
quite round the Orbit of the one, and the Rotation upon it's Axis of the other. 
For the ſame Reaſon, when the Waters lye on the oppoſite Side of the Earth to 
the Moon, ſince the Earth and Moon preferve the ſame Diſtance from each other, 
the Difference of their Contractive Forces will be ſtill the ſame, namely, that of 
the Moon will be in the ſame Proportion Superior to that of the Earth, but as 
theſe Forces act Contrary to one another, the Superior Force, which was Attractive 
on this Side the Earth, will be Repulſive on the other; For if the Earth and the 
Moon, in this Poſition of the Waters, attracted them the fame Way, they wou'd not 


be Actions contrary to cack other, which by the former Phænomenon it is Evident 


they are, whilſt therefore the Earth attracts the Waters to it's Center, the Moon for 
the ſame Reaſon, by it's prevailing Force, will repel them from it on the other Side 
the Earth, to an Equal Height, as it drew them from it on this; for if theſe Two 
Actions are contrary to each other, it will be the ſame, whether the Earth draws 
the Waters one Way, and the Moon another, which is the firſt Caſe, or whether 
the Earth draws them the fame Way, as the Moon did before, and the Moon the 
Contrary, that is, Repels them, which is the Second. „„ 
Fon thus, in any Two Equal Forces acting with contrary Directions, it will be 
the ſame, whether the Firſt Acts towards the Right Hand, and the Second towards 
| the Left, or the Firſt to the Left, and the Second 
— B to the Right, for it is the ſame, whether A. preſſes 
Ge; to the Right Hand upon the Point C, and B to the 
7 5355000 Left on the ſame Point, or whether A acts towards 
the Left, and B to the Right by Attracting the Point C Different Ways with Equal 
Forces, ſo that Two Contractive Forces, as thoſe of the Moon and Earth, Acting 


3 


againſt cach other, may be Repreſented by Two Forces Attracting one another with 


contrary Directions, as when the Moon is in 4, and the Waters in g, or by Two 
Forces propelling cach other with contrary Directions, as when the Moon is in 4, 
and the Waters in , or, which is ſtill the ſame, the Moon's Force may be con- 
ſider d as a Propelling or Expanſtve one from the Center E in the Earth, and the 
Earth's as a Gravitating or Contractive one towards the ſame Center, for one Con- 
tractive Force Acting in a contrary Direction to another, is the ſame as an Expan- 

live one in Reſpect of that Contractive. 


F. 26. Having conſiderd the Moon in it's Revolution about the Earth, and ½ the Spriug 
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the Earth's Revolution about it's Axis, and what Effect they have upon the Flux . Month 


Al Tides are the 
and Reflux of the Sea, it is Neceſſary to know whether the Sun has any Influence Graef in ths 


in theſe Tides, becauſe in the Conjunction and Oppoſition: of the Moon with it, Moon's Con- 


that is, when the Moon is in B or in D, the Spring or Monthly Tides or Fluxes 


junction and 
5 | | : Oppoſition with 
uc the Greateſt, and in the Quadratures of the Moon with the Sun, the Tides are the Sun, and 


Nicpe, and which it is Certain it has for that very Reaſon, fince this Increaſe of Niebe in the 


the Tides cannot proceed from the Moon's being in B or in D, that is in Con- 
junction or Oppoſition with the Waters, which are Rais'd, which it is every Day in 
the Diurnal ones, and yet no Spring-Tides are conſequent from thence ; it muſt be 
therefore affirm'd, that the Sun has a Force and Efficacy in Raiſing the Waters, both 

| N 2 LD when 


Quad ratures, 


1 


29 


Forces. 


» 


when the Moon is in Conjunction, and when in Oppottion wits it, or rather 0 
it is Aſſiſting to and Concurrs with the Force of the Moon in Raiſi ing of tein, by 
whoſe Power that Effect is principally and properly product. 

THE Solution of which Phænomenon ſeems to be this, That as the 86 has Evi- 
dently a Great Expanſive Force, which always acts Contrary to the Contractive, ſo 
ſuppoſing the Moon in B, whilſt it by it's Contrary and Superior Contractive Force 
to that of the Earth Raiſes the Waters to M the Expanſive Force from the Sun in 5, 
Acting upon the the ſame Waters, Diminiſhes their Contract ve Force, tho ir is impreſs d 

with the ſame Direction, that is, Tends towards E, the ſame Way as the ContraQtive 
' Force of the Earth or Waters do's, but notwithſtanding i it's Tendency of Exertion is the 
ſame Way, yet ſince it's Force is of a Different Nature, it will weaken that Force 
which is of a Contrary one; thus tho' we ſtrike a Ball to the Earth, and the Force of 
Percuſſion acts the ſame Way with that of Gravitation, yet the Effect of Gravitation 
obtains Leſs, as the Force of Percuſſion is Greater, becauſe Percuſſion is an Ex- 
panſive Force Different from that of Contraction or Gravitation; ſo likewiſe in Fire, 
which exerts it ſelf all Ways, and conſequently Downwards, that is the ſame Way 
which Bodies Gravitate, the Force of Gravitation or Contraction is yet weaken'd 
by it, as Solid and Heavy Bodies are by it chang'd into a Light Cinder. 

Tax Expanſive Force therefore of the Sun concurrs with the Moon's Contrary 
and Contractive Force to the Earth, which, as has been ſhewn, may be confider'd 
as a kind of Expanſive, in Raiſing the Waters and Diminiſhing the Force of the 
Earth's Contractive, That is, an Expanſive Force, as of the Sun, Acting upon a Con- 
tractive, as of the Earth, the ſame Way, and in the ſame Direction of it's Force, 
may be eſteem a Repulſive or Expanſive one from the Center E, in Compariſon 
of the Earth's Contractive, which Tends and Prefles towards it. 

AND for the ſame Reaſon, when the Moon is in D, or in Oppoſition with the 
Sun, the Effect will be till the ſame, the Sun continuing in the ſame Situation as 

before, in Reſpect of the Waters in z, and it has been e prov d, that the Moons 
Power will be alike in D or in . — | 

LasTLy, when the Moon is in D, and the Waters are rais'd at J the Oy; ve 
Force of the Sun will have the ſame Effect, whether it Acts in the fame Tendency 
and Direction with the Earth's Contractive Force, that is, from 2 to E, or in a 
Contrary one to it, that is, from E to i, for they will be both Repulſive of the 
Earth's Contraction, the firſt will be repreſented by a Percuſſion to the Center E, 
and the other by a Percuſſion from it, and both equally Deſtructive of the Influence 
and Power of Gravitation, or that Force, which is of an oppoſite Nature to the 
Expanſive, for by this it is, that Waters are raisd into Clouds and Vapours. 

The Laws of AND from what we have faid, we may lay down theſe General Rules in Reſpect 


the Expanſrve of 115 Expanſive or Contractive Forces. 


andCourari% k. Thar a Contractive Acting in Oppoſition to a Contractive, is the ſame, as 
an ante Force Acting from a Center, and a Contractive Acting towards 
one. 

2. THAT an Expanſive Force Acting the fame Way with or in an Oppoſite to 
a Contractive, is the ſame as a Contractive Acting in Oppoſition to a ContraQive, 

or an W Force Acting from a Center, and a 1 Contractive Acting towards 
ONE. 

3. THAT an Expanſive Force Ading in Oppoſition to an Expanſive Force, is the 
fame, as a Contractive Acting againſt a Contractive, or as an Expanſive Force ACGUNS 
from a Center, and a Contractive towards one. | 

4. THAT an Expanſive Force Acting the ſame Way with another Expanſive Force, 
a Contractive the ſame Way with another Contractive, is the ſame, as Increaſing 
_ Expanſive Force from the fame Center, or Increaſing the Contractive towards 
one. 
How the Sun's F. 27. WHAT Remains now is to ez how this T heory of the Sun's Expanſive 
Expanſive and the Moon's Contractive Force is anſwerable to the Obſervations in Fact, before 


Force, and the 
Moon and Tecounted; And firſt it is from hence Evident, that on every Full and New Moon, 


Earth's Con- the Tides will be the Greateſt, that is, when the Moon is in Conjunction or Op- 


tract [ 
3 poſition with the Sun, and that they will be Niepe or not up, when it is in the 


menons of th Quadratures with it; They will allo be at the Greateſt Ebb, 6 Hours after they are 
idess at 


Chap. V. Adting from or towards a Center of Them, 

at the Fulleſt, by the Earth's Revolution about it's Axis, for if the. Waters are at 
their Height in N or in 7, when » by it's Revolution comes to J, or i to 2, Which 
weill be in 6 Hours, and, when the Sun and Moon will have the leaſt Influence to 
raiſe them by their Oblique Actions, they will accordingly ſubſide to the loweſt 
Standard; It will likewiſe be Full Sca + of an Hour and + a Quarter later every 
Day from the Full or New Moon, ſo as in 7 Days after, it is 6 Hours or 6 Hours +5 
later than in the Full or New Moon ; 

HENCE it is, that the Monthly and Diurnal Tides do agree, for as Full Bos is at N, 
when the Moon is in B or in D at thoſe Tides, ſo it is at the loweſt Ebb 6 Hours 7 5 
that is, When by the Revolution of the Earth about it's Axis 2 arrives at /, or i at 
And thus it is in the Spring and Niepe or Monthly Fluxes and Refluxes, for in 


2 


the Conjunction of B with the Sun or in the New Moon, and it's Oppoſition at 
D or in the Full, the Spring-Tides are obſerv'd, and 7 Days after the half Niepe, 


which is nearly the ſame in the Moon's Revolution about and Receſs from the 
Sun, as 6 Hours in the Diurnal Revolution of the Earth about it's Axis, and the 
Receſs of the Parts of the Earth from the Moon; that is, in both Caſes, the 

Moon is Perpendicular to the Earth in the Greateſt Piutnal Tides, and in + Part of 
the Earth's Revolution about it's Axis, that is, in 6 Hours, the loweſt Ebb is, and in 
the Monthly or Spring and Niepe-Tides, the greateſt Spring Flow is, when the Wa- 
ters are under the PEPTIC Influence of the Sun and Moon, and the leaſt Spring 
Flow or half Niepe, in + Part of the Moon's Revolution in it's Orbit or Receſs 
from the Sun, which is in 7 Days nearly, it being 29 Days and - in paſling from 
the Sun to it's following Conjunction with it; from thence they tall Gradually, 
till they are at the loweſt Ni iepe the fourth Day before the New or Full Moon, and, 
the Day after, the Spring-Tides begin £0 THE, 

THarT the Full Tide is + and + of an Hour later every Day after the Full or New 
Moon, ſcems to be from hence, that, the Moon paſſing about + and + of an Hour 
every Day from Weſt to Eaſt in it's Menſtrual Revolution, it poſſeſſes a Meridian, 
which is + and + of an Hour Eaſtward of the former, and therefore, whilſt the Earth 
1s carry'd Round upon it's Axis from Weſt to Eaſt likewiſe, it will be & and 4 of 
an Hour later, before the ſame Part of the Earth comes to the Moon y Meridian, 
and thus in 7 Days Full Sea is about 6 Hours later than in the Full and New Moon, 
for 7 x * +4 = 6 Hours 5; The Moon farther Proceeds 130 to the Eaſt every Day, 
which Reſolvd into Time, Meaſur d by the Earth's Revolution about it's Axis, which 
Performs 15% in an Hour, is {+ of an Hour = 3-5 divided by 4 =+ +7 nearly. 

THAT at Shoreham-Ferry the Sea Flows 4 Hours and Ebbs 8, is, becauſe the Waters 


there, which Deſcend into the Sea, lie Higher than the Ca, ſo that Two Hours 


are ſpent in raiſing the Ocean to a Level with them, which from thence begins to 
Flow and Deſcend upon them for the Remaining 4 Hours of it's Flux; On the 
Contrary, the Waters at the Ferry will Return more ſlowly than thoſe in the Ocean, 
becauſe, when rais'd by the Flux, they do not ſtand fo High and Steep above their 
Natural Situation, as the Waters of the : Ocean, and therefore will not Precipitate 
fo faſt, and likewiſe, becauſe they are met in their Regreſs by the Sca, which is 


now a ſecond Time upon it's Flow to reduce it ſelf to a Level with them; And See alſo 5. 29; 


this will give a Solution of all the like Phænomenons obſeryable in the Fluxes and 
Refluxes of Rivers Different from thoſe of the Ocean. 

FROx hence it is alſo manifeſt; why the Waters begin to Riſe or Lift three Days 
before the Full or New Moon, and are continually Increasd to the third Day after, 
when they are at the utmoſt Height, becauſe the Actions of the Sun and Moon are 
too oblique to obtain any conſiderable Influence till that Time, and their Force is 
Increas d even after they are the moſt Perpendicular, that is, in the Full or New 
Moon, becaufe thoſe Impreſſions ſtill remain, to which are added the Subſequent 
ones; Thus the Sun's Force in Summer, is more ſenſible ſome Time after it has been 
in the Tropick, than when it is in the Tropick it ſelf. 

For the ſame Reaſon, as the Moon recedes from that Perpendicular Taffucnce; or 
from three Days after the Full or New Moon, the Waters will continually Fall, and 
when the Moon is in it's Quadratures, or in the Middle way betwixt Full and New 
Moon, they will be half Niepe, and the loweſt Niepe will be the Day preceding 
the third Day before the Full or New Moon, that is, the fourth Day before it, ſee- 


ing 
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An Examina- 
eps in} ab the conſtant Obſervation of the Coaſters upon the Sea, which waſhes the Shores of 


ent Celebrated 
9 Suſſex, we may be enabled in ſome Meaſure to Judge of what is propos d to us 
Tides, by the from the preſent Celebrated Philoſophy, which very much ſupports our Opinion. 


ee. „ | Ay firlt it is plain from hence, which is there Affirm'd, that the Sea, every Lu- 
nar and Solar Day, or every Revolution of any Part of the Earth from the Moon 
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ing the Sun and Moon have little or no Effect till they are nearly in Conjunction 
See F. 31. with or Oppoſition to one another, not becauſe they deſtroy each others Effects, 
ſince they concur in their. Actions, but becauſe the Sun has little Power to raiſe 
the Waters unleſs in Concurrence with the Moon; And that the Spring-Tides will 
be Equal at the New or Full Moon has been already ſhewn, becauſe their Expanſive 
and Contractive Forces will be in both Caſes Equal. 

| LasStLy, the Waters move Faſter in the Spring than in the Ni iepe- 5 becauſe 
the Forces of the Sun and Moon, which Actuate them are Greater, by which 
they are rais d Higher and Quicker, and deſcend with more Violence from ſuch Ele- 
vation to the Shores. What has been ſaid here, in Reſpect of the Tides at Worthing- 
Point and Shoreham, will be Applicable to any other, allowing for the Different Cir- 
cumſtances of the Place or Ocean. Thus far we had Writ, before wWe had ſeen Sir 


V. Neuton on this Head. 
F. 28. FrRoM the Doctrine of Tides 1 85 1 er dd. and Which is e ng by 


Them. 

OA: or Sun to the ſame Luminaries, ought to have and really has Two Fluxes and Two 
Prop. 24 Refluxes, but then we muſt Enki add, that ſo it wou'd have, if the Moon was 
Lib. 3. only conſider'd in this Revolution, tho they wou d not be altogether ſo Great, the 


Sun only Aſſiſting by it's Expanſive Force, what is principally perform'd by the 
Moon's Contractive, according to what has been already Explain'd, and if that Ex- 
panſive Force of the Sun was ; Abſent, the Contractive of the Moon wou'd raiſe the 
Waters to nearly the ſame Height, ſince the Expanſtve Force of the Sun only Faci- 
litates the Moon's Operation. 
SzgcoNp, It is not yet ſo Evident, what the preſent Philoſophy likewiſe Aerts, 
that the Greateſt Height of the Waters in Seas, which are Free and Open and Deep, 
follows upon the Appulle of the Luminarics to the Meridian of the Place in Leſs 
than 6 Hours, and that in the Azlanzzck, the Ethiopick, and Pacific Ocean, the Greateſt 
* Tides or Fluxes at the Shores are about the Third Hour after ſuch Appulſe, Reckon- 
ing an Hour to be the 24th Part of the Moon's Apparent Revolution from to 
the ſame Meridian. 
Brcausk we take the Diurnal Tides, according, to the Account foregoing, to pro- 
ceed from the Appulſe of the Moon to the Meridian, and that they are then or 
thereabout the Greateſt, that is a Little after ſuch Appulſe, that 3 Hours after they 
Decline, and in 6 Hours entirely Sink, as is plain in Fact from what is affirm'd on 
the Coaſts of Suſſex, and for which there has becn a Reaſon given. 
IIS cannot be attributed to the Streightneſs of the one Sea in Reſpect of the 
others mention'd, ſince tho” it is not fo Large, it is yet as unreſtrain'd and uncon- 
find as any other can be, it lies within it's Chanel to a great Diſtance from the 
Shore, and has a Plain, Flat, and Even Strand for ſeyeral Miles together, it do's not 
| Riſe or Move, but as the Moon comes to the Meridian of the Place above or be- 
low the Horizon, and do's not owe the Flux of it's Waters to any others pouring 
in upon it. 
thy on the F. 29. ON the other Hand, what can vu faid, when it is as Punctually maintain d. 
Shores of che that upon the Shores of the Atlantick, the Athiopick, and the Pacifick Occan, the 


Aramick, 15 Greateſt Tides or Fluxes are about the Third Hour, after the Appulſe of the Moon 


Mthiopick, 3 n | ; - 
and Pacifick to the Meridian, that is, when it is in the Mid-way betwixt the Meridian and Hori- 


ee F up „% zon? The Reaſon of which is Probably this, that the Greateſt Height of the Waters 
Xe in the Ocean is to be diſtinguiſh'd from the Greateſt Height of them at the Shores, 


or Fluxes are | 


about the Third the firſt proceeding from the Appulſe of the Moon to the Meridian, and the laſt 


3 from their Flowing down from that Height by their proper Gravity to the Shores 
the Moon to below them, the Flevation of the Waters, in the former Caſe, is Common to the 
- 1 Occan every where, which is conſtantly rais d to the utmoſt Height upon the Moon's 
Princip. Appulſe to the Meridian, or preſently after, but the Elevation of the Waters, in the 
: oP» 24+ ſecond Cale, is owing to the Deſcent of them from that Height, and being yet in 


Lib. 3. Part ſuſtain d by the Moon's e Force, which Deſcent will be in a . 


LY 


REY. 


8 


Chap. V. Adding frau ar towards a Center of Them. os 


or Leſs Time, as. the Shores arc Nearer or Farther an from the, .above-men- 
tion'd Height And this will give an, Account why the utmoſt Tides and Bluxcs in 
Rivers, which communicate with. the Ocean, may be at Different Times after the 
Fenn of the Waters by ſuch an Appulſe. This Philoſophy ſecms only to con- 
5 the Former, namely, the Riſe of the Waters in the Occan, and not to make 
Y Diſtinction of it from the TLatter, or tlie Riſe of them at the Shores, Whercas 


ed proceed from very Different and Contrary Cauſes; the firſt. from the Moon's 


1 and the laſt from the Earth's... It. may be added, that as the Suns Ex- 

panſiye Force is Greateſt betwixt; the Tropicks, ſo is the Contractive of the Moon, f , ln. 
and about 3 beyond Them, under which Tra& of the Heavens the afoveſaid Oceans 17. are pro- 
lie, for our Winters ſeem to be. caus d by frequent Returns of the Moon to our 4 ee 
Tropick, whilſt the Sun Retires to the other; and therefore, the Waters, being Force of the 
ſuſpended by a Greater Contractive Force of the Moon, are not permitted to De- end, e aw; 


ſeend to the Shores, till that Force is Impaird ſome Time after the Departure of BPO te 


the Moon from the Meridian, that is, at ſome Diſtance from it. , /, 1 the Sun. 
F. 30. Taz ſecond Thing aflerted in this Philoſophy is, That the Two Motions The Ain # 


which. are Excited by theſe Two. Luminaries, are not ſeparately Diſcernible, but pro- / Sun Incon- 


duce à certain mixt Motion, and that in the Conjunction or Oppoſition of them, ge. A, ; 


or their Syzygiæ, their Effects will. be join d and united by which the Greateſt Flux Tides in Re. 


and Reflux will be Caus' d, which has been already ſufficiently explain d from the ſpect of chat i 


the Moon. 


Expanſive Force of the Sun, and the Contractive of the Moon, and that the Former Sir I. Newt. 


is eee compar'd with the Latter; and ſo it is likewiſe in Reſpect of it's Princip. 
Heat, which is not able to diſſolve, with all it's Force, the Ice and Snow, Which lic in 1% 3 
the Northern Seas and on the Tops of the higheſt Mountains, ads 4 as Was WH 
ſhewn, by the Moon's Influence. 


F. 31. Tar third Aſſertion is ſomething Emmondinary,: and whichs is 5 in 3 8 


the Editions of this Philoſophy, that in the Quadratures the Sun will Raiſe the Wa- of the Hater, 


ter, where the Moon Depreſſes it, and will Depreſs it, where the Sun Raiſes it, and % ay np 


from the Difference of their Effects, the leaſt Flux and Reflux will ariſe; which, in preſſion of them 
a Grammatical Conſtruction, is as much as to ſay, that the Sun will Raiſe the Water, Lo OY 
where the Moon Depreſſes it, and the Sun will Depreſs it, where the Sun Raiſes it, {11,51 5 


explain d by 
which is a Contradiction, or elſe in a leſs Grammatical one, the Sun will Raiſe the te Modern 


Water, where the Moon Depreſſes it, and the Moon will Depreſs it, where the Sun e 
Raiſes it, which is a Tautology, Princip. 


War 1 ſuppoſe 18 meant, is this, 1 as the Greateſt Flux and Reflux 18 in 5 * a4 
Sy zygiz, ſo the Leaſt is in the Quadratures, and that, where cach of theſe Lumi- wdic 1. K * 


naries Act perpendicularly, they will have the Greateſt Force to Raiſe the Waters, 


either jointly, as in the Syzygiæ, or ſeparately, as in the Quadratures, and where the 


moſt Obliquely the Leaſt, as the Sun in Reſpect of the Waters, which lie under the 


Moon in it's Quadrature, and the Moon in Reſpect of the Waters, which lie under 
the Sun in that Quadrate Situation, which is a perfect Axiom, and has been before 
Accounted for. As to what is farther alledg'd concerning the Forces of theſe Lu- 


minaries, betwixt the Syzygiz and the Quadratures, it do's not n to be here con- 
lider'd, ſince it entirely Depends upon what foregoes. the ar 
$. 32. AND the Reaſon, Why the axwy of the Waters is later in Rivers, which f as 3 
Communicate with the Sea, than in the Shores of it, dos not ſo much proceed from bras in 
their Shallows, nor from the Streightneſs of ſuch Paſſages, thro' which the Waters Communicate 
are conyey d, as from the Diſtance they have from the Height of the Waters rais' ue 1 = 
in the Occan by the Appulſe of the Moon to the Meridian, and from the Height $hore: of ir. 
of thoſe Rivers in Reſpect of the Ocean, which being Different, the Times from the * 8 
Appulſe of the Moon to the Meridian, will be Various, in which the Waters of the prop. we 


Ocean deſcend into the Rivers, in order to produce betwixt them one uniform Lib. 3. 


Level firſt, and after, a Flux of the one upon the other. The Greareft 


$.33. IIS true the Effects of theſe Luminaries do alſo depend upon their Diſtances roi ry be 
from the Earth, fo that in leſſer Diſtances their Effects are Greater, and in Greater e 


Luminaries are 


Leſs, but perhaps not in that Reaſon and Proportion, which is here aflign'd, that is, in their$yzygie, 
in a Triplicate one of the Apparent Diameters, ſince we have before ſhewn what 7. 4 


Perigeums. 


little Reaſon there is to depend upon a Computation from ſuch Diſtances, where the Sir If. Newt. 


Diſtances themſelves are ſo Precarious and Uncertain, however we may in General Sno 1 
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are Greater 
about the © 


LEquinoxes 


flices. 


Princip, 
Prop. 24: 
| Lib. Hi, 


why the Tides + 


Sir Iſ. Newt. 
loſophy, it muſt likewiſe acknowledge, which we contend for, that the Contractive 


1 Force of the Earth and the Motion of the Moon from the Meridian are the Cauſe 
of the Flux of the Waters to the Shores, by the firſt of which they are made to 
Deſcend from the Height, to which the Moon in it's Meridian had raisd them, and 
by the laſt the Perpendicular and Contractive Force of the Moon is weaken d and 
diminiſh'd fo far, as to allow the Waters to Deſcend from their Height, and to give 


07 the Enpanſs re and Contractive Forces Bock I. 


fay, that in Winter, when the Sun is i in it's Perigeum, it produces Greater Effects, 
and makes the Tides riſe Higher, tho very little, than in Summer, becauſe of it's 
ſmall Expanſive Force in Reſpett of the great Contractive one of the Moon; as alfo, 


that the Moon every Month, in it's Perigeum, excites Greater Tides rhan fifteen Days 
before and after, when it is in it's Apogeum; From whence it comes to paſs, that 


the Two Greateſt Tides or Fluxes of all, cannot follow one another in any Two 
ſubſequent Syzygiæ: For ſuppoſing the Sun and Moon to be in their Perigeums, 


when they are in their Syzygiæ, the Greateſt Æſtus or Tide will enſhe, but in the 


next Syzygiæ it is plain, that both of them will not be in their Perigeums, nor in the 
" Syzygiz following the former, and ſo on; that is, the Greateſt Tides will be, when 
the Sun and Moon are in Weir Syaygiæ, and When both of Them are in theit peri- 


1 and not otherwiſe. = 
F. 34. IF the Moon, whoſe Effect is Chiefly and Principally to be Py. der'd; DOT 


plac d in the Pole, and without any Motion, it is certain, by what we have alledg'd 


in the Doctrine of Tides; that by it's Oontractive Force, which is Superior to that of 


the Earth's, it wou'd draw the Waters towards it, and they wou'd not Deſcend at 


than the Sol. 
all, and conſequently, there wou'd be no Reciprocation in the Motion of the Wa- 


ters, or any Flux or Reflux of them; But, when this is confeſs d by the preſent Phi- 


the Contractive Force of the Earth the Prevalence; and when the Moon is ſtill far- 


ther temov'd from the Meridian, the Waters Sink from the Shores and return to the 

Ocean by the Contractive Force of the Earth ſtill more Prevailing; and the Reci- 

procation of the Waters proceeds from the Mutual and Reciprocal Attraction, by 
the Moon and Earth, of the Waters from the Earth and Shores towards the MOOD, 
and from the Moon towards the Earth and Shores. 

Ir is, notwithſtanding, but illy infer'd from a Suppoſition of the Moon's being fixt 

in the Pole, and obtaining no Reciprocation of the Waters there, that it's Effect 


and the Sun's is diminiſh'd,” the farther they Dechne from the Agquator, and the 


nearer they Approach to the Pole, and therefore, that the Tides are leſs in the Sol- 
ſtitial than in the Æquinoctial Syzygiæ; For it would be the ſame, if the Moon was 


ſuppos d to remain Immoyeable in the Aquator, and the Earth not to be Revoly'd, 
that is, there wou'd be no Fluxes or Tides, but the Water wou'd continue ſuſpended 


without any Reciprocation or Motion; It wou'd yet be a hard Inference from thence = 


to athrm, that the Flow of the Waters wou'd be the Greater, the farther the Moon 


was Diſtant from the Aquator, and therefore, that the Tides are Greater in the Sol- 


ſtices than in the Aquinoxes ; notwithſtanding which, this may be as well Infer'd as 
the other, ſince we may as well ſuppoſe the Moon to ſtand ſtill in the Aquator, and the 
Earth to be Quieſcent upon it's Axis, as Imagine the Moon to be fixt in the Pole. 


IN Truth, there is no Connexion at all betwixt the Suppoſition and the Inference, 

- betwixt the Waters being ſuſpended, and their being ſuſpended to a Higher Degree 
.. (which they muſt be in Greater Fluxes) the farther they are from ſuch a Suſpenſion ; 
For where is the Force of this Concluſion? The Waters will be ſuſpended, if the 
Moon is ſuppos d to be in the Pole, therefore they will be ſuſpended Higher in the 
Solſtices, and yet Higher in the Æquator; The Waters are Quieſcent, where the 


Moon is ſo in the Pole, therefore the Fluxes will be Leſs in the Solſtices, and 


.. Greater in the AÆquator, becauſe the Moon is not there Quieſcent; How are 
the Degrees of the Fluxes aſcertain d from the Moon's not Moving at all in the 


Pole, and Moving in the Æquator? 


Tax Reaſon therefore, 910 the Tides are Gre about the AÆquinoxes than the 


1 4 Solſtices, is; FIRST, Becauſe when the Earth or Sun is in the Plane of the Æquator, 
the Moon and it's Orbit will more nearly Coincide with that Plane, than when the 


Earth and it's Moon is in the Greateſt Declination from it, that is in the Solſtices, 
and conſequently in the firſt Caſe, the Moon will be in a more Exact Conjunction 


and 9 with the Sun, than in the Laſt, by which the will be 9 8 
tionabiy 
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tionably 'rais'd, in like Manner, as they are in the Monthly Syzygiæ; or the Lumi- 
naries, Acting more perpendicularly in the Æquator than in the Solſtices, will produce 
a Greater Effect upon the Waters in the one Circumſtance than in the other. 
_ .»- SgECOND, Becauſe the Waters at the Æquinoxes arè in the fitteſt Temper and 
Diſpoſition to be rais d, as being then in the utmoſt Fluidity; In Winter they are 
Dull and Torpid, and in ſome Seas to that Degree, as to be Frozen into Ice, and 
as Ice cannot be rais d into a Flux by the Moon, fo any Approaches of the Waters 
to that Phlegmatick State will render them in ſome Meaſure Averſe and Reluctant 
to the Impreſſions. of it; In Summet (ſince the Mõon can no more raiſe Fire than 
Ice into a Flux) they are too Heated and Fiery, and by that Means likewiſe are leſs 
Obedient to the ſame Contractive Impreſſions; but in Spring and Autumn both 
theſe Obſtructions are Remov d, and they in Conſequence rite with Greater Freedom 


108 


and Eaſe upon the Application of the Moon's Force to them. 


F. 35. Ox the Contrary, the Tides are Greater in the Solſtitial Quadratufres 1% the Tide: 
than in the Equinoctial ones, becauſe in the Solſtitial Quadratures, the Sun is in , ee 8 
the Tropicks, and the Moon in the Aquator, by which the Former will have Quadratures 
the Leaſt, and the Latter the Greateſt Influence, and in the Æquinoctial Quadra- n in the 
tures, the Sun will be in the AÆquator, and the Moon in the Tropicks, by — 
which the Former will have the Greateſt Influence, and the Latter the Leaſt, and Sir If. Newt. 
therefore ſince the Moon's Contractive Force has the (Greateſt Effect in Raiſing the pros. L 
Waters, the Tides will be the Greateſt in the Solſtitial Quadratures, and the Leaſt in Lib. 3- 
the Æquinoctial ones: The Sum of All is, The Tides are the Greateſt in the Zqui- 
noctial Syzygiz, becauſe the Sun and Moon are then in the Aquator, or the neareſt 
to it, and Leſs in the Solſtitial Syzygiz, becauſe they are then in the Tropicks, in which 
they have the leaſt Force; and the Tides are Greateſt in the Solftitial Quadratures, 
becauſe the Sun is in the Tropicks, and the Moon in the Æquator, and Leſs in the 
A quinoQtial Quadratures, becauſe the Sun is in the Æquator, and the Moon in the 
Tropicks; which exactly Correſponds and Agrees with what we have before affirm'd, 
and is a full Conviction of our Doctrine of the Expanſive and Contractive Forces. 

From whence it follows, as is aſſerted in this Philoſophy, that the Greateſt Tides | 
fall on the Syzygiz, and the Leaſt on the Quadratures about the Times of the A qui- 
noxes, and that the Greateſt Tides in the Syzygiæ are follow'd by the Leaſt in the 
Quadratures, which is alſo found by Experience. 1 

F. 36. Ihr the Greateſt and Leaſt Tides oftner precede the Vernal Equinox Wy the great- 
than follow it, and oftner follow the Autumnal than precede it, is not owing 8 0 

much to the leſs Diſtance of the Sun from the Earth in Winter than in Summer, precede the ver- 
Which has an Inconſiderable Effect in Raiſing the Waters, and is only Concurring Ae 
and Aſſiſting to the great Action of the Moon, as firſt to the fuller Power and „„ 
Force, which the Moon has in Winter than in Summer, by which it Harden's and len the Au- 
Contracts Seas into Ice, which ſhews a Greater Force than Raiſing of them in the —_ 3 
Flux; and ſecond, becauſe the Waters are more diſposd to be Elevated in the Colder Sir If. Newt. 
than in the Hotter Seaſons of the Year, which is the Reaſon that there is more Rain 3 87 8 0 
in Winter, and in Spring, and Autumn, than in the Summer, that is, they are more . 
Fluid, excepting in Froſt, than in the Summer, when their Parts are rather in a 
Tumult and Ferment and heated into a Degree of Fire, than paſſive and yielding to 
any Force which ſhall be impreſsd upon them; And it is not impoſſible or unlikely 
but rather certain, that the Quantities of Waters rais d, and which fall in the Year, 
are not only to be Attributed to the Sun's, but to the Moon's Action, by which it 
is capable of Railing whole Mountains of them in the Ocean, and that the Expanſive 
Force of the Sun, by diſſolving the Contractive of the Moon, or the Moon's Con- 
tracting what the Sun has Diſſipated and Exhal'd, is the Occaſion of their Falling, 
and which may be the Reaſon, why there is the Greateſt Plenty of Showres in Spring 
and Autumn. As to the ſecond Cauſe alledg'd for heightening the Waters in the 
Aquinoxes, namely, the Temper and Diſpoſition of them, that do's not obtain in 
the Solftitial Quadratures, becauſe the Waters may be made too Fiery and Expanſive 
irom the Solſtice for an Elevation by the Moon's ContraQtive. RY 

$. 37. ThE Doctrine we have proposd concerning the Contractive Power of the If the Modern 

oon and the Expanſive of the Sun, if carefully conſider d, may be apply'd to P*#rive f 

hat follows in this: Philoſophy, and by which we may judge, where it Deviates te + 


Forces was 
from 


r 
r 
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| The-Rewoluti- 


06 Of the. Expanſroe and Copreatiied Forces, Bock I. 
Fe, che Sun, from the Truth, aud where it Agrees with it; As to the Calculations. of the Sun's 


„ and Moon's Force in Raiſing the Waters, they depend upon Principles, Which ſeem 


and Planets, © 
2 foll % to be falſe in themſelyes, and therefore I ſhall not particularly conſider them, that 


875 1 . is, of an univerſal Attraction of Bodies to each other, which, if true, if the Sun at- 
tracted the Earth, and the Earth the Sun, if the Moon attracted the Earth, and the 


Princip. 
Prop. 7 36, Earth the Moon, as is ſuppos d in this Philoſophy, what ſhou'd hinder the Moon's 
„ Deſcending to the. Earth, and the Earth to the Sun? what ſhou'd obſtruct all the 


Sir II. Newt. 
Optical Gas: Planets falling together, as uniting in one Body with it; unleſs we introduce an 
and Proj Force to keep them up from ſuch a Tendency ! On the 


Ties. inary jectile 
Contrary, the Sun has an Expanſiye and Diſſipating Force, as is Evident in Fact, the 
Earth has a Contractive, as is Evident from Gravitation, and the Moon has a Con- 
tractive, but Which acts in, a quite contrary Direction to that of the Tacth, as is 

manifeſt from the Tides produc by their Contranitent Forces. 
be Revoluti- -- F. 38. As therefore we plainly find, that a Motion or Revolution of We is 
wh of oy : effected by Two contrary Forces contending with each other, and as the Waters 
Fg Ed, an} obey the Contractive Forer of the Moon or the Earth, as the one or the other be. 
comes Superior, ſo it is neceſſary that the Moon it ſelf, as it's Contractive Force is 


the Plauets 


Ss ＋ Supetior, ſhoud either draw thegarth to it, or Reyolve round it, for that Superiority 
em g, of Force mult be ſpent ſome. Way, and ſince it cannot attract the Earth to it, it 
Principles. | muſt therefore move about it; thus in any Two contrary Forces, as that of a Sling 
thrown round upon a Center, if the Centrifugal Force, which proceeds from the 
Expanſive of the Mind, is Greater: than the Centripetal of the Stone, a Revolution 


XP< 
will be perform' 'd about the Center which detains it, and we have ſhewn, that Two. 


Contractive Forces Acting in Oppoſition to each other are the ſame as a Centrifugal 
and à Centripetal. For the ſame Reaſon the Planets will Revolve round the Sun, 
the one having an Expanſive Force and the other a Contractive, that is Two contrary 
ones, if the Conttactive is Superior, to the Expanſive; from whenee ariſes that Equal 
Poile we before aſſerted amongſt the Heavenly Bodies of the Moon with the Earth, 
and the Planets with the Sun, the Exceſs of their Forces being ſpent in their Revo- 
1 5 And from whence is Evident, the Infinite Wiſdom of the Almighty 
be ides our on, according to the ſtricteſt Laws of Proportion and Reaſon. 

g. 39. FRo the Contrathive Force of the Moon an Account may . likewiſe be 


Why River 
and Spring given, why Rivers are not Elcvated in Fluxes, but yet may be Frozen by it; They 


Warers are . cannot be raisd in Tides or Fluxes for Two Reaſons, becauſe the Contractive Force 


aisd into 
25 as the of the Earth encloſes them too nearly, and becauſe the Vivacity and Spring of thoſe 


Ocean is. Running Waters, by which they Approach nearer to a Fiery or Expanſive Force, 


makes it, that they are leſs Obedient to, or capable of the Impreſſions from the 


Contractive Force of the Moon, whereas the Ocean lies at large from the Shores, 
and is of a Saltiſh and Contractiye Nature, and is therefore more liable to the Actions 


of a Body, as the Moon, to whoſe Nature it more Approaches; For this muſt be ac- 


knowledg d as an univerſal Principle, that the nearer any Bodies Approach to each 

 _ .. other in the Quality of their Forces, the more Ready they are to Unite, and the 

"> JOE Contrary thoſe Forces are, as the Expanſive and Contractive, the more Averſe 
icy are to ſuch an Union, as may be prov'd by a Thouſand Inſtances. | 

PS - 40. FRoM the Contractive Force of the Moon it is alſo Evident, why Rivers 

Take han are raisd and ſwell'd by being Frozen, that is, Why Ice is Lighter an oro up Aa 

Water, and Greater Space than Water, becauſe the Influence and ContraQtive Force of the Moon 

Ree” being Superior to that of the Earth, in the utmoſt Efforts of it in Froſt, both Con- 


which are 
Frozen, riſe 


in Height, ard and Heightens and Raiſes them from the Earth; and it is not Impoſlible- but very 


are Contradted 
from the Banks Probable, that the Moon in it's Libration or Baoubondemaate with the Earth, ſome- 


or Shores, and times comes much nearer to us than what is allow'd by the Calculations of Aſtro- 


wh in- 
ae e - homers, who. do not nor have conſtantly obſerx d it's Motions, in which Caſes 


ters are Sharpe 


han others. harder and {harper Winters will be produc'd. 


F. 41. FRou the ſame Contractive Force of the Moon it is, that Melancholy 


I Lunaticłs 
Perſons are more liable to it's Influences than thoſe whoſe Animal Spirits act with 


are more par- 


he Mot Greater Fire, Lite, and Vivacity; the Dull and Languid of the one being more capa- 
ble Fats being Affected by the Moon than the Brisk, Fiery, and Expanſive ones ax 
the 


Juſfluence. 
4 * T4 


oſer, Who weighs the Heavens as in a Balance, and Adjuſts Millions of Syſtems, 


tracts the Water from the Banks of Rivers, or the Shores of Seas, which are Frozen, 


_— - 
1 
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the other; and thus no one ever knew a Man Diſtractad with Joy 1 With Chear⸗ 
fulneſs, where the Spirits and Blood move Briskly, but a Thouſand have been with 
Grief and with Sorrow, where their Force has more of the Contractive than m6 
Enpanhves Which ſeems to be the Caſe alſo of the Hydrophobia. Fray 

F. 42. HAvING: thus far confirm d the Contractive Force of the Moon from 3 Dinar Con: 
33 it will be now neceſlary to proceed to other Contractive Forces; That of ene ieghss | 
the -Earth 1s leſs than that of the Moon, as we have already evincd from the Tides the Inſtances of 
occalion'd by their Mutual Conflicts; the Contractive Force of one Planet we may Them. 
reaſonably conclude 1s Greater than that of another; the Contractive Force of Snow. 
is Greater than that of Rain, of Hail than that of Snow, of ſharp Froſt than that 
of Hail; the Contractive Force of Gold is Greater than that of Silver, of Silver 


Greater than that of Copper or of Iron, ſuppoſing the Expanſive Equal; and if theſe 


Bodies were placd at any Diſtance from each other, without the Earth's Intervention, 


they wou'd for the ſame Reaſon ſhew and exert) their Particular Forces of Con- 
traction, as much as we Experience the Earth and Moon do; and if their Contractive 
Forces act with a contrary Direction, they will revolye about each other, if in the 
fame, they will mutually attract each other, and unite and cloſe together, which is 


the moſt likely, as they all Gravitate to the Earth, and therefore have che ſame Con- 


tractive Force with it. 

ThE Greater Quantity of any Conmtattive Force — is, 5 1 will by ſo 8 of 
much be Increasd; a Ball of Snow has a Greater Contractive Force, and is Colder % Contractiue 
than a ſmall Plume, Flower, or Icecle of it; a large Heap or Congeries has a Greater 3 5 
Contractive Force than a Ball of it; a Mountain or Ocean of Ice has a Greater 
Contractive Barde than a little Chryſtal of it; a Globe of Gold, Lead, Iron, Cc. 
of 10, 20, or 100, or looo Inches Diameter has a Greater Contractive Force than 
one of 2, 3, or of 5; The Earth has a Greater Contractive Force than any Greater 
or Leſs Portion of it; and every Planct has a Greater Contractive Force than it's 


Half or any other Part. 
As to the Diſtances of theſe 5 Tacos the Forces are Greater the Nearer pin 


they are from the Centers of their Action; the Nearer the Moon comes to the Contractive 
Earth, the Greater Effects it has in Freezing Waters into Ice, or Raiſing them into 


Forces. 


Tides, ſo that if the Earth was ſome Miles ncarer to it, it wou'd be Cover'd with an 
univerſal Froſt, and the whole Seas drawn into Vaſt and Stupendous Mountains 
from the Boſom of the Ocean; if we touch Ice or Snow, it is Colder than if we 
are at ſome Diſtance from it, if we are in the Coldeſt Countries, as in Greenland, 
Norway, or Ruſſia, we are more ſenſible of it's Effects, than if we are in more 
Diſtant Regions from them; the Ncarer any Planets approach to each other, the 
Greater is their Force of Contraction, that is, they more obſtinately and ſtrongly 
maintain their own Particular Forces of Drawing and Attracting Bodies to their 
own Centers, thus alſo the Nearer any Gravitating Body is to the Earth, it is more 


forcibly drawn and impell'd by it. 


> 


Alk, which is the fartheſt from the Center of the Fant 8 Gontrs ion, has a 95 mind 2 
Contrattive Force than Water or Earth; Water and Earth, which are upon the Sur- Ar, Hater, 
- 8 ; | . f us SHS Earth, Stones, 
ace, than Marl, Clay, Stones, Minerals, and Metals, which lie within the Bowels of ynerals, 


it; and ſtill Nearer to the Center, there may be a Matter for all we know, which, is Meſ als. 


till Denſer, Groſſer, and more Impenetrable than any we meet with here. 


Taz Contractive Force of Plants and Trees, which are farther from the Center, inſtancs 3. 
is leſs than that of Earth or Water, by which Wood becomes Lighter than it, tis Vegetation, 
lels in the Leaves than in the Boughs, in the Branches than in the Trunk, and in 
the Trunk than at the Root the Particular Center of ſuch Contractive Forces. 

Ir may be farther obſerv'd, in Reſpect of V egetation, that the Moon likewiſe in 
all Probability, as well as the Sun, has here it's Influence, the Sun by it's Expanſive, 
and the Moon by it's Contractive Force, both Conſpiring as to raiſe the Tides, ſo 
to draw forth Plants and Trees from the Earth; From whence it will follow, that 
as the Fluxes in ſuch certain Circumſtances are Elevated only to a determin d Height, 
lo Plants and Trees, according to their ſeyeral peculiar Expanſive and Contractive 


Forces, acting from and towards the Root and aſſiſted by the Expanſive and Con- 


tractive of the Sun and Moon, have their ſtinted Growth, and do not riſe in Infini- 


tum, but ee to the Sers gerd and Proportion of the Acting Forces; and as the 
O 2 Sun 


of the F xpaniſe ve and Contractive Forces, Book I. 
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Sun and Moon are the TWS Grand Sources of the Expanſive and Contractive, ſo 


ſuitably we find UP ey OY under 1 Influences Te are, are . An 


6f Them. 
oe . _ OpoRovus Bodies have all a Contradtive rde by which they are | hinder from 
5 being diſſipated by their mow ive, and which therefore only Exert themſelves in one 
contina'd Pulſe upon the Ethereal or Airy Plenum, which ſurrounds them; This 
Contractive N is the Greateſt at the Center, and Leſs in any Removals from it, 
Which is the Reaſon, that the Flowers and TORI of Trees Smell more than the 
. the Stock, or the Root. 
luſtance . BopikEs likewiſe, which are Sonorous, have a Conteedlive Potee, hich is 15 
. Greateſ) at the Center, and Leſs at various Diſtances from it, thus the String of a 
Harp or a Violin, is more Sonorous in the Middle of it than in the Center of it's 
Contraction or Tenſion ; A Bell is more Sonorous towards the Extremities than in 
the Center of it of Suſpenſion or Contraction. 
tnſtance 6. CoLovur'd Bodies have a Contractive Force, by which their Parts arc © kept and 
N getaind teeitter, and the Nearer thoſe Parts are to each other, their Contractive 
Force is the ee all TIRE Things 1 ro ow and the more 8 they 
cohere. 
Nl JJ LASTLY, The Rel Syſtem Mes” a Contratiive, as well as an \ Expanſt ve Force be- 
The Animal Jonging to it, as is Evident” from the Syſtole and Diaſtole of the Heart, from the 
., Pulſe of Contraction and Dilatation of the Arteries, and from the Expanſion and 
Conttaction of the Muſcles. The Source of Expanſion ſeems to be that of the 
Mind, by which the Body is transferd from one Place to another, and all it's Actions 
are perform'd according to the Direction of the Will, and the Source of Contraction 
that of Matter, in Reſpect of the Mind; and as the Expanſive and Contractive Forces 
are united, according to what we have thewn, in all Material Beings, fo the Expan- 
ſive Force of the Mind, may be united with the Contractive of Matter; but yet, as 
the Expanſive Force of the Sun is perfectly Contrary to and Different from the Con- 
tractive of the Earth, or the Moon, or the Planets, fo likewiſe the Nature of the 
Mind, which is Expanſt ve, is entirely Different from that of Matter, which is Con- 
tractive; and laſtly, as the Expanſive Force, as that of the Sun, can ſubſiſt of it ſelf 
without the Contractive, fo likewiſe can the Mind, which is of an Expanſive Nature, 
without Matter, tho” at preſent it is united to it; which, if duly attended to, will 
give an Account, how the Mind may be united as it really is to the Body, and 


WOW” it Has yet Exiſt in a State of Separation from it. 


From whence 5. 43. IF it be now Inquir'd what is the Cauſe of theſe Expanſive and ContraQive 
proceeds the Forces, of which all Material Nature conſiſts, and what is the Reaſon of the Diffe- 


Difference ane Oba Variety of them? The laſt Queſtion may be caſily anſwer'd, that they 


Variety of the 
Expanſive and proceed from the Different and Various Combinations of their Forces, Quanti- 


Fa ties, and Diſtances alledg'd in the Preſent Theorem; Thus, ſuppoſing the Sun to 
7 Have it's particular Expanſive Force, the Moon to have it's Particular Contractive, 
= and the Earth another Contractive peculiar to it ſelf, and contrary to the Former, 

and cach of them their ſeveral determin'd and certain Quantities and Diſtances, we 
may eaſily conceive what Effects will ariſe from Differently Combining them. Let 
us firſt take the Sun and it's Expanſive Force, at an Infinitely ſmall Diſtance from 
it, the Intrinſiek Force, by which it Heats, Diffipates, and Repels, conſider'd together 
with the vaſt Quantity of it, will be Prodigious and Immenſe, fo that if any Planet 
were to approach near it, it wou'd not only Heat and Diſſipate the Parts of it to 
an Inexpreſſible Degree, but wou'd Repel it with the utmoſt Force and Violence; 
and which may be a Reaſon, why the Planets move with a Greater Velocity in their 
Petiheliums than in their Apheliums, as their Contractive Forces may be another, 
which have been before Explain d. 

IIS vaſt Expanſive Force to us, who are in the Northern Climates, at the Diſtance 
of our Earth and in our Tropick, Heats, and in the Winter Solſtice only Warms, 
and to thoſe, who are under the Æquinox, it Scorches and Burns, and it's Diſſipating 

and Repulſive Power is accordingly leſs or more Forcible, by which it drives us 
into Shades, raiſes Water into Vapours, and propels all Things from it, which 


are too Weak for it's Action; and a Million of Intermediate Degrees of this -— 
| panit ve 


# 


E ERS 7 * 


Cha p. V. Acting from or towards a Center of Them. 


panſive Force lie at Various Diſtances betwixt us and the Sun, as here it is Diffe- 
rent in Different Climates, that is, at Different Diſtances from it; It is alſo vary'd 
at the ſame Diſtance, by taking Different Proportions and Quantities of it; It is 
diminiſh'd by being Reflected and Diſſipated, and increasd by being Collected in 
Greater Plenty to a Focus, the Firſt ariſing from the Superiority of the Contractive 
Force in the Glaſs, above that of the Expanſive in the Rays, and the Laſt from the 
Superiority of the Expanſive in the Rays, above the Contractive in the Glaſs. This 
Expanſive Force mixing in Various Proportions with Earthly Bodies, or which have a 
Contractive Force, cauſes Different Effects, and in all of them has a Warming, Diſli- 
pating, and Repulſive Quality); Where a great Proportion of it is join'd with a light 


and leſs Contractive Force, as with Wood or Hay, or any other Combuſtible Matter, 


it produces Fire and Flame, which has Heat by it's Warming of us, has a Force of 
Diilipation by it's throwing Fuel into Smoke, and Water into Vapours, and Metals 
into Fuſion, and has a Repulſive Power, by it's Power of Diſſipation, as alſo by making 
ns retire from it, when it's Action is too Violent, and by Raiſing Liquors into Waves 
and Ebullitions in the Boiling of them; The ſame Expanſive Force mixing ftill in lefs 
Proportions with Bodies, which have a like Contractive Force, or in like Proportions 
with Bodies, which have a Greater, do's not Riſe into Flame, but Sinks into Taſt, 
Smell, Colour, Sound, Vegetation, &. which all, as has been ſhewn, have a Degree 
of the Expanſtve, by which they Exert themſelves againſt the Contractive, and En- 
deavour to Diſſipate and Repel it's Force; This conſtant Conatus of the Expanſive 
ſtrikes as conſtantly upon the Medium, which ſurrounds it, by which means thoſe 
Senſations are convey'd to us, which alſo have a kind of Life and Warmth in them 


by the Vivacity and Chearfulneſs which they impart to us, and is another Property 


of the Expanſive: e e 
As we have ſhewn therefore, that the Expanſive Force of the Sun may be In- 


finitely diverſify'd, by it's Quantity and Diſtance, and by the Nature of the Con- 


tractive with which it Mixes, ſo likewiſe it wou'd be caly to Explaih how the Con- 


tractive Forces of the Moon and Earth, which are Contrary in themſelves to each 
other, by their Various Diſtances and Quantities, may compound Variety of So- 


lid. Cold, Heavy, and Contractive Bodies, which, mingling and blending their 


Forces with the Expanſive ones of the Sun, are the Occaſion of the numberleſs Ap- 


pearances, which occur to us in this Earth or Planet; in which we may juſtly ſap- 
pole there is no ſuch Thing as a Central Fire, as has been Imagin'd by ſome, bur 
rather that the Nearer we come to the Center, the Solid and Contractive Force will 
be the Greater, without any Expanſive at all, which we Originally and Principally 
Derive from the Sun, and which it is not unlikely is the Central Fire, meant and 
intended by Philoſophers, as being the Center, tho' not of the Earth, yet of the 
Earth's Syſtem. 


F. 44. Thus we ſay it is eaſy to Anſwer. the ſecond Queſtion, viz. from whence 2% rxpanſove 
proceeds the Variety of Expanſive and Contractive Forces obſervable in Nature, and op ys 11 
perhaps this is as far, as it is poſſible for Human Minds to reach in Philoſophy, DEBS inks 
be Self-exiſtent, 
but are deriv'd 
from an Infi- 
nite and All. 


as to the Firſt, what is the Cauſe of them, we can fay no more than that they muſt 
be either Self-Exiſting, and no Cauſe can be aſſignd of them, or elſe, that they 
muſt be deriv'd from the Will and Pleature of God; To imagine or think the Firſt 
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is Abſurd, for whatever Exiſts of it ſelf, will have a neceſſary, certain, and unvary'd vie Agent. 


Principle of it's Exiſting, becauſe there is nothing, which can change the Nature of 


a Neceſſary-Exiſtence, but here are a Thouſand and a Million of Expanſive Forces, Dif- 
ferent in themſelves, and Acting contrary to each other, and from Different Centers; 
for what we have alledg'd of the Sun will be equally Applicable to the ſeveral fixt Stars 


in the Univerſe, which may be juſtly deem'd to be ſo many Suns, Acting with Vari- 


ous Expanſive Forces, Intrinſically Different in themſelves, and of Various Quantities 


and Magnitudes, and which Actuate and Inform ſo many Syſtems round them; 


Beſides which, the Contractive Forces of the Earth, the Moon, and Planets, which 


Conſtitute this Solar Syſtem are Forces contrary to the Expanſive, and Ac with a 
contrary Direction amongſt one another, and are Intrinfically Different in the Nature 
and Degree of them; Add to this, that the Contractive Forces of Plancts, which be- 


long to a Million of other Solar Syſtems diſperd thro the Grand and Univerſal Ex- 
panie,. and which lie ſo Deep in it as perfectly to eſcape our Sight and Obſeryation, 
| | may 
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the Fxpanſive and Contractive Forces, 


may be lnfinitely: Different from thoſe which appertain to This, which Variety of 
Forces cannot agree with one certain Self-Exiſting Principle of all their Actions, 
unleſs a Directing and Intelligent one. Moreover, where we obſerve Expanſive and 
Contractive Forces Acting all Manner of Ways, and in all Kinds of Direction, and 
which are ſo adjuſted as to produce Regular and Uniform Syſtems, we always find an 
Intelligent and Thinking Being annext to them, or is the Cauſe of them, thus it is in 
the Human and Animal Frame, and thus it is in thoſe Various Pieces of Mechaniſm 
and Art, contrivd by the Invention and Sagacity of Men; when therefore we per- 
ceive the ſame in Nature, excepting in a more Infinite Degree, it is Reaſonable and 


Juſt to ſuppoſe, that there is an Infinite Mind affixt to it, and that it Proportions all 


the Actions and Forces of it, fo as to produce thoſe Regular and Orderly Syſtems 
we ſo conſtantly behold ; If a Balance was hung up, and Different Portions of Mat- 
ter-plac'd in it, by which there wou'd be an Equal Poiſe of them, it wou'd be Mad- 
neſs not to believe, and think this was done by ſome Intelligent Being; And is it 

poſſible for us, when we ſee whole Worlds, and their Various Forces, 0. the Quan- 
Erlen of them, Calculated with that Exactneſs, and placd at ſuch Diſtances, which 
ſhall Conſerve the Order, Poiſe, and Balance of them, ſhall Perpetuate their Revo- 
lutions for Ages together, and be the Occaſion of the Numberleſs Productions of 
Metals, Plants, and Trees, and the other Phanomenons of Material Beings, not 
to re the All-wiſe and Intelligent Contriver, ade and Diſpoſer of 
W 5 to me is 5 chief and only Proof of the Being of a God, to wit, the Works 
90 Nature; and when we have Found what Nature is, we are then the beſt Capable of 
Judging of the Author of it, not by Metaphyſical Notions and Fancies of our own 


Inventing, but by conſidering what really Exiſts, and from thence Inferring and Col- 


lecting the neceſlary Cauſe of ſuch an Exiſtence; We have in Conſequence of this 
ſhewn, that all Nature conſiſts of an Infinite Number of Actions Different in their 
Forces, and Contrary in their Directions, that ſuch cannot be Self- Exiſtent, and 
therefore muſt neceſſarily lead us to ſome Agent; that theſe Actions are Infinite, and 
Infinitely vary'd, that they are Extended thro” Infinite Space, and therefore this Agent 
muſt be Infinite and Almighty ; that they are adjuſted and diſpos'd according to the 
Exacteſt Calculations of their Intrinſick Force, their Quantities and their Diſtance, 
and therefore this Infinite and Almighty Agent muſt be All-wiſe and Infinitely In- 
telligent; that theſe Calculations are made to produce that Exact, Beautiful, and Ex- 
cellent Order and Diſpoſition of Things we at Preſent ſee, and for the Uſe and 


Service of his Creatures, and therefore he muſt be Infinitely Juſt and Good; From 


hence alſo, we are Inform'd of the Way and Manner, by which all Matter ad the 
whole World was Created, and may be Annihilated, for ſince all Matter and the 
whole World conſiſts of certain Actions or Forces, it is eaſy to Comprehend how 
an Infinite Agent, by the Energy of his Power, may produce ſuch Forces into Be- 
ing, and when he Surceaſes his Action, may Reduce them to Nothing. 

74% all True F. 45. IF any one ſhall object againſt this Philoſophy, that we are at eh oblig d 
lo ma to recur to the Will and Pleaſure of the Infinite and All-wiſe Diſpoſer for a Solu- 


a bogth har tion of all, we ſhall only in Anſwer to ſuch an Objection ſhew the Difference, 


Recourſe 1 a 
Supreme Agent Which lies betwixt what others have propos d in Philoſophy, and what we have done 


ane POIs. bay this, and demonſtrate that we have advancd ſeveral Steps beyond any of them, and 


yet the Prin- 
ciples we have have more Effectually provd that the ultimate Principle of all is God. As to what 


ane ge is calld the Corpuſcularian, it is known, that after, as we have ſhewn, it had given 


the moſt Ex | | ; 
a e a Lame and Imperfect Account of the Accidental Properties of Matter, as Heat, 
have been hi, Cold, Colour, Sound, Taſt, Smell, &c. upon the Suppoſition of it's being Similar 
therto propos d 

and Homogeneous, it did not pretend to Explain the Primary Qualities of it, Exten- 


in any Syſtems 
of it, and be. fron, Solidity, Impenctrability, and the like, which it own'd were Properties not to 


. be medled with, they conſtituted the firſt Eſſence of Matter, and which was no far- 
ther to be conſider d than as ſuch, Which Almighty God had Created, or which 


£9, 


Ic t 
Rp of given a Reaſon and Explanation of thoſe. Properties. 
As to the Preſent Mechanical, it reſolves all ultimately into . but did 


his Theory of 
Light end Co not at Firſt offer at any Solution of Gravitation it ſelf, but either ſuppos d it was 


wo Inherent in Matter or Impreſs d by God, and left it to the Piety and Reaſon of it's 
Followers 


Bock I. 


Sir If. Newt. Exiſted fo of it ſelf without any other Cauſe; and yet we have gone farther, and 


e 8 5 F 
CY En oy He ONO INI IEA a FOES ef, 7 OR I MEE NT gs - Ks 
rc a 8 WW 3 $ 5D 3 2 % 
8 ee eee e R F 25 Ns. 3 Y N _ + 
S VTV * * Sue pI r N ee} os 

SO EO ESD i ? 4 > Ls Ns CER ng ons ab EO CIP Em, of * FL IS * * 2 2 5 e 

* - ö F n $ oy ts Wan s 14'S * 8 * - 5 

Re ͤ ͤ K ˙ 1A ĩ ĩ˙ 232 3 3 3 — 2 ts 8 Y © RI. 

bh - 9 8 8 Br _ e 3 + ES TEE 2 Den. — 8 8 2 

* : n * a, + IS £ — 2 
- 


SSC 
ONS 8 * KEN 5 8 n 9 " 
E r 

N ee 
eee, ITT 


8 8 * 3 I 88 
OH . TS F 2 n 5 
e R 


Wa e - 0 5 
c 
8 8 1 * R VOY 
R 


8 
9 * 
5 


e 
o 
* 2 N % 
F ol 
R 


Chap. V Aug from or towards a Center of Them. 


Followers to alle 'the one or the other, and afterwards in it's ueries, at the 


End of the Light and Colours, when it had Invented an Imaginary and laſtick Fluid 
to account for that Force, it was -oblig d to ſtop there, and we were as much to 
ſeek from whence that Elaſticity was deriv'd, as the Gravitation aſſerted before; and 
all that-cou'd be Inferd from this New Addition to that Philoſophy, was only this, 
that it appear d to affirm a Plenum, which it had formerly deny'd, and in fo many 
Terms recanted it's Demonſtration of a Vacuum; and yet notwithſtanding this, we 
have endeavour'd to give a Realon” of Gravitation and of Elaſticity both. the laſt 
Proceeding from an Expanſive or Repulſtye, and the firſt from a Contraftive Force. 


whoſe Laws and Proportions of Action we have aſſign d, and by them ſhewn how 


Nature may be in a great Meaſure accounted for; dut if after this we word” fill 
proceed farther without a Supreme and Superintending Agent, wc {ſhall be miſtaken; 
and it will not be poſſible," I believe I may foretel it, for all the Great Wits and 
Genius's in the Preſent or any Future Ages, to extend their En nquiries beyond theſe 
Two Principles of Expanſion and Contraction; there we muft Stand, and there we 
muſt Acknowledge, that as they cannot ſubſiſt of themſelves without an Agent, fo 
we muſt. Contels, that Almighty God is that Agent. 5 . 


WF LO + 


F. 46. AnD ſince we are Enter'd into the Aſlertion of Religion, which was ont A True Phi- 


Deſign and Intention of this Philoſophy, as the other was to Enquire into what was 


loſophy do's not 
Weaken but 


Truth and Reaſon,” I ſhall here add, that in Reſpect of the Happineſs promisd to Cmprm the 
the Good and Vertuous' in another Life, and the Torments and Miſeries Threaten'd to Lee, 


the Wicked and the Vicious, we have Nothing in Nature to contradict or to weaken 
thoſe Perſuaſions, but on the Contrary have abundant Arguments to confirm them. 
Everlaſting Fire is Threaten'd to a Diſobedience to Religion, if therefore, we cou'd 


which we have 
of the Chriſtian 
Religion, and 

is an Atteſia- 
tion to the 


find and obſerve no ſuch Thing in Nature, it might make us leſs Apprehenſive of Trwh of the 


the Threat, but when we perceive not only that Immenſe Fire, the Sun, but a Thou- 
ſand and a Million of others, as we may juſtly believe in the vaſt Expanſe of the Uni- 


Rewards and 
Punifhments 
which it pro+ 


verſe, ready Lighted up, and Prepar d for what uſe the Infinite and Great Creator f*- 


ſhall pleaſe to alf gu them, it wou d make any Conſiderate Man very careful how 
he provok d the Diſpleaſure of a Being who Created all of them, and for more In- 
tents and Purpoſes than ſome Fond and Fooliſh Men may be apt to Imagine; it 


wou'd make him at leaſt Inquire with Seriouſneſs, whether that Chriſtian Religion. 


which is ſaid to be a Revelation from him, is, or is not ſo; and if it is, as there 
are a Thouſand Arguments for it's being fo, it woud make him very Cautious how : 


he offends againſt it, either in Reſpect of it's Doctrines or it's Morals, | 
ON the other Hand, Everlaſting Happineſs is promis'd to the Believing and to the 
Obedient, and here we may likewiſe fay, if ſuch a Thing appear'd to be Impoſſible 


in Nature, we might reject the offer perhaps with Indignation, and look upon it as 


a Paradice propos d to the Fooliſh and the Credulous, chat is, if there were not ſuf- 
ficient Reaſons to aſſure us of the Truth of Chriſtianity; But when in Conjunction 


with thoſe Reaſons, we find in Nature nothing but what is agrecable to, and juſtifies 
{ach Propofals of Happineſs to us, this likewiſc wou'd make us Careful, how ve 


Deſpite and Contemn ſuch a Religion. 

WE obſerve in our own Earth, that we are here Mortal, 50 tho' we are lo, We 
Experience a great Deal of Pleaſure and Satisfaction, whilſt we Live, from that 
Diſpoſition of the Sun and Moon, which obtains with us, and from the Various 
Productions, which they Cauſe in Nature, of Plants and Herbs and Trees, of 


Minerals and Metals, and the other Material Beings, which ſurround us. Sup- 


poſing now, as in Jupiter and Saturn, ſeveral Moons were to reyolye about our 
Earth, with Various Situations and Diſpoſitions, wou'd it not Increaſe our Pleafure, 
by the wonderful Variety of ſuch Luminaries, and their Different Forces and Situa- 
tions to us? And as the Conſtitution of Things is entirely Different in other Planets 
from that of our own, why may we not think, that there may be Rational and 
Intelligent Agents in them, whoſe Bodies are of a Different Make and Conſtitution 
from ours, Ry who live ſeveral Years or Ages longer than we do! Eſpecially, when 
in our own Planet, we are fully Inform'd, that in the Times before the Deluge, and 
preſently after, Men were more Gigantick in their Stature, and more Strong and Laſt- 
ing in their Stamen than what Was s Experiencd in after Times, or is in the Preſent; 


The? Reaſon of which can be no other than the Elevation of the Antediluvian 
Earth 
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Propoſit ion the $. 1. . 
Firſt Explam oh | 


ee pm * BY d by the Preſent Mechanical Philoſophers, and then Giving a particular An- 


112 Concerning the Mutual Concourſe of Bodies; Book I. 


Earth 8 the Sun and Moon above our own, before the falling of the Cruſt 
or Surface of it, by which means the Expanſive Force of the one, and the Con- 
tractive of the other, wou d have a Greater Influence and Power, ſo as to raiſe both 
the Animal and Vegetable World to a Greater Height than what we at preſent find, 
Tank As. their Forces were Stronger, their Effects wou'd be more Permanent and 
ing 

LET us now ak to other Syſtems, ſuch, which lie the Deepeſt in "ohis vaſt Expanſe 
and the Remoteſt from us, and of which we have no Knowledge; Who yet with all 
his Reaſon and Philoſophy can fay, that there may not be ſuch contrivd by the 
Infinite Wiſdom and Goodneſs. of God, which ſhall be fitted and adapted to glorify'd 
Spirits and Bodies, by which their Pleaſure ſhall be Immenſe, and their Duration 
Eternal, and which he has deſtin'd to be the Scats. and Manſions of the Bleſſed ? And 
Who can contradict, what our Saviour affirms, that in his Father's Houſe, in the Great 


and Spacious Palace of the Uniyerſe, there are many of them? Let us Imagine then f 


this farther, that as there are even in our Syſtem Reaſons to think, that there 
may be a Thouſand Occaſions of Delight to us, more than what we at preſent Ex- 
perience, ſo in the Innumerable Syſtems, which there are in the Great Expanſe, we 
may find, when we are Immortal, and when the Expanſtve Force of our Souls is 


e e e ſeparated from that of the Contractive of the Body, an Incredible and Everlaſting 


„ Pleallzre,..by Removing to and Contemplating every Syſtem, according to the Di- 


rection and Pleaſure, of the Mind. This I only mention to ſhew, that there is no- 


thing in Nature, which Contradicts our Religion, but which ſtrongly Enforces it, 


and that therefore our firſt Wiſdom is to be Good and Real Chriſtians, and in the 
next Place to underſtand as much of Reaſon and Thiloſophy, as the Preſent Attain- 


ments in it or our own Studies will allow us to do. 


2 


7 od. 
"Wo: x ant” Fs | 2 F 
© $4 -£ 5 — 9 N. 
. . hs + 4 . 
„ EIT . : 
N 2 £ 
_— 4+ Fi. 


ein 
v5, . 3 
5 WS * 

& i F 1 * 


eee the M au enn. 75 Bae, Hard, Soft, or Blafick 


* 10111 1 


£ x $ ay 


Bodies, whether Hard, Soft, or Elaſtick, by Explaining the Whole of it, 


Progreſs or 
Dnieſcence of w er to it. 


e f Tas: Firſt Propoſition therefore, in Order to furniſh us with a Solution of theſe 
Dr. Kis Matters, is, That if Two or More Bodies are carry'd with an Equable Motion to 


on : Ie the ſame or contrary Sides or Parts, their Common Center of Gravity before their 
” „Mutual Occourle will be either nn. or will be moy'd Uniformiy in Di- 


Theorem 20. 
Sir If. Newt. rectum. 7 


1 Ca,. 1. Furs de Two Bodies are moyd to 3 Parts, that is, let 4 1 5 B 


Leg. Corel, 4. , 
be moy d towards C, or from C, fince the Nature of the Center of Gravity is, that 


AB: $C. AG Of that the Bodies, in their Weights, ſhou'd be Wee to their 
Diſtances from their Center C. 

upon which they are Poisd, and RE 0: Ts. B 

are in an Equal Balance with each C3 - 3 _O 
other, it follows, if 4 and B are 

moy'd towards C, or from it, ſo as to preſerve hs ſame Reciprocal Proportion of their 
Diſtances from C to their Matter, that they will ſtill be in an Aquilibrium, which 
will be Effected, if their Velocities are as BC to AC, or as 4 to B, that is, if their 
Motions are Equal, for if 4 the Matter . B the Matter :: BC the Velocity . AC the 
Velocity, the Motion A* AC is BBC; and conſequently, A and B may be 
carry d from C in Infinitum, or meet in C if carry'd towards it, whilſt the Center 
of Gravity will be always Quieſcent in C. 

Caf. 2. Ir now the Two Bodies 4 and B are catryd to the ſame Side with a like 
Motion as. before, or to Contrary Sides with an unequal one, their common Cen- 
ter of Gravity will be mov'd in Directum, becauſe the Velocities AC, CB. will be 
Reciprocal to the Quantities of Matter 4 and B, and thoſe Velocities are as the 


Diſtances from the Center of Gravity; as therefore 4 and B move the ſame Way, 
it 


E ſhall now po to 3 e "af the Mutual Concourſe of 


Se P_Y 1 P WY 


Chap. RL. \ Hurt, $ oft, or E laftick, 


it is neceſſary that C ſhow d do ſo too, that the Proportion of the Velocities and 
Diſtances from C may be preſery'd Reciprocal to 4 and B. 


ON the other Hand, if 4 and B are carryd to Contrary Sides with an Un- 


equal Motion, ſince the Velocities are not Reciprocal to the Quantities of Matter 
4 and 3, nor the Diſtances from the Center of Gravity 4 C, BC, the Bodies A and 
B will be no longer in an Equal Poiſe upon C, and which muſt therefore change it's 
Situation to make them ſo; that is, C muſt be remoy'd to ſome other Point in the 
Line AB, where A. B:: BC. AC. 
Caf. 3. SUPPOSING the Bodies 4 and B move in Two Lines AC and B D inclin'd 
to each other, and that in n Equal Times they ſeparately perform Equal Spaces, ſo that 
| AC is CE, and BD=DEF, we lay, 
that the Center of Gravity will 
be mov'd uniformly in the Line 
Ls and that L will be Equal 


5 


* 
* 
> 
* 4 


4% 


Q. Q and Conſtruction be Imagin d as 
HY here Deſcrib'd, that is, let AC. BD 
1 :4G.0H, aua mne nn A; 
; : 2 and from C and E, CI and EK 
s 1 5 Parallel to it; Join alſo 4 and B, 
: — 8 C and D, E and F, and to the Line 
. X BD let ML, NP, 0.2 be like- 
: . 1 wiſe Parallel, and in the firſt Si. 
A LEGENDS aloof + abt B, let L be the 
CG ö * F Center of Gravity, and from the 


Point 7 thro M draw the Right 
Line 6 0. 


FIRST, P and 2 in che Line L. 2 will upon the Motion of A to Cand E, and of 
B to D and F, be the Centers of Gravity, 7 5 by Elem. 6. Prop. 4. Corol. 2. Edit. 
Tacquet, 4 M. MH :: CN. NI: : EO. oK; but by Prop. 2. Elem. 6. 4 M. MH 
:: AL. LI, and CN. NI:: CP. PD, and EO. OK. F LF, therefore AL. LB 
„ r LF, 


SECOND, LF=PL, for by the Conſtruction 40. B D:: 46. GH, by. Elem. 6 6. 


Prop. 2. :: 4 C. H, therefore BD = H add 1B to both, and ID = Hz; alſo by 
the Conſtruction, CE. DPF:: 46. G H, by Elem. 6. Prop. 2. :: CE. IK, therefore 


DF IK, add KD to both, and K F =D, that is, the Baſes of the Three Triangles 
FAR, DCI, FEK are Equal; But by Elem.. 6. Prop. 4. AM. AH::ML.HB 
: CV. CI: : NP. ID, ſince therefore HB TD, it will follow that L = NV, and 
ha the ſame way of Reaſoning Vg O. ; farther by Elem. 6. Prop. 2. Corol, 


AC.CE:: MN. NO, But AC CE, therefore MN = NO; and conſequently, ſince a 
Line drawn from L thro' P and £2 will be Parallel to 4, becauſe ML, NP, 0 2 


are Parallel and Equal, L will be = to P. 2, ſince MN and NO are Equal; and 


what has been Beens of P and 2 W be he wn or any other Points 


in £F 


Caf. 4. Ir the Bodies are not mov'd in the ſame Plane, but in Different ones, — | 


Progreſſes, as well as that of the Center of Gravity, are to be reduc'd to the ſame 
Plane, by letting down Perpendiculars to it from each Point of their Progreſs, by 


Which means this Caſe will be brought under the Former, and the Demonſtration 
will be the ſame. 


Caf. 5. SUPPOSING now there are more 9 than Two, by Ting: the Gen: | 


ter of Gravity of the Two Bodies ſo, as the Diſtance of it from a New Center 
of Gravity, ſhall be to the Diſtance of a Third Body from the ſame Center, as the 
Third Body is to the Sum of the Two, all Things will be in the ſame Circumſtances 
as before, excepting that the Two Bodigs, pois'd upon their Center of Gravity, are 
now conſider'd as one; and the like will obtain, if we ſuppoſe Three, Four, Five, 
or a Hundred Bodies all Balanc'd upon a Center of Gravity, for in that Caſe, they 
may be conſider d, in their Sum and their . as one Body only. 


P . F. 2. Thy 


to PD; Let the preſent Figure 
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a n the Matual Concourſe of Bodies; ek 


Earth 8 the Sun and Moon above our own, before the falling of the Cruſt 

or Surface of it, by which means the Expanſive Force of the one, and the Con- 

tractive of the other, wou d have a Greater Influence and Power, ſo as to raiſe both 

the Animal and Vegetable World to a Greater Height than what we at preſent find, 

and as their Forces were Stronger, their Effects wou'd be more Permanent and 
Lahn 

LN us now paſs to other Syſtems, ſuch, which lie this e in phi vaſt Expanſe 

and the Remoteſt from us, and of which we have no Knowledge; Who yet with all 

his Reaſon and Philoſophy can ſay, that there may not be ſuch contriy'd by the 

Infinite Wiſdom and Goodneſs. of God, which ſhall be fitted and adapted to glorify'd 

Spirits and Bodies, by which their Pleaſure -ſhall be Immenſe, and their Duration 

Eternal, and which he has deſtin'd to be the Seats. and Manſions of the Bleſſed? And 

Who can contradict, what our Saviour affirms, that in his Fathers Houſe, in the Great 

and Spacious Palace of the Uniyerſe, there are many of them? Let us Imagine then 

this farther, that as there are even in our Syſtem Reaſons to think, that there 

may be a Thouſand Occaſions of Delight to us, more than what we at preſent Ex- 

perience, ſo in the Innumerable Syſtems, which there are in the Great Expanſe, we 

may find, when we are Immortal, and when the Expanſive Force of our Souls is 

+ ſeparated from that of the Contractive of the Body, an Incredible and Everlaſting 

ene e by Removing to and Contemplating every Syſtem, according to the Di- 

Les rection and Pleaſure, of the Mind. This I only; mention to ſhew, that there is no- 

thing in Nature, which Contradicts our Religion, but which ſtrongly Enforces it, 

__*_... and: that therefore our firſt Wiſdom is to be Good and Real Chriſtians, and in the 

CT + cf Place to underſtand as much of Reaſon and Philoſophy, as the. Preſent Attain- 

5 ments in it or our OWN Studies will allow us to 6g. : 


1 0 


. 0 T A P. VL. 
benen he M Mutual Concomſe of Bodies, Hard, Soft, or Elac. 


Propoſition the g. 8 I 57 E ſhall. now Proceed to the Doctrine of the Mutual Concourſe of 
Firſt Explain l. Bodies, whether Hard, Soft, or Elaſtick, by Explaining the Whole of it, 


pe 46 4 8 propos d d by the Preſent Mechanical e and then Giving a particular An- 


QAuieſcence of {wer to it. 


„ 7 TRE Firſt Sia therefore, in Order to furniſh us with a Solon of theſe 
Dr. Keill's Matters, is, That if Two or More Bodies are carry'd with an Equable Motion to 
Intr. ad pt the ſame or contrary Sides or Parts, their Common Center of Gravity before their 


Lect. 
1 10 Mutual Occourſe will be either Quieſcent, or will be moy'd Uniform in Di- 


Sir If, Newt. rectum. 
Princip. BY oo 5 Sorros ice Two Bodies are mov d to Contrary Parts, that is, let 4 and B 


Leg. Corol. 4. | 
1 be mov d towards C, or from C, ſince the Nature of the Center of Gravity is, that 
Ane of that the Bodies, in their Weights, ou d be Reciprocal to their 


Diſtances from their Center C, | 
upon which they are Poisd, and _ EO - = 8 
are in an Equal Balance with cach 6 . _O 
other, it follows, if 4 and B are 5 
mov d towards C, or from it, ſo as to preſerve the ſame Reciprocal Proportion of their 
Diſtances from C to their Matter, that they will {till be in an Aquilibrium, which 
will be Effected, if their Velocities are as BC to AC, or as 4 to B, that is, if their 
Motions are Equal, for if 4 the Matter . B the Matter : : BC the Velocity . AC the 
Velocity, the Motion A* AC is =B*« BC; and conſequently, A and B may be 
carry'd from C in Infinitum, or meet in C if carry'd towards it, whilſt the Center 
of Gravity will be always Quieſcent in C. 

Caſ. 2. Ir now the Two Bodies 4 and B are carry'd to the fame Side with a like 
Motion as before, or to Contrary Sides with an unequal one, their common Cen- 
ter of Gravity will be movd in Directum, becauſe the Velocities AC, CB. will be 
Reciprocal to the Quantities of Matter 4 and 3B, and thoſe Velocities are as the 


Diſtances from the Center of Gravity; 3 as lor 4 and 3 move the ſame Way, 
it 


Chap. VI. © Herd, Soft, or Elaftich. 


it is neceſſary that C ſhou'd do ſo too, that the Proportion of the Velocities and 
Diſtances from C may be preſervd Reciprocal to A and B. 

Or the other Hand, if 4 and BB are carryd to Contrary Sides with an Un- 
equal Motion, ſince the Velocities are not Reciprocal to the Quantities of Matter 
A and B, nor the Diſtances from the Center of Gravity AC, BC, the Bodies A and 
Z will be no longer in an Equal Poiſe upon C, and which muſt therefore change it's 
Situation to make them ſo; that is, C muſt be remoy'd to ſome other Point in the 
Line AB, where A. B:: BC. AC. 

Caſ. 3. Suppos ix the Bodies 4 and B move in Two Lines AC and B D inclin'd 
to each other, and that in n Equal Times they ſeparately perform Equal Spaces, ſo that 


' AC1s=CE, and BD=DF, we lay, 


be mov'd uniformly in the Line 
L 2, and that L will be Equal 
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3 and Conſtruction be Imagin d as 
„ here Deſcrib'd, that is, let AC. BD 
40 n, da the Line 45 
and from C and E, CI and EX 
Parallel to it; Join alſo 4 and B, 
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— . CandD, E and F, and to the Line 
N 5 1 5D let ML, NP, 0.2 be like- 
8 EDT $f wiſe Parallel, and in the firſt Si- 
ee e tuation of A and 3, let L be the 
G 20. i & 5k 


Center of Gravity, and from the 


„„ Point G thro M draw the Right 
Line 6 0. 


Figsr, P and Q in the Line L. 2 will upon the Motion of 4 10 C and E. and of 
B to D and F, be the Centers of Gravity, To by Elem. 6. Prop. 4. Corol. 2. Edit. 


Tacquet, AM. MH: : CN. NI: : EO. OK; but by Prop. 2. Elem. 6. AM.MH 
554 by LB, and CN. NI: : CP. P, and EO. OK: : EN. NF, therefore 4 L. LB 

CP. PD: : E. AF. 

© SECOND, 3 for by the Conſtruction 4 C. B D:: 46. GH, by Elem. 6. 
Prop. 2. :: AC. H, therefore BD = H, add 1B to both, and ID g Hz; alſo 5 
the Conſtruction, CE. DPF:: 46. C H, by Elem. 6. Prop. 2. :: CE. IK, therefore 
DF=1KX, add KD to both, and XF ID, that is, the Baſes of the Three Triangles 
1 DCI, FEXK are Equal; But by Elem. 6. Prop. 4. 44. H:: ML, HS 

CV. CI: : NP. ID, ſince therefore HB=1D, it will follow that L= NV, and 
be the ſame way of Reaſoning N = O ; farther by Elem. 6. Prop. 2. Corol, 
AC.CE:: MN. NO, But AC CE, therefore A N= NO; and conſequently, ſince a 
Line drawn from L thro' P and 2 will be Parallel to 3Z0, becauſe ML, NP, 0.2 
are Parallel and Equal, LP will be = to P. 2; ſince MN and NO are Equal; and 
What A been Demonſtrated of P abi may be ſhewn of any other: Points 
in L. | 

Caf. 4. IF the Bodies are not mov'd in the ſame Plate; but i in Different ones, he 
Progreſſes, as well as that of the Center of Gravity, are to be reduc'd to the ſame 


Plane, by letting down Perpendiculars to it from each Point of their Progreſs, by 


Which means this Caſe will be brought under the Former, and the Demonſiration 
will be the ſame. 

Caf. 5. SUPPOSING now there are more Bodics than Two, by Swing *he Tani 
ter of Gravity of the Two Bodies ſo, as the Diſtance of it from a New Center 
of Gravity, ſhall be to the Diſtance of a Third Body from the ſame Center, as the 
Third Body is to the Sum of the Two, all Things will be in the fame Circumſtances 
as before, excepting that the Two Bodies, pois'd upon their Center of Gravity, arc 
now conſider'd as one; and the like will obtain, if we ſuppoſe Three, Four, Five, 
or a Hundred Bodies all Balancd upon a Center of Gravity, for in that an they 
may be conſider d, in their Sum and their . as One IF 285 


P F. 2. IRE 


that the Center of Gravity will 


to PD; Let the preſent Figure 
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The Second 


Concerning the Mutual Concourſe of Bodies, Bock I. 


„ 2. THE Second Propoſition in this Doctrine is, That if Two Bodies, however 


ales abe Equal or Unequal, are carry d to the fame Side, with Celerities however Equal or 
Merion of Bo- Unequal, the Sum of the Motions in both Bodies will be Equal to the Motion 


dies, and their 
Center of Gra- 


oa from Multiplying the Sum of the Bodies into the Celerity of the Common 


vity explain d. Center of Gravity. 


Dr . Keill's 
Introduct. 
Lect. 13. 
Theorem 21. 


Tus, let 4 and B, 1 Common Center of Gravity i is C, be mov'd 500 D, 


let the Celerity of 4 be Aa, That 
of B, Bb, and That of the Center VVV 
of Gravity, CG, it is ſaid, that 4 e 2— rote 3 — 


Ax An+B*xBb is =A+BxCG; 


becauſe it muſt be the ſame Thing, and the ſame Moment and 8 Mrs be re- 


quird, whilſt C moves to G, to carry 4 to a, and B to b, where à and b are at the 
ſame Diſtance from G, as A and B were before from C, and upon which Points they 
remain Equally Poisd, as wou'd be requird, if 4 and B were in C, to carry them 


to E, where they are always Connected with the Center of Sea and alike Equally 


The Third 
Propoſetion 
explain d. 
Dr. Keill's 
Introduct. 
Theorem 22. 


Balanc d upon it. 
F. 3. IHE Third Propoſition is, That if Two Bodies are carry d to Contrary Sides, 


the Difference of their Motions to Contrary Sides, or which is the ſame, the Sum 


of their Motions to the ſame Side, will be Equal to the Motion ariſing from Mul- 
tiplying the Sum of the Bodies into the Celerity of the Common Center of Gra- 
vity, by which they are carry'd to the ſame Side, | 

Thus, let A and B, whoſe Common Center of Gravity is "0 be mov'd towards C, 
and let the Celerity of the firſt be 
Center of Gravity, CG, it is ſaid, that | 
Ax Aa - BX Bb, 18 es; 18 . Cc | G Eh 
becauſe the Difference of their Mo- | „„ 
tions to Contrary Sides, is the ſame 
as the Sum of their Motions to the ſame Side, which has been before prov v'd to be 
Equal to A+BxCG; that is, by the Nature of the Center of Gravity BC. AC 
: 66. 4 C, and therefore that Force or Moment, which will carry 4 to à and B to b, 


_ZD 


whilſt C moves to G, upon which Points 4 and B are Equally Balanc'd, the fame 


Force or Moment will carry 4 and B in C, from thence to G, where they are Con- 


nected with the Center of Gravity; and from hence it follows, that if the Dif- 


ference of the Motions to Contrary Sides is Equal to Nothing, that is, if their Mo- 


tions are Equal, the Center of Gravity is Quieſcent, as is Evident in it ſelf, and from 
the foregoing Equation, for if Ax A@a—BxBb is = A+B*CG, and Ax AA BBU 
is =o, ITF C will be alſo Equal to o, and conſequently CG Nothing, or C 


The Fourth 
Fropoſition 
explain d. 
Dr. Keill's 
Introduct. 
Theorem 23. 


ter of Gravity, whether it be that of being Qu 


will be Quicſcent. 
F. 4. Taz Fourth Propoſition is, That if any Bodies Impinge or Act upon each 


other, in any Manner whatſoever, the State and Condition of their Common Cen- 
| uieſcent or Moving uniformly in Di- 
rectum, is not from thence alter d. For, by what has been prov'd before in Theo- 
rems the 18th and 1th of this Philoſophy, and which we have afterwards conſider d 
and examin d, if Bodies Impinge upon each other, the Sum of the Motions, before 


; and after Impaction, will be the ſame, and by what has been now Demonitrated, the 


The Fi ft Pro- 


poſetion ex- 

plam'd in Re- 
ſpect to the 
Concourſe of 


Bodies. 

Dr. Keill's 
Introduct. 
LeQ. 13. 
Theorem 24. 


Sum of the Motions, before and after Impaction, will be Equal to the Motion ariſing 
from Multiplying the Sum of the Bodies into the Celerity of the Common Center 
of Gravity, therefore the Celerity of the Common Center of en, Will be the 


ſame before and after Impaction. 
F. 5. Tae next Thing, which this Philoſophy proceeds to, is the Concourſe of 
Hard or Soft Bodies, the firſt Propoſition of which is, that if a Hard or a Soft Body 


Impinges directly upon another Hard or Soft Body, whether That, on which thc 


Impaction is made, is Quieſcent or Moves more ſlowly to the ſame Side, or even 


eee Contrary Sides, and ſuppoſing the Motions are Unequal, both the Bodies after 


Impaction will be mov d together, and be es d along with their Common Center 


of Gravity. 2 
Fon 


Aa, and that of the laſt, Bb, as alſo that of the 


* 


— — * * * * 
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Chap. VI Hard, Soft, or Elaſticl. 


For let 4 Impinge upon B, according to the Conditions above-mention'd, ſince 


has no Inipediment from any Bodies, which ſurround it, it will, by the Force Im- 


ne from A, be mov'd towards the ſame Side, to which the Direction of that 
| | Force Tends, and it will be mov'd together, 
J h aud in Conjunction wir 4, becauſe it can- 
not move flower than A, which is behind it, 


and preſſes it forward, nor can it move faſter 


than 4, ſecing it derives all the Force and Celerity, which it has, entirely from it, 
there being ex Hpotheſi no other Cauſe of this Motion, but the Superior Moment 


of the Impellent ; and as to the Center of Me that muſt Evidently be, here the 
Bodies are united and move together. 


F. 6. Tur Second Propoſition, in this Doctrine, is to Determine the 79 — — of zl Se 
ropoitson 
explain d. 
Dr. Keill's 
Introduct. 


Hard and Soft Bodies after a Direct Impaction, which is r done upon the Sup- 
poſition of the Truth of the foregoing Theorem. 


LEr the Bodies 4 and B, whoſe Center of Gravity is C, concurr in D; by the la 


preceding Theorem, they will from thence move together, and will deſcribe after Probl. x 
Impaction a Line DE=CD= to 


V b the Velocity of the Center of Gra- 

„% | vity before Impaction, becauſe it's 

2 SB Dis. TT. Velocity, by what has been already 

ö 1 evinc d, is the ſame before and after 

5 A E214 is Impaction, and therefore the Velo- 

. b | city of A before Impaction, will be 

A VVV OB to it's Velocity after, as A D to DE, 

| „ and the Velocity of B before Im- 
Þ A CD E oB paction to it's Velocity after, 

„ - - BD to DE, ſince A and B will move 

1 A 5 2 Ez OR © with the Velocity of the Center 


of Gravity after Impaction. 


Corol. Ir B Fig. 1. is Quieſcent, 1 Points Z and D will Coincide , and ſince 


B.A::AC.BC=DE by the Nature of the Center of Gravity, it will be, by Com- 


poſition, A+B.4::AC+BC=ZAD.BC=DE; that is, the Velocity of 4 before 
Impaction = AD will be to it's Velocity after =DE, as A ＋ the Sum of the Bo. 
dies to A the Impingent one. 

Thus, 1/f, If the Impingent 4 is = to the Quieſcent B, AFB. A::2.1. 24. If 
%%% ß 8 „ 4+847; 


ſeveral Caſes, as 2.1, or 10.1, or 1.0, which laſt Caſe is That of a Body In- 
curring upon a Firm and Immoyeable Obſtacle, when, after Impaction, the Impin- 
gent A becomes Quieſcent. 

Acain, if the Impingent A Fig. 2. is = to B, which is not now Quieſcent, but Moves 
the ſame way with 4, tho more flowly, ſince the Center of Gravity is in the Middle 


AB 
betwixt them, 4 C = BC, and therefore CD, DE, will be = 2+ pp =4IX282 


— AD | 
a 1 —, or the Velocity after Impaction wy 1 Equal to half the Sum ol the 


velocities before Impaction. 


Ir farther 4 and B Fig. 4. tend to Contrary Sides with Equal REF the Points 
D and C will Coincide, and CDS DE will be =o, that is, after Impaction both the 
Bodies will be Quieſcent; From whence it is Infer'd, . hat the Law of the Carteſians 
is falſe, which attirms, that there is always the fame Quantity of Motion Preſery'd 
in the Univerſe, ſince, where Unelaſtick Bodies meet, with Equal Motions, thoſe 
Motions mutually deſtroy each other. 

LasTLy, If Equal Bodies Fig. 5. are carry'd to Contrary Sides with Unequal Motions, 


AB AB — —BD 
DESCD=CB— Db BDA — — —, or the Velocity after 


impaction will be Equal 15 half the Difference of the Velocities before Impaction. 


Tx | 8. 7. Ins 


o, and ſuit- 
ably the Velocity of A before Impaction will be to its Velocity after, in theſe. 
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Concerning the Mutual Concuunſe f Bodies, Book 1 


F. 7. Tur General Calculation of what forego's by Algebra is as follows; Let the 


* 
bl 


The General 


Calculation by . of the Body 4 be C. of B, e; if the Bodies are mov d the ſame Way, the 


Algebra. 
Ds. Keill' Sum of their Motion will be 4C + Be, if Contrary Ways AC= Be, but by a Theo- 
NS: „ rem we ſhall ſce afterwards, the Sum of the Motions, to the ſame Side, will con- 
Lect. 12. tinue the ſame before and after Impaction, and therefore will be either AC+Bc, or 

AC+B8Be ACI . 2 

5 Ac= Bo, DI ee, ot "TIM will Expreſs the Velocity of the Bodics A and 2 
after Impulſe, and conſequently, if the Body B'is Quieſcent, that is, if e is Equal tc to 
Nothing, the Velocity of the Bodies 4 and B will be Repreſented by 7 —— 
The ſeveral0b- F. 8. Bur againſt this Account of the Mutual Concourſe of Hard and Soft Bodies, 


L. fs far as to explain any Thing in Nature by it, it is to be Objected. 
% FIRST, That the ſeveral Theorems concerning the Center of Gravity are 8 


Doctrine o 
Mutiual — , {trated upon the Suppoſition, that Matter is in it felf Homogeneous and alike, nay 
6 fv Bedi farther, that it is Endn'd with no Active Properties of it's own, for if it is, tho' it 
Gd be Granted, that it was Similar, the foregoing Demonſtrations wou'd not 
ſtand; On the Contrary, we affirm, that it is not Homogeneous or Similar, and 
that it is Endu'd with Tae Properties of it's own, as thoſe in Particular of the 
Expatifive- and Contractive. 
 StconD, If therefote Bodies Impinge or Act upon each Ges: in Nature, what- 
ever they may do, in any one's Fancy, The Sum of their Motions, towards the ſame 
Side, will not be the ſame before and after Impulſe; nor will the Sum of the Mo- 
tions before and after Impulſe be the ſame, as if all the Bodies were carry'd with 
the Velocity of the Common Center of Gravity; nor will the Velocity of the Com- 


mon Center of Gravity before and after Impulſe continue the ſame; All which Pro- 


poſitions this Philoſophy pretends to Demonſtrate. 
TarrD, Neither is there any ſuch Hard or Soft Body in the e e, nor can 


there be Imagin' d or Concciv'd ſuch an one, which is here ſuppo 
paction upon another, which is Quieſcent, ſhall proceed exactly along with it, ſo as 
to divide it's Incurring Velocity betwixt both; Eſpecially, if there is a Peculiar Action 
belonging to each, and which if you take away, you deſtroy the Matter or the Body it 


ſelf, which is, what I take upon me to Pronounce and Defend; and that, where we 


reſt in ſuch Imaginary Abſtractions as theſe, we may as well Propoſe the Logicks of 
Burger ſdicius, or the Eſſay of Locke, or the Elements of Euclid, which arc all mere 
Abſtractions of the Mind, for Principles to Explain Nature. 

. FouRTH, On the Contrary, all which is here. endcavour'd. to be explain'd in the 
Concourſe of Bodies, and Which we find in Fact, may be caſily Accounted for by 
the Expanſive and Contractive Forces, Which is, that a Body Incurring upon a firm 
Obex or Obſtacle may be Quieſcent after ſuch Impulſe, that is, if the Body, upon 


which the Impaction is made, has a Contractive Force Superior to the Expanſtve, as in 
Lead or VWs Which therefore will not Repel the N Body ; ; and propor- 


Mi or more reſult That it, whedtir the Body, upon which the Impaction i is made, is 
ieſcent or Moves more ſlowly to the ſame” Side; but This we have more fully 


Diſcours'd of in another Place. 


Concerning the © 
Doctrine of ſum d, that if a Body, which is moved, directly Impinges upon another, which is 


P on. 
Dr. Leite either Mov'd or Quieſcent, the Greatneſs of the Stroke or Percuſſion will be Pro- 
Fntr. ad Ver. portional to the Moment, which is loſt upon their Mutual Occourſe; for the Great. 


1 neſs of the Stroke will be Equal to the Force, which is Impreſs d from the Percu- 
tient on the Body, which receives the Percuſſion, but the Force which is Impreſs d 


26, 27, 28. 
upon the Body, which receives the Percuſſion, is loſt to the Percutient, by Law thc 
Third of Re- action being Contrary and Equal to Action, and therefore the Motion, 
which is loſt to the Percutient, will be Proportional to the Force, which is Impreſs d 
upon the Body, which reccives the Percuſſion, that is to the Greatneſs of ſuch 


Stroke or Percuſſion. 
FARTHER, If a Body, which: is s Given; direaly kmpindis upon another Quieſcent 
Body, Which is Given, the Greatneſs of the Stroke or Percuſſion will be always 
Propor 


Sd, that in its Im- 


g. 9. IN order to Account for the Concourſe of Elaſtick Bodies” it is firſt Pre- 
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Proportional to the Velocity of the Impinging Body ; This Gare wants any other 
Demonſtration upon the Preſent Principles, than Saying, that if the Body is the ſame, 
which Incurrs upon another, which is Quieſcent, the Greater the Force or Velocity is, 
with which it Incurrs, the Greater muſt be the Stroke or the Percuſſion receiv'd by the 
Body, which is Quieſcent; Or, on the Contrary, if the Body, which was before ſup- 
pos d Quieſcent, Incurrs upon that, which before was ſuppos'd the Incurrent one, and 
it loſes the ſame Motion, which the Incurrent one loſt before, the Magnitude OL 
Greatneſs of the Stroke or the Percuſſion will be the ſame. 
_ - * AGAIN, It is told us, that if one Body Impinges directly upon hed wh” is 

carry d more ſlowly to the fame Side, the Greatneſs of the Stroke or Percuſſion 
will be the fame, as if the Preceding Body were Quieſcent, and the Incurring were 
carry'd upon it with the Difference of their Velocities ; Becauſe, by how much more 
Velocity the Preceding Body is movd with to the ſame Side with the Incurring, by ſo 
much more it declines or avoids it's Stroke or Percuſſion, by which means an Equal 
Portion of Velocity in the Incurrent will be ſpent without any Effect, and conſequently 
it will be the ſame, if we ſubſtract an Equal Portion of Velocity from each; from 
whence the Preceding Body will be Quieſcent, and will now ſtand the Shock of the 
Incurring, and the Incurring will be carry'd with the Difference of their Velocities; 
If therefore the Difference of the Velocities continues the ſame, that is, if the Re- 
ſpective Velocity do's, with which Two Bodies approach each other, howſoever their 
ums are Increas d or Diminiſhd, the e of the Stroke or Percuſſion will be 
the ſame. 

LasTLY, If Two Bodies are carry'd in Contrary or Oppoſite Motions to cach 
other, the Greatneſs of the Stroke or Percuſſion will be the ſame, as if one of them 


was Quieſcent, and the other Imping'd upon it with the Sum of their Velocities; 
For the Force of Percuſſion muſt be Evidently the fame, whether each Body ſtrikes 
againſt the other with a ſingle Velocity, or one ftrikes againſt the other, which is 


Quicſcent, with a Double one, and ſo it will be the fame, whether they Incurr 
againſt cach other, with Velocities, which are as 2 and 3, 5 and 7, 6 and 9, Cc. or 
whether the one Impinges upon the other, which is Quieſcent, with a Velocity of 
5, I2, Or 15 ; and therefore, if the Sum of the Velocities continues the ſame, that 
is, the Reſpective Velocity, with which the Bodies approach each other, whatſoever 

is the Difference of the Velocities, or however the Velocity is divided betwixt the 
| Two Concurring Bodies, the Greatneſs of the Stroke or Percuſſion will be the ſame ; 
Alſo conſequently in Bodies, which are Given, the Greatneſs of the Stroke or Per- 
cuſſion will be Proportional to their Reſpective Velocity. 


F. 10. AFTER the Premiſing theſe ſeveral Propoſitions concerning the Force of The Dodtrine 
of Elaſticity, 
and the Cauſe 
of it explain d. 
AnD Firſt, it is ſaid, that there are very few potlies in which there is not a ſmall 55 3 | 
utr. 2 er. 
Phyſ. Lect. 14. 
by "which they become in ſome Meaſure Elaſtick, and from thence it is, that Bodies Theorem 29. 
and Probl. 3. 
Dr. Wallis 5 
Motu, Cap. 13. 
Part 3. Vol. 1. 


Percuſſion upon the Mutual Impulſe of Bodies, This Philoſophy proceeds to explain 
what is meant by Elaſticity. 


Degree of it; for Clay, Wax, and the Like, contain certain Particles of Air in them, 


after Impulſe do not move together, but reſult from each other, and ſometimes are 
carry'd to the ſame Side, and ſometimes to Contrary ones, with a Different and Vari- 
dus Velocity. | 
SECOND, The Cauſe and Manner of Elaſticity or Reſilition is thus Illuſtrated ; Let AB 
be a String fixt at the Extremitics 4 and B, after it is drawn 
to the utmoſt Stretch, and then let the middle Point D 
be forc'd, from it's Situation there, to C, and from thence 
permitted and reſign'd to it's own Activity; it is Plain the 
String will not continue in AC 3B, but will endeayour to 
reſtore it ſelf to it's former Situation in P, and having ac- 
quird a Velocity by the continual Action of the Vis Reſti- 
tutiva, it will not reſt in ADB, but be carry'd forwards 
to E, till the Vis Reſtitutiva, Which acts contrary to this 
acquird Velocity, and at length is Equal to it, brings it 


back from E to D, which by the acquir d Velocity is again carry d towards 05 till. 
the Yis Re ſtitutiva becomes Equal to it, and reduces it again to P, but by the Ve- 
locity acquir'd is promoted towards E, till the Yis Reſtitutiva again becomes Equal 

| to 
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Concerning the Mutual Concourſe of Bodies, Book 1. 
to it, and forces it back to D, &. by which means the ſucceſſive Vibrations of the 
String are produc'd, till it becomes Quicſcent. Let us now imagine the Body F to 
Incurr upon the ſame String; by the Force in the Incurrent Body F, the Point D in 
the String will be carry'd to & together with the Body E, which Motion will be con- 
tinu'd, till the Vis Reſtitutiva, Acting contrary to the Motion of the Body F, is Equal 
to it, for then all the Motion towards C will be deſtroy d, and the 775 Reſtitutiva 
will reduce the String to it's firſt Situation in D, and F will be brought back with 
the ſame Velocity with which the String returns; But upon the Account of the 
Extreme Tenſion of the String, it will reſtore it ſelf with the ſame -Force, with 
which it was Inflected to C, and the Force, with which it was Inflected to C, is 
Equal to the whole Moment of the Impinging Body, which is ſuppos'd to be en- 
tircly ſpent upon the Flexion of the String; conſequently, the String will Recom- 
municate to the Body the Force, which was Imparted to it from it, and the Body # 
will return with the ſame Velocity, with Which it Incurr'd, and thus Reflexion is 
perform'd. 
LET us now farther, inſtead of a Scring, Naval ſome Elaftick Body AB, and in 
the firſt Place, that it is Fixt and Immoveable, and let it's Surface 4 DB be com- 
preſs d Inwards by the Force of the Incurring Body F; As ſoon as the Force, which 


Compreſſes, that is, as ſoon as the Motion of the Body 
F ceaſes, the Vis Reſtitutiva will exert it ſelf, and reſtore 
the Body compreſs d to it's Priſtine Figure, and urge 
and repel the Body F towards E; and if either of the | 
Bodies is perfectly Elaſtick, the Vis Beſfituriva of that 
Body, which is Elaſtick, will be Equal to the Force, | 
which compreſles it, that” is, to the Moment of the 
Body FE, and therefore Re-aQting upon the Body x 
with that Force, it will oblige it to Retire with the 
ſame Velocity, with which it Imping'd : If the Body 
ADZBC is not Fixt, but Moveable, the Elaſtick Force 
will act Equally. in both Bodies, and produce Equal Changes of the Motions ; For if 
the Body AD B urges the Body F towards E, it likewiſe will be Equally urg'd to the 
Contrary Side by the Body F, and the Bodies will be mutually Reflected from cach 
other; and thus, it is ſaid, an Account is given, how Bodies after Impulſe are not 
jointly Quieſcent or Mov'd, but by Reſulting from each other with Different Velo- 
Cities, ſometimes take Contrary Ways and ſometimes the ſame. | 
Turin, The Carteſians affirm, that the Reflexion of Bodies is deriv'd from a Con- 
tinuation of Motion, which cannot be deſtroy'd, the Direction of it being only 
alter d. which is endeavour d to be Refuted by this Philoſophy. 
FourTtn, To prove there is ſuch an Elaſticity in Bodies here contended for, by 
which the Surface of the Elaſtick Body is compreſs'd Inwards by the Incurring Force, 
and then reſtores it {ſelf to it's former Situation, and repels the Incurrent, an Ex- 
periment is alledg'd of Two Glaſs or Ivory Globes; of which let one be Quieſcent, 
and Painted with Ink or any Colour, and the other Impinge upon it, the Impin- 
gent, inſtcad of being Ting'd in one Point of it's Surface only, which it ought to 
be, by the Nature of Spherical Bodies, which touch each other in a ſingle Point, 
will. have a Broad Black or Colour'd Spot Impreſs'd upon it, and which is thought 
cannot poſſibly proceed from any Thing elſe, but the Depreſſion of it's Surface up- 
on Impaction, and which is not afterwards perceiv d, becauſe it's win has re- 
| ſtor'd it to it's firſt Figure. 
oh NF Pete Principles the Rules of Motion for Elaſtick Bodies are Calcu- 
pen which the lated and Detin'd, and the Twenty-Ninth Theorem is Propos'd ; That if Two Bodics 
e perfectiy Elaſtick Impinge upon each other, their Relative Velocity will remain the 
ae cal fame before and after Impaction, that is, they will retire from each other after Im- 
culated and paction with the ſame Celcrity, with which they Imping' d; For by what has been 
3 ſhewn, the Compreſſive Force, or the Greatneſs of the Percuſſion in Bodies, which 


Dr. Keill's 
Iatr. ad Ver. arc Given, that is, which are tlie Same, ariſes from the Relative Velocity of the 
Phyſ. Left 14. Bodies, and is proportional to it, namely to the Difference of the Velocities if they 


Theorem 29. 
roceed the ſame Way, and to the Sum of them if Contrary ones, and in Bodies 


P 
perfectly Elaſtick the Vis Reflitutiva is Equal to the Compreſſive, and therefore 5 
the 
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the Relative V AR or PO Force, with which the Bodies. were carry d to cach 
other before Impaction, But by the ſaid Vis Reſtirutiva the Bodies are forc'd to de- 
part from each other, and conſequently it's Acting upon them will produce that Rela- 
tive Velocity in their Return, which they had upon their Acceſs, or, which is all 
one, will cauſe them to Retire with the ſame Velocity, with which they Imping'd; 
From whence it is Infer'd by way of Corollary, that if we take Equal Times be- 
fore and after Impaction, the Diſtances of the Bodies from cach other will be Equal, 
and by conſequence in the ſaid Times, the Diſtances of the Bodies from the Com- 
mon Center of Gravity will be Equal. 
F. 12. FRoM the preceding Corollary are the Rules of Congreſs i in Bodies, which 


he Rules 
are perfectly Elaſtick, determin d. Let A and B be Two Bodies perfectly Elaſtick, whoſe de Hd 
Common Center of Gravity is C, and let the Bodies be ſupposd to. meet in D, let 57%, He 


CE be made Equal to CD, it is affirm d; That after Impaction EA will repreſent or 
expreſs the Velocity of the Body 
A, from E towards 4, and EB 


1 oh x 55 e 1 Velocity of the Body 5 
A Ea C R from E towards B; for the Com- 
* — — 2. . . | : | 
7 4 > . mon Center of Gravity, by what 
— Dn _ Be ; has 1 8 125 9 705 1 Sj 
7 B | | mpulſe, proceeds uniformly wit 
1 A Cc Q | „ * | ihe 418 Velocity, and 1 7 5 
P A. 7% D = B D 5 3 * go fore, ſince CD is the Velocity 
oo 535 of the Center of Gravity before 
6 Q F I K Impulſe, being deſcribd by C in 
he 6 8 2 the lame Time as AD is by 4, 
1 — 5 15 5 0 D K, which is made Equal to 
8383838 £46. Þ KB CD, will be the Velocity of the 
ns „ Center of Gravity after Impulſe; 
558 ER =D but, by the Corollary juſt now 
2 i x.” „ explain'd, in Equal Times before 
ß. 8 and after Impulſe the Diſtances 
nE A 55 D B 4 of the Bodies from the Com- 


mon Center of Gravity are E- 
qual, and conlequently, if Ka 
is made Equal to 40, the bode; A will be in à after Impulic, and it's Velocity 
Da; Farther, as Ka is = AC and X DEC, Ka—KD=Da will be Equal to 
A= ECS EA, that is, the Velocity of the Body 4 after Impulſe, will be =D 4 
from P to 4 EA from E to 4; Alſo the Relative Velocity of the Bodies being 
the ſame before and after Impulſe, and EA being the Velocity of 4, the Velocity of 
B after Impulſe will be E from E to B; becauſe whether 4 and B move the ſame 
Way, or Contrary ones, the Relative Velocity will be as the Differences, or as the 
Sums of the Velocities of both the Bodies, or ſuppoſing the Quieſcence of one of 
them, as the Velocity of the other. 2. E. PD. 

Curol. 1. FROM this Demonſtration it is Infer d, Corollary the Firſt, that if the 
Body B is Quieſcent, D and will be Coincident, as in the Three firſt Figures, 
and ſince B. A:: AC. CB by the Center of Gravity, by Compounding, 5 ＋ A. A 
855 48 AB. CB, and by doubling the Conſequents, B +4.2A::AB.2CB=ZEB, 
or the Sum of the Bodies will be to Twice the Impinging Body, as the Celerity 
of the Impinging N before gung en, to the 1 of the Quieſcent Body 
after it. 

Corol. 2. Turkrronf F Fiz. 1. 4 24, and EB the Celerity of after 
| Impaction = AB the Celerity of 4 before it, and therefore A and E Coinciding, 
AE the Celerity of 4 after Impaction o. 

Corol. 3. Ir ADB, Fig. 4. and they are carry'd to the lone Side, they will after 
Impaction be carry d to the ſame Side, and exchange Celerities with each other; 
For ſince CE=CD by Conſtruction, and 4 C=CB by the Center of Gravity, 
CE ACSEA=ZCD=CBSBD, and therefore EA the Celerity of A after Im- 
pation = =BD the Celerity of before it; Farther, ſince EA B D, EB= AD, be- 


cauſe the Relative Celerity, both before and after Impaction, continues the ſame, and 
there- 
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The foregoing 
N 
braically De- 


monſtr ated, 


1s made, the Relative Velocity will be C- a Quan- 
tity likewiſe known, and the Sum of their Motions 


paction, towards the ſame Side as before, be calfd x, - ; - c 


| Concerning the Mutual C eme if ” "0h Bock I. 


therefore E B the Celerity of * after Iinpaction will be Equal to A D the Celerity 


b A before it. 
" Corol. 4. If A = B, Fig. 8. and they are carry d to c Sides, alter Impaction 


this will recede to Contrary Sides and exchange their Celerities ; For ſince AC=CB 


by the Center of Gravity, and EC=CD by Conſtruction, AC-ECZAE=C B 
—CD=8BD, and therefore E A the Celcrity of A after Impaction = BD the Celerity 
of B before it; Farther, ſince EA=BD, AD Sg EB, becauſe, the Relative Celerity 
before and after Impaction continues the ſame, that is, E the Celerity of B after Im- 
| h will be Equal to AD the Celerity of 4 before it. 5 


7 1 3. Tars Doarine Sil is thus Demonſtrated. 3 
1. LET us firſt. ſuppoſe the Bodies 4 and B, whoſe Bulks are known, to be Pie 


to the ſame Side, and let C, a Quantity known, be the Velocity of the Enpingins 
Body 4, and c, alſo a Quantity which is known, that 
of the. preceding Body B, upon which the Impaction . — 


towards the ſame Side will be AC Be, which is 
therefore known; let the Velocity of A after Im- 


being a Quantity unknown, and which we are to find 
out, and ſince the Relative Velocity before and after 


Impaction is the ſame, the Velocity of B will bex + C= e; becauſe Pe: Relative Velo- 
city of Bodies, which are moy'd the ſame Way, will be Equal to the Exceſs of the 
Swifter Velocity above the Slower Ce; if therefore the Velocity of the one 


is , the other muſt be x C= c, for the Relative Velocity before and after Im- 


oat 


and by dividing * oy A＋ B, x= l 


paction continues the ſame, as Was ſaid; Conſequently the Motion of A after Im- 
paction is = Ax, and of B BX TBC Be, and the Sum of theſe Motions after 


Impaction is Equal to the Sum of them before it, or Ax +B x + BC—-Be=AC+Bc, 
and by leaving the unknown Quantity on one Side of the Equation, and ſubſtract- 


ing BC from and adding Be to both Sides of it, Ax +Bx=AC— BC+2Bc 
= to the Velocity of A after 


AC—BC+2Be__ 


AC—BC+2Bc 


Impadtion ; but the Velocity of B is =x 1 5 en c after Impaction = TT 


Ca FC+2Be+ACHBC— Ae — BE 333 et. 


10 —b — -. Tf therefore 


Ace 


BC. is Greater than 4 C+: 23 c, X OL — will SY a « Negative Quantity, 


T 


and conſequently, the Velocity of the Body A will be towards the Contrary Side, 


and it's Motion towards D will be Negative, that is, from it. If B is Veſeent, 
C0 


A 
:00 ee, th TONY: of A after Impaction is = —, Saber forwards: or . 


A+B 


wards, as + or — - prevails,” 38 5 nm 5 3 


2. LEr us now ſuppoſe A 223 B to be carryd with the Velocities c and c to con- 
trary Sides, the Sum of their Motions to the ſame Side will be 40 - Be, and their 
Relative Velocity, where they meet each other, C+c; let the Velocity of 4 after 


Impaction be x, and it's Motion, towards the ſame Side as before, will be 4 x, the 


Velocity alſo of B after Impaction will be x C, becauſe the Relative Velocity 


Cc continues the ſame after Impaction, and the Motion of B towards D will be 


Bx+BC+Bc, and the Sum of the Motions towards the ſame Side 4x x 


| þ BC 755 Be after Impattion —AC—RFec the Sum of em before i it, and therefore Ax 3 


4 30 23 
= A e 1 and * TIFF = the Velocity of the Body 4 after Im- 
"3 AC-BC—2Be AC—BC—2Bc 33 
pation, and x C4 2 — - 2 — 8 
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Chap. VI. Hurd, Soft, or Elaſtick. 


2 D 29 the Velocity of B after Impaction. If therefore 30 2Bc 15 
Greater than AC, & will be a Negative Quantity, or 4 after Impaction will be carry'd 
backwards and retire! from D; The Expreſſions above of the Velocities of 4 and 


B after Impaction are exactly Analogous to what we find in Sir 1/aac Newton's Alge- 


bra, Problem. 12. Pag. 91. and in my worthy Friend the Reverend Mr. Aor an's Rohault's 


Comments upon Rohault; and in theſe Laws of perfectly Elaſtick Bodies, both 
Chriſtian Hugens and Sir Chriſtopher Wren did alſo agree, tho' calculated {ſeparately 
and diſtinctly by them; and no wonder, ſince they all depend upon the ſame Prin- 
ciple of a perfect Elaſticity, a Notion originally deriv'd from Dr. Wallis, and which 
many Years ago I particularly examin'd, and wrote ſeveral Papers in Confutation of 


it, which are ſome where by me but not occurring, 1 ſhall here repeat that 
Trouble. 


phyſ. Cap. 11, 
Pat. I. Lit 3. 


F. 14. I once was in Hopes, that FRE theſe Laws of Elaſtick Bodies 1 ſhou'd An Examina- 


have receivd ſome Aſſiſtance in explaining the Laws of Nature; for having been 


tion of the 
foregoing Do- 


long ſince, and I may ſay almoſt from my Infancy in this Univerſity and from my @rine Fer 
_ firſt thay of Philoſophy, poſſeſs d, by a Conſideration of Material Beings, with a „ 


Perſuaſion, that all Matter was Active, and that it's Forces might be reſoly'd 
into the Expanſive and Contractive; I immediately concluded, that when I came 
to ſearch ſtrictly into the Laws of Elaſticity, which ſeem'd to have ſome Re- 
ſemblance of the Expanſive I contended for, I ſhou'd there find ſomething pertinent 
to my Enquiries, and at leaſt I ſhou'd receive ſome Light and Information from 
thence of the ſecret Workings of Nature; But to my great Diſappointment, when 
came to look more narrowly into them, I perceivd they were nothing elſe but 
Abſtracted and Mathematick Reaſonings upon Principles and Suppolitions, which 
were Imaginary and Chimerical, and which had no Foundation in the Reallity 
and Exiſtence of Things. 

ITnus, As to the Doctrine of Percuſſion, in which it is affirm'd, that the Force or 
Greatneſs of it is Equal to the Relative Velocity, that is, to the Difference of the Ve- 

locities, where the Bodies proceed the ſame Way, and to the Sum of them, where 
contrary Ways, and that, the Bodies being given, the Force or Greatneſs of Percuſſion 
will be proportional to ſuch Relative Velocity, We ſay, that the Demonſtrations of 
This depend upon a Suppolition, that there is nothing to be conſider d in Matter but 
the Force of it's Velocity, that it is Similar and has no peculiar Forces of it's own, for 
if it had, theſe Computations of the Force of Percuſlion, from the Difference or Sum 
of the Velocities of the Incurring Bodies, wou'd be quite diforder'd and confounded, 
and it wou'd be Impoſlible for us ever to know, what the Force of Percuſſion wou'd 
be, without underſtanding the Nature of thoſe Forces, which reſide in the Bodies them- 
ſelves ; For Inſtance, let Fire and Water meet, I ſuppoſe the Force of Percuſſion 
will not be readily. determin'd by the Rule of Relative Velocity, and ſome- 
thing more muſt be firſt Explain'd, that is, the Nature of the Force of theſe Two 


Bodies, before we can Pronguney: what will be the Reſult and Effect of their 
Congrels. 
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g. 15. As to Elaſticity, in the Beginning of the Tenth Section it is confeſs d, that The Dottrine 


there are few, if any Bodies, which are not endud with ſome Degree of it, as even 
Clay and Wax have ſome; from whence it is plain, that the Doctrine, Deliver before, © 
concerning Bodies, which are perfectly Hard or Soft, is acknowledg'd to be a Creature 
of the Mind, without any ſuch Bodies Exiſting in Nature; and therefore it is ſaid, 
that after Impulſe they do not moye together, but reſult from each other with vary- 
ing Velocities; whereas this Elaſticity yet is aſcribd to Particles of Air Inſinuating 
themſelyes into, and reſting in the Pores of theſe Bodies, it ſeems to be a mere 
Fiction, and we may as well attribute the Tranſparency of Glaſs to Tranſparent Par- 
ticles of Air diſpersd in it's Pores, as the Elaſticity of Bodies to Elaſtick Particles of 
Air lodg'd in Them; For why may not Bodies be in themſelves, in ſome Degree 
or other, Elaſtick, as well as Air is, unleſs becauſe the Preſent Philoſophy of Paſlive 
Matter cannot account for it's Elaſticity without Introducing ſuch extraneous Par- 

ticles? Which is no Objection to us, who aſſert an Active Matter, and that all Mat- 
ter has a Proportion and Degree of the Expanſive ; Beſides, this Fancy of the Ela- 
ſticity of Bodies, being derivd from Elaſtick Particles of Air mixt with them, is 
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me Concerning the Amro Concourſe 7 "Bodies, Book I. 


Contrary, to the following Explanation of it, which reſi igns it to the Fs Reftitativa 
- 8 | in Bodics themſelves. 
| The Vis Reſti- F. 16. THAT there is ſuch a Phænomenon or Effect in Nature, as Blaſticity,: Or a 
: _ f Force of Reſilition, by which Bodies are Driven and do Recoil from each other, is 
what 2 beyond Diſpute, being confirm'd by daily Experience, but that the Vis e ee is 
5 not an adequate Cauſe of fuch an Effect, I ſhall now Evince. . 

Fon there is no Satisfaction given us, how this 77s Reſtirutiow' © comes to be inherent 
in ſome Bodies, and not in Others, or at leaft not in the fame Degree, whence it 
is deriy'd to; and how it ſubſiſts in them; there is nothing Explicitly faid of it, 
which ſhow” d make us not conclüde it a Tictitious Force, and to have it's Being in 
the Imagiflation only; which is not the Caſe of the Expanſi uc and Contraftive we 
Defend, "which we have already ſhewn to Exiſt in all Nature in Various and Diffe- 
rent Proportions, and have explain d the mediate Sources, from nech 1855 are 
deriv'd, tho” ultimately from God himſelf. 

Bßstbs, that the Vs Reſtitutiva is an Imaginary Force vented: by Philoſophers, 
oft urpoſe to account for this particular Difficulty in Nature, is Evident from hence, 
that it is not made uſe of upon any other Occaſion, nor is it connected with the 
Explanatioh of any other Phænomenon whatſoever; whereas the ſame Expanſive and 
Contractive Forces, which we alledge for the Solution of this, are connected with and 
extended to all other Appearances, we can name, of Solidity and Fluidity, Hardneſs 
and Söftneſs, Gravity and Levity, Cold and Heat, Opacity and Tranſparency, Cc. 
FartfHEk; the Explication, which is given of the 77s Refti/mriva, ſhews it to be 
an Imaginary Force, a mere Invention of the Philoſopher, without any een or 


Foundation in Nature or Reaſon; ſince; altho' this 77s Re- 
ſtitutiva ſhou'd be allow d to the String ADB, when drawn 

by an External Force to ACB, by which it might reduce it 
to it's former Situation in A DB, how the ſame Y75 Keſtitutiva 
How'd propel and carry it from thence to AEB is incon- 
celvable, unleſs tlie Force, which reſtores it to it's firſt Situ⸗- 
tion, has the Power to repel it from that Situation, that is, 
unleſs the Yrs Reftitutiva to a certain Situation, is a %. Re- 
pulſe TOA from it, Which is a Contradiction; and for the ſame £21 


Reaſon, granting it Poſſible for the Vis Reftqtutivn to pro- 
pel the String from ADB to AEB, how the ſame Vis Reſfitutiun hou'd bring: it back 


from 4 E R "to 1D cannot be Imagin'd, and ſo it may be argu'd in it's. Second 
Progreſs to 10 B, and Regreſs to A DB, Or it's Second Posen to AEB, and Regreſs 


to 7 B. or in it's Third, net, Fifth, Gc. 
THIS Phil6ſophy ſecitis' to have been aware of the fortgelsg Difficulty, and there- 


fore aſcribes tlie Progrefles to the Velocity acquir d from the Motion of the String, 
and the Regreſſes to the Vis Reſtitutiba; But can there be any Velocity acquir d, 
Which is hot owing to ſome 'Caufe ? And is there any Cauſe aflign'd excepting that 
of the77s Retteutios: ? And can a Velocity acquird from the 7is Keſtitutiva act againſt 
and in Oppoſition to the 77s Reſritutiva from whence it is deriv'd? It is altogether 
ablurd to luppoſe it; and we may as well affirm, that if we Impel a Body onc 
Way, it will move a priced One from TIN . on without ny other Di- 
rection. 
Elafliciy ſold. J. 17. ON the other Hand, the Expanſive yy Gortrative Forces give a plain Ac- 
from „ De. count of this Phxnomenon, for 4 and 3 being Two fixt Points, upon which the 
Fe Fl 1555 4 Tenſion of the String is made, they are TWO Centers of Contraction, towards 
Contraftice Wien the Intermediate Parts of the String are urgd, and betwixt which they arc 
Fer ces. Attracted ard Drawn; Again, the Parts ir D, which are the fartheſt from the 
"Centers of Contraction, will be the leaſt Affected by their Influences, and conſe- 
quently will have leſs of the Contractive and more of the Expanſive Force, to which 
if we add the Expanſive Force of the Finger drawing the String from it's Con. 
tractive Situation, or the Expanſive Force of the Velocity of the Incurring Body F 
here will be Two Contrary Forces, the Contractive and Expanſive, Acting agai 
"each other, by which means a Conteſt will be raisd and continu'd betwirt them, 
till the one or the other prevails, and mutual eee excited, till the String 


Becomes Quietcent. | 5 | 
| Tavs, 


Tn 1 SY String is in. . Fai Eapariſiv Force, tho' Inferior to the Con- 
tractive, ſtruggles and Ms againſt it, and if it ſhou'd be Increas'd fo far as to break 
it, the Expanſive wou'd then prevail and be Superior, and the Contractive Force 
from A and B wou'd obtain no farther Effect; but the Expanſive at C being Inferior 
to the Contractive in 4 and B, it is forc'd to yield to the Contractive, which re- 
duces the String to ADB, notwithſtanding which, a Portion of the Expanſive till 
ſubſiſting in the String, and being not Entirely vanquiſh'd and ſubdu'd by the Con- 
tractive, it now exerts it ſelf towards E, ſtill in Oppoſition to the Contractive in 
A and B, to which it is always Contrary, till it is again made to yeild to the Con- 
tractive, and the String is brought back to D; and thus the Progreſſes and Regreſſes 
are perform'd, the firſt by the Power of the Expanſive Force, and the laſt by that of 
the Contractive, till the impreſs'd Inferior Expanhve is ſpent and ſuccumbs, and the 
Contractive preyails, and therewith the String obeys the Superior Force, and at 
length becomes Quieſcent betwixt the Two Centers of Contraction A and B. 

So likewiſe, for the Caſe is much the ſame, ſuppoſing Two Bodies, which are in 
an Equal Balance with each other, to be ſuſpended upon their Common Center of 
| Gravity, which being the Point, by which they are detain'd in their Æquilibrium, 
is a Center of Contraction, and that Force, which is Impreſs'd upon them from the 
Earth's Contraction, is a Force of Expanſion, by which they tend from their Center 
of Gravity towards the Earth; if therefore by Impulſe a new Expanſive Force is Com- 
municated to the Balance, the Bodies will riſe and fall by Turns from this Ex- 
panſive, till the Force is ſpent and the Contractive prevails, whereby the Bodies be- 
come Quieſcent; that is, D, by an Expanſive Force, Oſcillating upon 4 and Z the 
Contractive ones, will not be much Different (as to the Manner of theſe Forces 
acting) from A and B, by an Expanſive Force, Oſcillating upon D a Contrattive ; In 
both Inſtances, the Expanſ ive Force will carry the String or the Balance out of the 
Line ADB, and the Contractive will reduce them to it, till the Expanſiye is over- 
powerd and over-comn, and in the End ſubmits to the Contractive. 

F. 18. Tat Expanſive and Contractive Forces are not only capable of ſolving the 4 Summary 2 

preſent Phenomenon, which the Vis Reſtitutiva cannot do, but alſo, as will be ſhewn _—_— 1 = 
afterwards, all the Properties of Matter whether Eſſential or Accidental, and upon Expanſive and 
which Account we athrm Action or Force, which is divided into an Expanſive and 7% qo of 
Contractive one, to be the very Eſſence of Matter; What I mean, is, that Matter is their Extenſiue- 
Action or Force it ſelf, and not the Support, Subſtratum, or Seat of it; but this up - 2 
we ſhall perhaps have another Opportunity of ſpeaking more largely to. | 3 85 
WRar we ſhall take Notice of at Preſent, by way of Anticipation, is, that this 
Doctrine makes only Two Principles in Nature, the Expanſive and Contractive, both 
Contrary to each other, and both reſolvible into one Principle of Action; which, in 
Reſpect of the Being of a God, is agreeable to our Notions of one Supreme and 
Superintending Agent, and indeed is an Evident Proof of one, and alſo explains 
the Reaſon, Why ſome have imagin'd Two Gods, the one the Author of Good, and 
the other of Evil, in Compliance with theſe Two diſtin and oppoſite Forces; 
And in Reſpe& of Nature, what is more Evident than that the Whole of it, as to 
the Material or Immaterial Part, is diſtinguiſh'd into Effects, which are either Con- 
trary to each other, or mixt and compounded of ſuch as are ? 

Thvs, as to the Material Part, there are Light, Heat, Tranſparency, Fluidity, 
Levity, Elaſticity ; ; and in Relation to Colours, Red, Orange, Yellow ; to Taſts, Sweet 
and Luſcious; to Smells, Fragrant; to Sounds, Harmonious and Soft, which fall 
under the Expanſive, in which yet there is ſome Mixture of the Contractive; whilſt 
the Contrary Qualities, as Darkneſs, from the Earth's Contraction of the Medium 
which the Sun Expands, Cold, Opacity, Solidity, Gravity, Unelaſtickneſs; and in 
Relation to Colours, Blue, Violet, and Black, (for Green Lies Intermediate to both 
the Orders); to Taſts, Acid and Sower; to Smells, Fœtid; to Sounds, Harſh and 
Dull, ſeem to derive their Origin chiefly from the Contractive, tho' not without 
ſome Degree of the Expanſive in their Compoſition. 

Also, as to the Immaterial World, and that Thinking Subſtance, which Animates 
and Informs us, tho' it is Different and Diſtinct from Matter, yet has it's Expanſiye 
and ContraQtive Forces; Thus Gaicty, Wit, Memory, and RecolleQion, Levity, 

Courage, Raſhneſs, and Fool-Hardineſs, Fierceneſs, Hatred, Haughtineſs, and Inſo- 
Q 2 lence, 
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124 Concerning the Mutual Concourſe of | Bodies, Book I. 


lence, Anger, Revenge, Il|-Nature, and Covetouſneſs, Appear to be deriv'd from the 
Expanſive Force of our Minds, by which we Repel others from us; On the Con- 
trary, Gravity and Judgment and Reaſoning, a Generoſity and Fear of Offending 
others and a Love of them, Dejection of Spirit, Clemency and Compaſlion, and the 
Like, are from the Contractive Force of them, by which we Draw and Attract others 
to us; and all the Various Paſſions and Affections of our Minds have a Greater or Leſs 
Degree and Proportion of the Expanſive or Contractive Force in them, or are com- 
pounded of them; And by this Means, by the Mind and Matter agreeing in theſe 
Forces, we ſuppoſe their Union is effected, tho Thought and the Mind it ſelf is mani- = 
feſtly Different from theſe Forces, and in the ſame Manner, as Almighty is diſtinct 3 
from the Univerſe, which yet he has been pleas'd to Fill and Actuate with then. 
i AContinuance F. 19. Bur to leave theſe Diſquiſitions at Preſent, which we may perhaps ſome 
of 125" other Time reſume, ſince we only intended to ſhew in General here the Exten- 
3 e ſtyeneſs of theſe Principles of the Expanſive and Contractive Forces, we ſhall far- 
1 a Comeſt ther obſerve from this Explanation of Elaſticity by them, that a Continuance of 
maintain ** Motion is produc'd, ſo long as there is a Conteſt maintain d betwixt the Two op- 
Oſfoſite Forces, poſite Forces, the Expanſive and Contractive, but when the one or the other entirely 
the Expanſize Prevails, the Effect of the other Ceaſes; thus if, in the Tenſion of a String, the Ex- 
and Con- V 5 | i : | : 2 9 
trace. panſive Force is leſs than the Contractive, there is a Reciprocation of the Progreſſes 
and Regreſſes of it, till the Expanſtve is Subdu'd and the Contractive is Predominant, 
by Reducing it at length to a Quieſcence in ADB; if therefore now the Expanſive 
Force, Acting towards C, was Conſtant and Regular, and Equal to the Contractive 
from A and B, there wou'd be an endleſs Reciprocation of Motion, and the Pro- 
greſſes and Regreſſes wou'd be continu'd for ever, from whence a Perpetual Mo- 
tion wou'd ariſe; but if the Expanſive ſhou'd be Superior to the Contractive, the 
String wou'd Break and be Diſloly'd, and the Effects of the Contractive Forces from 


A and B wou'd be Deſtroy'd. 
Where To F. 20. FROM hence therefore we may lay down this for a Law of Nature, that 
c Where Two Forces are Equal, and are Contrary in their Genius and Temper, and 
— there Act againſt cach other, as the Expanſive and Contractive, there will be a Perpetual 
will be a Per- Motion and Conteſt betwixt them, neither Prevailing againſt the other; but if the 
A ah lier one or the other Prevails, the Effect of the oppoſite Force will be Superſeded, and 
Wh rwizt them, Vacated in ſome Degree, tho' not entirely Deſtroy'd and Annull'd. | 
aft ag 5 e nus allo, if ADB is conſider d as a Balance, in which the Bodies 4 and B are 
revails, the Equally Pois d upon D, if the Expanſive Force, from Impulſe upon A or B, is Lets than 
Effect of 1he the Contractive in D, there will be a Reciprocation of Motion till the Balance reſts 
3 in ADB, and ſubmits to the Contractive in D; On the Contrary, if the Expanſive 
| ſuperſeded, Force, from Impulſe upon A or B, is Greater than/ the Contractive in D, it will ſtrike 
dean off the Body A or B, and free it from it's Center of Contraction in D; But if the 
f Nature. Expanſive Force in 4 or B is Equal to the ContraQtive in D, ſuch a Body muſt be 


Perpetually -moy'd backwards and forwards about it's Center D, by Continual Oſcilla- 


off, which is an Equal Poiſe to the other, the Remaining Body muſt be carry'd in 
a Continual Revolution round the Center of Contraction; For ſince neither the 
Contractive nor Expanſive Force are ſuppos'd to Prevail, but are Equal, there muſt a 
Perpetual Motion enſue, and ſince it cannot be to the Contractive Force nor from 
it, for then the one or the other wou'd Prevail, nor yet backwards and forwards by 
Way of Oſcillation, becauſe one of the Bodies is now taken off from the Aquilibrium 
which caus'd ſuch Oſcillation, it muſt be in an Orbit round it. 
THAT: this Law of Nature obtains in all Material Beings, is Evident ; Thus in 
the Contractive Force of Fuel and the Expanſive of Fire, there is a Motion pro- 
duc'd and continu'd ſo long, as there is a Contention betwixt thoſe Two Forces; 
If the Expanſive of the Fire is Superior, the Contractive is ſubdu'd, and the Fuel 
reduc'd to a Light and Expanſive Aſhes, with little or no Contraction belong- 
ing to them; If the Contractive Prevails, the Expanſive Ceaſes, and the Fire is Ex- 
tinguiſh'd; And if an Equal Balance is kept up betwixt the Expanſiye of the Fire, 
and Contractive of the Fuel, by a continual Addition of the Latter, in a juſt Pro- 


portion to the Former, the Motion and the Fire becomes Perpetual, the Air, which 
| is 


_ 


mentation, as Liquids from Fruits, which are evidently Rais'd from the Expanſi 
Force of the Sun, and from the Contractive of the Earth and Soil in which they 


Chap. VI. Hard, oft! or Elafict. e "mM 


is always neceſſary to the Being of Fire, haying the Nature of the Expanft e, and 
er with it. 


21 FROM what foregoes, the Reaſon, why a Perpetual Motion cannot be Why 4 Perpe 


1 Motion 
Wund out in our Earth is, becauſe the Contractive Force of the Earth and the [5., 3 


Bodies which belong to it, is Infinitely Superior to the Expanſive, deriv'd from the our, and wiy 
Sun, or from any Subterrancous Fires; which, in all Probability, were originally , % Es- 
owing to ſome Accenſion of Inflammable Matter, and that Accenſion to the Sun, or ven, 

to the Artificial Methods we have of Producing Fire, by the Means and Aſſiſtance 

of it; and therefore all the Interior Parts of the Earth, we may Reaſonably think, 

are of a Strong and Contractive Force, and that, the Nearer we come to the Center 

of it, the Matter is the more Compact and Denſer. 


Ox the Contrary, the Reaſon, why we have a Perpetual Motion? in the Heavens, 


is, becauſe the Expanſive Force of the Sun and the Contractive of the Planets are 


in their ſeveral Diſtances nearly Equal, and from which Continual Struggle and 
Conteſt betwixt the Sun and them, the Conftant Periods, which they keep, do Ariſe. 
And, as theſe Forces of the Sun and Planets vary, They come Nearer to, or retire 


Farther from it. 


F. 22. Tulis Law of Nature is likewiſe manifeſt from the Mixture of what the The a 
Chymiſts call Acid and Alkali, which we have more particularly Diſcoursd of in nee et 
another Place, and ſhall here only conſider them, ſo far as they juſtify the Preſent 
Law ; for, whilft neither the Expanſi ive nor the Contractive Force prevail, there is an 


| Efferveſcence and an Ebullition produc d, but ſo ſoon as the Contractive has the Aſcen- 


dant, a Coagulum or a Precipitation is caus d, and when the Expanſive of Spirit of _ 
Nitre, a Bright and Tranſparent Fluid ſucceeds; Thus alſo Winds, Tempeſts, and 7y winds 
Hurricans in the Air, Follow from a Contention betwixt the Expanſive of the 924 Tempefs 


Sun, and the Contractive of the Earth and Cold, which therefore with us Generally eee 


Spring or Au- 


happen betwixt Summer and Winter, that is, in Spring or Autumn, when the Ex- lamm, than in 


panſive and Contractive Forces are the neareſt to an Aquilibrium, and before the e * 
Expanſive is Predominant in Summer, and the Contractive in Winter. | 


FARTHER, in Natural Bodies, which are all of them produc'd by a Preceding Fer- ph og : 
gates Ar 

VC rorn'd. 

Grow, there is firſt a Motion and Vegetation ariſes from theſe Two Contending 

Powers, this Conteſt is afterwards eint by Fermentation, which is owing to 


the Mixture of the Expanſive and Contractive Force, till at length the Expanſive 


prevails and ſettles in a Fluid, in which the Contractive has it's Effect, which is Evi- 
dent from it's Continuity and Gravitation, but is Inferior to the ratte by it's 
Fluidity, Lightnets, and Tranſparency. 

ON the Sthel Hand in the Formation of Solid Bodies, as Wood and Wer there How Solid Bos 
is a Fermentation from the Expanſive and Contractive Force, till at length the Con- 4 are Mee: 
tractive prevails, and makes the Body, like the Coagulum before mention'd in Chy- 
miſtry, Opake, Solid, and Heavy, but yet not ſo, as entirely to Deſtroy or Annull the 
Expanſive, which Shows and Exerts it ſelf in Elaſticity, Colour, and in a Greater 
or Leis Degree of Levity, as the Expanſive is leſs or more ſubdu'd by the Con- 
tractive. 

F. 23. AND from hence we may have a juſt Account of what Earth, Fire, and Water hat Earth, 
is, the Former being that Matter, in which the Contractive moſt prevails, and the Latter 2, were oe. 
in which the Expanſive ; that is, where the Expanſive Force of the Sun has juſt ſo much 4d 
Power, as to Raiſe the Contractive Force of our Planet into a Fluidity, it becomes. and bow re- 


uc'd to Geo- 
Water, where into an Inflammability, it becomes Fire, where into Fermentation, it 5 metry. - 


becomes a Vegetable or a Metal, and where into none of theſe, it becomes Earth; ſo Sir If. Newt. 


that all theſe Phzriomenons in Nature ſeem only to be Deriv'd from the Various Pro- wy op. 
portions, Mixtures, and Degrees of the Expanſive and Contractive Forces, which Exiſting Corol. 
in Separate and Diſtinct Portions conſtitute all the Bodies we behold, and in one Ge- Lib. 3. Elie, 2 


neral and Unlimited Diffuſion, that Plenum we contend for, by which all the Material 5 


with Edit. 1. : 
Beings in the Univerſe are Connected into one continu'd Active Subſtance, Origi- 


nally Deriv'd and Produc'd from one Infinite and Almighty Agent, the Supreme Or- 
derer and Governor of all Things, God; From whence it will Appear, that tho' Space 


is Full, yet that it is not Equally lo, there being Ditterent Forces and Actions, ſome 


Thicker 


and Plenum tt, 
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Concerning the Mutual Concourſe of Bodies, Book I. 
Thicker and Denſer, and Others more Fecble, Diluted, and Languid, as oe of Gold 
on the one Hand, and Water or Air, or Æther on the other, in the ſame or Equal 


Poortions of the ſaid Space: This was firſt Afirm'd by us in the Philoſophy, which we 
ſome Years ago Publiſh'd in Oppoſition to a Vacuum, which has been ice Subſcrib'd 


ns to by the Modern Philoſophy, but without Explaining how Space is not Equally full, 


Which we haye here done. From hence alſo is Deriv'd a True and Proper Geometry of 


wa Matter hitherto unknown to Philoſophers, becauſe where they make Matter an Ab- 
ſtracted and Homogeneous Subſtance, it is Impoſſible it's Nature: ſhou'd admit of 


Geometria 


Solidorum 


five Materiæ. 


The {ame Law 
of Nature Con- 


Arm'd from 


the Immaterial 


or Thinking 


Pari of it. 


. five or Contractive, Preyails, and then all is 


Quantities and Proportions; On the Contrary, we who affirm Matter to conſiſt of 


Various Degrecs of Forces in the ſame Space, it is no Wonder, that we may be 


allow'd to Diſcourſe of the Mathematicks and Quantities of it. 
H. 24. Bur to proceed upon the Preſent Law of Nature, which. is allo Confirm'd 


from the Immaterial and Thinking Part of it ; We plainly Experience, that all Quarrels 
and Diſſenſions, which are properly the Motions and Agitations of Men's Minds, Ariſe 
from Oppoſite and Different Qualities in them, that is, from the Expanſive and Con- 
tractive Forces which belong to em; Thus Wit, Gaiety, and Mirth, are conſtantly 
at Variance with Judgment, Cd and Gravity; Vice Combats with Vertue ; 


. Inſolence and Pride with Modeſty: and Humility ; Cruelty with Clemency and Com- 


paſſion ; Extravagance and Licentiouſneſs with Sobriety and Goodneſs; and Covetouſ- 
neſs and Ill-Nature with Generoſity ; and as theſe Principles of our Minds are Dia- 
metrically Contrary to each other, and as the Firſt ſeem to be of the Expanſive Sort, 


or the Repulſive, by which others are Alienated from us, and the Laſt of the Con- 


tractive, by which They are Allur'd or Drawn towards us, ſo where- ever we find 


Men of theſe Tempers, which are Reluctant to each other, we as certainly find they 


Diſagree, and that the Contention laſts till the one Force or the other, the Expan- 
Quiet and Compos d, tho the Force 


Which ſubmits to the other is not entirely Deſtroy'd or Annull'd. 


F. 25. AND ſince, as we have before ſhewn, the Expanſtve Force on the Carth. is but 


11 he G 1 
1 J Small and Inconſi derable in Reſpect of the Contractive, therefore, tho the Expanſive 
Lua ities 0 


Men's Minds 


| Generallyinthe conſequently from hence it is Evident, 


Iſſue prevail 
againſt the Il 
in Bodies and 


may ſometimes prevail, yet Generally ſpeaking, and at length the Contractive will; and 
that tho' Wit, Gaiety, and Mirth may have 


it's Proſelytes, and Vice, Pride, Cruelty, Extravagance and Licentiouſneſs, Covetouſ- 


1 neſs and IIl- Nature may prevail for a Time, yet Judgment, Gravity, Sedateneſs and 


Societies of Seriouſneſs, Modeſty, Humility, Clemency and Compaſſion, Sobriety, Goodneſs and 


Men. 


My the fame 


Generoſity will have the Strongeſt Force, and be in the End too hard for the other; 
and thus it was, in part, that the Chriſtian Morals became Superior to all the 11]- 
Qualitics and Affections of Men, which Exerted themſelves in Oppoſition to them, 
and thus the Vertues of Human Society have been ſtill maintain d and preſery'd to 


it, notwithſtanding the Continual Struggles of the Vices of Men to Extirpate and to 


Obtains in 
ſingle Perſons, 
and why they 


ſeem Contrary land Q 
LE Themſelvt3. there is a kind of Equal Balance betwixt them, there is a continual Conteſt, Agita- 


every Man has the Sceds in his own Nature of Vertue and Vice, and of all the 


Eradicate them. 
F. 26. IF now we come to the Minds of fi nels Perſons, without Comparing them 


with. thoſe of others, there arc always Two Forces obſervable in them, the Expanſive 
and ContraQtive, by which the fame Perſon ſeems Contrary to himſelf in a Thou- 
ualitics, and is really Different as the one or the other Prevails; and whilſt 


tion or Struggle in a Man's own Breaſt, till the one or the other, is ſubdu'd; Thus 


_ oppoſite Qualities and Affections we can Imagine, but they are in ſuch an Aquili- 
brium, and fo ordain'd by the Almighty and All-wiſe Agent, that it is in every ones 
Will and Power to determine the Balance on the one Side or the other, that is, to 
the Expanſive or Contractive; Whilſt this Conteſt laſts, the Mind is in a Ferment 
and Unealy, that is, in it's Paſſage from the Vitious Qualitics of the Mind to the 
Vertuous, or on the Contrary from the Vertuous to the Vitious, but when Either 
of them Prevails, the Mind is in a State of Compolure and Quieſcence, and Satis- 
faction in the firſt Caſe, and in the Laſt in a State, which may be Agrecable for a 
Time; but when the Contractive renews the Conteſt, as it will do, when the Expanſi ve 
is Weaken d, as in Sickneſs or near Death, there is a Reluctance and Uneaſineſs, a 


Motion, a Ferment and Agitation in the Mind, which cauſes the Greateſt Pains, which 


can Appertain to it; And from hence, that is, from the Different Degrees and Pro- 
portions 


Rh” 


R 
* 
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portions of the Expanſive and Contractive Forces in Men's Maris are their Natures 

and Identities aſcertain'd, and therefore the Powers and Faculties of it are as much 5 
Reducible to Mathematicks and Proportions, or a Pſycheometria, as any other Quantities 3 hence 4 
| whatſoever, The Elements of which I promis'd in the Principles of Philoſo ophy. e 

Tars will alſo give us an Account of What Morality is, and what the Foundation From hence the 
of it, ſince Almighty God has been pleas d to Implant thoſe Original Principles in us, i 
\ by which we are Diſpos'd to acquire all our Good or [11-Qualities from the Con- he Reaſon of 
tractive and Expanſtve, and at the ſame Time has Endu'd us with a Faculty and FAR 
Power to determine our ſelves to the one or the other; but leſt this Faculty and Power 
ſhou'd be HEImploy'd by us, that is, leſt the Principles of Natural Religion ſhou'd 
not Sway and Incline us to that which is Good, he has alſo given us a Reveal'd 
one, whoſe Doctrines and Precepts tend the ſame Way with the Contractive Force 
of our own Minds, which is to Incline them to all the Vertuons Affections and 

Properties of our Natures, which are Contrary to the Expanſive and Repulſive of 
them, and which fall in with Love and Benevolence, Charity and Goodneſs, and 
all the Contractive Forces which belong to them. 

F. 27. LEr us farther Conſider, whe theſe Expanſive and Caniitive Forces of by $0briery = 
the Mind are Abſtracted from Morality, or the Vertuous and Vitious Inclinations it 7 As aud 
Poſſeſſes, and we ſhall ſtill find the ſame Law of Nature obtains; Thus Memory, a ee 
Recollection, Wit, and a Quicknefs of Thought and Apprehenſion is deriv'd from Gaiey and. 
the Expanſive Force of the Mind, as Perception, Judgment, Reaſoning, and Solidity 
is owing to the Contractive Force of it; for in the firſt, we may obſerve a kind of 
þ lalticity in the Production of our ideas, and a Volatility as well as Incoherence of 
them, and in the ſecond a Contraction by their Cloſeneſs, Connexion, and Gravity; 
and as in the other Caſes, ſo in this, the Mind, when it is Agitated betwixt theſe 
Io Forces, is in a ſort of Conteſt with it ſelf, and Uneaſy, till it is ſettled in the 
Contractive. 

WE may farther take Notice here, that as we have made the Vitious Propenſities hy Mer of 
of our Minds to be chiefly deriv'd from the Expanſive Force, and the Vertuous from % 5 
the Contractive, and Memory, Wie, Quickneſs and Gaiety of Thought to be the * Jul. 
Reſult of the Former Force, and judgment Or Reaſoning the Effect of the Latter, ment io Vertue, 
ſo we likewiſe in Fact and Experience find, that thoſe Who are the Wittieſt and the 
Gaieft are generally the moſt likely to be carry'd into Vice, and thoſe who are of 
the beſt Reaſon and Judgment to be determin'd to Vertue, and in COniequence of it 
to Religion, which is the Grand Promotor and Aſſertor of it. 

F. 28. I wou'd not be here thought to make the Nature of the Mind to conſiſt How the Mind 
in the Expanſive and Contractive Forces, or Action in General, ſince That we have . , 
ſaid is the Eſſence of Matter, and which will ſolve all the Phænomenons and Sen- yer Diſlntt 
ſations we perceive from it, but Action will not give a Solution of Thought and from its 
latelligence ; we therefore ain the Mind to be a Thinking Immaterial Saban 
to Which yet there are a certain Kind of Expanſive and Contractive Forces belonging, 
and which are Indications and Characteriſticks of the Genius and Temper of the 
Mind, in which they Reſide, and by the Intervention of which Forces it ſeems Pro- 
bable, that it is united with Matter. 

F. 29. To which, if we now Extend this Law, that is, to the Union of the Migd How the 4 
with the Body, we ſhall find ir ſtill the ſame; for thus whilſt the Mind and Body Sens Lew of 
are in their Natural State, the Contractive Force of the Mind joins it with the Con- 74 by ee 
tractive of Matter, and the Expanſive of the Mind, being in an Æquilibrium with Union of the” 
the fame Contractiye of Matter, continually keeps the Fluids in Motion, and Circu- rhe 
lates the Blood and Spirits, and all other the Juices, which arc Requiſite to the 
Animal Oeconomy. | | 

BUT Firſt, If the Contractive of Matter is too Powerful for the e Of The Cauſe of 
the Mind, the Aquilibrium is broken, and the Expanſive of the Mind ſinks be- Lethargie. 
neath the Contractive of the Body, as in Lethargies, Comas, Jaundice, and 5 
Dropſtes, and the other Diſtempers, which proceed from a Viſcidity, Flaccidnels, &c. 
Thickabf or Languor of the Blood and Serum, or too Great a Quantity of them, 
wiilſt yet the Contractive of the Mind remains, by which it can Reaſon, Perceive, 
and judge as at other Times; ſo that the very ſame Principle, namely an A.quili- 
brium betwixt the Expanſive and Contractive Force, which folves the Nation) in 
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128 Concerning the Mutual Concourſe of Bodies, Book I. 


the Heavenly Syſtem, accounts likewiſe for the Circulation of the Blood and the 
other Fluids in a Human one, excepting that there it is the Expanſive and Contractive 
Force of Matter, whereas here it is the Expanſive of the Mind or of the Juices of the 
Body, which is Analogous to it, and the Contractive of Matter; 
The Cauſe of SECOND, If the Expanſi ve of Matter is too Powerful for the Expanlive of the 
1 - and Mind, the Contractive of the Mind ſtill continues, ſo far as to preſerve it's 
nion with the Body, but is diſturb'd by the Superior Expanſive of Matter joining 
With the Expanſive of the Mind, from whence an Extreme Volatility and Diſlipation 
of Thought ariſes, an Incoherence of Ideas, and a ſurprizing Quickneſs in their 
Motion, as in Drinking Spirituous Liquors, in Fevers, and in a Phrenzy : And in 
both theſe Caſes, when the Contractive Force of Matter in the Firſt is too Great, 
and the Expanſive Force in the Laſt, the Mind Reſults from the Body, a Diſſolution 
of the Union Enſues, and it Departs with it's own proper Expanſive and Contractive 
Forces from the Body, which it had hitherto Actuated and Inform'd ; 
The Cauſe of THIRD, If the Cöntractive Force of the Mind by any Ways or Means is ſo far In- 
Melanch*. creasd, as to break the Ægquilibrium betwixt the Forces of the Mind and of Matter, 
as by Great and Intenſe Study, by an Extreme Concern for the Good of others, by 
Afflictions in the Cauſe of Religion and Vertue, or too Mighty a Zeal, Concern, and 
Sollicitude for them, which we have ſhewn are all of a Contractive Nature, the Mind 
may be caſt into a Depth of Melancholy, and tho' it's Reaſoning and Judgment is 
ſtill Preſery'd, the Body may be brought into an Ill. and Languid State, and the Mind 
grow Heavy, Dull, and Unactive. | 
The Cauſe of LASTLY, If the Expanſive Force of the Mad” is likewiſe Increas'd beyond an 
Madneſs and Ag uilibrium with the Forces of Matter in the Body, by too Exceſſive a Pride, 
, e Ambition, Revenge or Cruelty, which are of an Expanſiye and Re- 
ulſive Force, or by any other Vices of the like Selfiſh Complexion, a too Great 
3 ariſes in the Mind, and by Conſequence a Madneſs and Diſtraction, by 
which the Ideas of it are Interrupted and Incoherent, Acquire an Exceeding Swift- 
neſs and Velocity, and the Fluids of the Body arc put into a Wild Ferment, and 
the Whole Maſs and Compoſition into the Higheſt Diſorder, and from hence Anger 
and Fury, which owes it's Origine to theſe Expanſive Qualitics of the Mind, has been 
juſtly Term'd and Efteem'd a ſhort Madneſs, 
How Good Men IN theſe Two laſt Caſes, if the Diſturbance is very Great, the Union . the 
are png ter Mind and Body is Difloly'd, and Melancholy or Madneſs Equally deſtroy the Har- 
art? mony betwixt both, whilſt the Mind departs Compos'd and Satisfy'd in the Firſt Caſe, 
and in the Laſt, Roil'd and Uneaſy, Full of Wretchedneſs, Pain, Anxiety, and Miſery. 
But whilſt the Mind and Matter continue United, it is more Difficult to Cure the 
Former Diſturbance of the Ægquilibrium than the Latter, becauſe it is harder to Raiſc 
a Contractive Force into an Expanſive, than to Deprelſs an Expanſive to a Contractive, 
ſince, all the Expanſive Forces, of what kind ſoever in the Earth we Inhabit, bear a 
very ſmall Proportion to the Contractive, and for which Reaſon we faid, tho' there 
ty wela might be a Perpetual Quieſcence, there cou'd not be a Perpetual Motion; thus like- 
| 0 Se wile all Animate Beings are but few in Proportion to the Inanimate, and the Affiſt. 
Cure than ances in Nature to the Raiſi ng the Contractive Force into the Expanſive, are much 
Madneſs. Fewer than thoſe which we have to Depreſs the Expanſive to the Contraftive ; And 
from hence, it is much Eaſier to Extinguiſh a ſmall Fire, than to Throw into Fumes 
and Vapour a like Quantity of Water. 
Concerningubs K. 30. FROM what we have alledg d, it may be eaſily Infer'd, that, in theſe Four 
Paſtempers in: Caſes, there are Different Ways in "Phyſ ck to be purſi'd to Reſtore the Aquili- 
ew 2 , brium, and that the Forces of the Mind, in all Preſcriptions in that Science, ought to 


Rational Me: be as Carcfully, and Punctually Examin d and Attended to, as thoſe of the Blood 0! 


ad 5 e, of the Fluids of the Body; 
ales of this. IN the Firſt, the Chief Intention ought to : + to Raiſe the Expanſive Force of the 

= Law. Blood and Animal Juices, by Spirituous Liquors moderately usd, or by Exerciſe, or by 

453 2 a Diminution of the Quantity of them by Abſtinence, or by all of them together; 

| IN the Second, the Principal Intention ſhou'd be to Depreſs the Expanſive Force 
of them, by Cooling and Contractive Medicines, and by a Regular and Thin Dict, 

and all other Methods, which are Fitted to Allay the Heat and Efferyeſcence of 


the Blood and Animal Juices; | 
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IN the Third, Medieines will be of little Force, but Action, Mirtli; and Company, 
and all the Innocent Diverſions of Muſick, and the Agreeable Entertainments of Wit 
and Gaiety, will prove the moſt Effectual to raiſe the Contractive Force of the Mind 
into a juſt Expanſive; and Riding and Travelling into Diſtant and New Scenes is not 
a little Conducive to the ſame End. 

IN the Laſt, Precepts of Vertue and Religion, and the Impreſſions of. Reaſon, So- 
briety, and Judgment, and Exerciſing the Mind in that Way, will in all Probability 
have more Influence, than all the Drugs which can poſhbly be Invented or Preſcrib'd : 
and I have ſometimes thought, that the Chriſtian Religion, which, as we have ſuewn, 
is of a Contractive Nature, may probably have as Real and Neceſſary an Effect 
in Curing Demoniacks, or in theſe latter Ages Madmen, as it has had in Reducing 
Men from Vice, Immorality, III-Nature, and Extravagance, which likewiſe, as Mad- | 
nets, are of an Expanſive N SUE, to Sobricty, Vertue and i at which are of a 
Contractive one. 

FROM all which we may reatonably: Conclude, that as there are theſe ſeveral How the Mind 
Maladies Incident to our Natures, which have Diſtinct Origins, ſo that the Mind hag prod 8 
is a Subſtance Different from the Body, and which will Survive it; ſince, according will Survive it: 
to this Law, which we have Evinc'd to be a General one in Nature, where one 
Force prevails againſt another, the Force, which ſubmits, is not Deſtroy'd or Annull'd, 
but {till continues; and as it is Evident, that an Expanſive and Contractive Force of 
Matter is preſerv'd even to the Body diflolv'd from the Mind, ſo it is Equally Rational 
to think, that the Expanſive and Contractive Force of the Mind is Conſtant and 
Permanent upon it's Diſſolution from the Body; beſides which, the Contractive Force 
of the Mind, it's Reaſoning and Judgment, is not much Affected by the Contractive 
Force of the Body being too Great, as in the firſt Cafe; in the Second, it is, by the 
Expanſive Force being ſo, of which therefore when it is acquitted by a Diflolution 
from it, it muſt be unaffected by it; in the third Caſe, the Contractive of the Mind 
is Increasd, and in the laſt, the Expanſive; from whence it is Manifeſt, that the 
Forces of the Mind in any of theſe Caſes are not, nor can be Diminiſh'd, much leſs 
Annihilated by it's Separation and Ditolztion from the Matter, with which it is 
United. 

In the Union of the Mind with the Body, We ſhall only e inſtance in The Nature of 
Dreams, that in a Natural State, where the Forces of the Mind and of Matter are Prem, an, 
in an Æquilibrium, the Blood and Fluids circulate Regularly, and Various Ideas are — , 
Exhibited to the Mind, according to the Various Temper, Craſis, or Action of ſuch Fluids, 
as they paſs thro the Brain, the Place of the Mind's Reſidence ; but if the Contractive 
Force of the Blood and Juices is Increasd beyond the Natural State, if they become 
Colder and Chiller than ordinary, Repreſentations of Water are produc'd, as in ſome 
ſmaller Degrees of Melancholy, if the Expanſive is Increas d, as in Fevers, they Change 
into thoſe of Fire; In the firſt Caſe, the Mind is more Composd, and in the laſt, 
more Diſturb'd and Uneaſy, and the Images in the Mind carry an Analogy with the 
Expanſive or Contractive Forces of the Blood and Fluids, which Impreſs them; and 
our not Dreaming ſometimes at all ſeems to ariſe from the Contractive Force of 
the Blood and Fluids being too Powerful for the Forces of the Mind, ſo long as it 
is united with them, as in an Exceſs of Eating, or from too Great a Quantity of the 
Expanſive, as in taking in too Much of Spirituous Liquors, both which Oppreſs and 
Over-turn the Forces of the Mind for the Time, that is, During the Union of the 
Mind with Matter; and if the Exceſs is carry'd to too Great a Degree, the Mind, when 
it cannot over-come, Reſults and Rebounds from theſe Forces, by which it is Di- 
united and Separated from them. 7 


F. 31. IF we now conſider the Body it ſelf, we hall find. it Incident to thoſe Concerning ibe 


Diſtempers, which cou'd not be otherwife Accounted for, than upon this Law. and Phe . 


Common Ailments in theſe Climates, whilſt in Hotter ones Plagues and the moſt 5% La»; 


with the Cauſes 


Peſtilential Diſtempers are the Produce of them? And why 1s the Small Pox in Par- of Colds, Agnes, 
ticular almoſt every where Allotted to our Natures, unleſs in Countries of the moſt S Po Fe. 
Exceſſive Heats? Fevers are Evidently from too Great an Expanſiye Force in our z,,“ oy 
Blood and Juices, and Colds from too Great a Contractive one, and in Agucs 
there is a Reciprocation of and a Conteſt betwixt both; and it is no Wonder in our 


R | Climate, 


cident to the 
the Forces of it; for how comes it to paſs that Fevers, Colds, and Agues are the Bouy confider's 
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Concerning the Mutual Concourſe of | Bodies, Book I. 


Climate, where theſe Principles of the Expanſive and Contractive prevail in their 
Turns, in Summer and Winter, that they ſhou'd Induce the ſame Qualities and Pro- 
perties into the Blood and Fluids, and by Conſequence Excite Fevers, or Impreſs a 
Chillneſs, a Damp and Cold upon them; and as in Spring and Autumn, the Expan- 
ſive and Contractive are in a kind of Conflict by the Winds and Tempeſts we ob- 
ſerve at thoſe Times, ſo it is not ſtrange that ſuch an Effect is Propagated to the 
Fluids of the Body, and that Agnes are causd, in which the Expanſive and Con- 
tractive Forces in the Blood and Juices Reciprocally Triumph and Yield ; But that 
which occaſions the Original Diſturbance and Diſorder, in this laſt Diſtemper, is the 
Contractive, as Agues proceed from Cold, and the Burning Fit, Experience't in them, 
ariſes from the Exaſperation of the Expanſive by the Oppoſition of the Contractive, 
which we have Evidenc'd is the Law of theſe Forces, and therefore the Hot Paroxyſin 
ſucceeds the Cold one, as is known. 
How the Bart THE Way therefore to Prevent or to Cure ſuch Aguim Diſtempers is to „ Aſſiſt the 
8 ee Expanſive either to Repel the Contractive before it's "Admiſſion into the Blood and 
Operate in the Juices, or to Drive it out afterwards, which is done by Riding and Exerciſe, by Hot 
Cure of Aguiſh Vegetables, Roots, and Herbs, by Bitters, and eſpecially by the Bark of Peru, or other 
Diane. Barks of a like Nature, and by a Moderate uſe of the moſt Spirituous Liquors, all 
which have an Expanſive Force, and tend to the ſubduing of the Contrattive ; and 
this ſeems to be the real Method, by which the ſaid Bark Operates, which, if ſo, will 
be a Confutation of a Thouſand Fancics concerning it, and it's Power of Locking 
up Pores, or Abſorbing the Febrifick Matter, and of doing Many more Feats of 
Activity, which no one ever Dream't of, Except the Phyſician or the Philoſopher ; but 
above all, an Employment of the Mind in all the Senſations and Faculties of it, and 
Raiſing it's Expanſive by Study, or by Wit and Diverſion, or any Way, which is the 
moſt Agrecable to it, ſeems to Carry the Greateſt Force towards the ſubduing the 
Contractive of the Blood and Fluids of this Diſtemper. 
Fhy not robe FROM hence it is alſo Evident, that theſe Remedics are not to be apply'd in the 
pac . paroxyſim it (elf, becauſe, when the Contractive is in it's full Power, the Expanſive 
will only add to it's Triumphs, and render it more Pertinacious and Obſtinate to be 
| Over-comn according to the preſent Law; that is, the Conteſt will be the Greater 
by an Addition of the Expanſive, in like Manner, as the more Expanſive Force we 
give to the String or ſtretch'd Wire, whilſt the Contractive Force continues fixt at 
the Centers of the Tenſion, the ſtronger will be the Vibrations betwixt the Expan- 
five and Contractive; Beſides which, ſince the Expanſive Force is the Cauſe of Di- 
geſtion, and ſince any Aliments, which we take in, are in ſome Meaſure of a Con- 
tractive Nature, that is ſuch, as want to be Digeſted, and ſince the Expanſive Force 
always Acts in Oppoſition to the Contractive, the Expanſive Force in the Animal 
Occonomy is weaken'd, and taken off from ſubduing the Contractive of the Blood 
and 4 8 1 by Exerting it ſelf in the Digeſtion of he Aliment or Medicine Re- 
ceiv d. 
Why Agues in Wx mult likewiſe ſay, from hence it may be Infer'd, which, as the Phænomenons 
2% i before, no Philoſophy has yet Accounted for, that an Ague, which conſiſts in a 
1 Thoſe in Conteſt bet wixt theſe Expanſive and Contractive Forces, is more eaſily Cur'd, when 
Autumn. it begins in the Spring than in the Autumn; becauſe the Expanſive Force in the 
Summer, Experience't from the Sun's Rays, very much Contributes to the ſubduing 
of the Contractive Force, whereas the Contractive Force of the Winter-Colds ſup- 
ports and continnes that'of the Blood and Juices, and conſequently falls on the Side 
of the Force, which wants to be Vanquiſh'd and Subdu'd. 
#%y Riding THUS alſo in Colds and Catarrhs the Contractive Force Prevails in the Blood and 
and Exerciſe Fluids, and Requires the Expanſive of Riding and Exerciſe, and a Moderate uſe of Spi- 
e C rituous and Warm Liquors to Diſſipate and Diſſolve it; and if, notwithſtanding, the 
ſumption. Contractive Increaſes, a Conſumption many Times enſues, and a Languor and Inacti- 
vity is Induc'd upon the Blood and Juices; Nature ſinks and droops, by means of the 
Contractive, and a Hectick, or flow and ſilent Fever accompanies the Diſorder ; be- 
cauſe there is a continual Conteſt betwixt the Contractive, which ſpreads it ſelf all 
over the Body, and the Expanſive of the Blood and Fluids, by which they Circulate ; 
and conſequently Soft and Warm Liquors, as Aﬀes Milk, which are Nouriſhing and 
Contribute to the Expanſive, as alſo Gentle Riding and Exerciſe, arc alike Beneficial, 
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Chap. VII. Hard, Soft, or Flaſtict. 131 


- Ir muſt here be Obſery'd, that when the Intention is to Conquer and Surmount i we 
the Contractive, the: Expanſive muſt be Proportion'd in ſome Meature to it, and the . 
ſame may be ſaid of the Contractive, when the Expanſive is to be Curb'd and 
Allay'd, and herein ſeems to conſiſt the chief Skill in Phyſick, Namely, Firſt, to know 

of what Nature and Degree the Expanſive or Contractive Force is, which is to be 
Reduc'd into Order, which requires the Sagacity and Penetration of one well versd 

in the ſeveral Diagnoſticks of Diſtempers Incident to the Human Frame and Com- 

pages; and Second, to be fully Acquainted with the Expanſive and Contractive Forces 

of Medicines, and to be Able to Determine what Degree of the Expanſive or Con- 

tractive Force is Proper to be Apply'd upon the Preſent Emergence. 

Ius in Agues, where the Contractive Force is Great, as is Evident by it's Shaking 

the whole Animal Syſtem, and Obtaining the ſame Effect in the Blood and Fluids, 


as an Extreme Cold in the outward Parts of the Body, Strong Bitters, and Spiritu- 


ous Liquors are found Neceſſary, which, in a Conſumption, wou'd be Prejudicial, 

where the Contrattive being leſs is to be prevaild upon by more Gentle Expanſives 

and Milder Applications; for ſo a vaſt Weight is to be Remoy'd by a Prodigious 

Degree of Velocity, which, if Apply'd to a Smaller, wou'd produce an Exceſſive 

Velocity likewiſe, and, in the Animal Syſtem, ſo Great a one, as might Endanger the 

Diſſolution of it, as much as the Contractive will, if not ſubdu'd, Depreſs and Sink - 
ON the Contrafy, Fevers and Peſtilential Diſtempers ariſe from the Prevalence of From whents 

the Expanſive, and are the Natives of Hot Seaſons and Countries, and therefore it is **%* 


Peſtilential 
Reaſonable to Think, that Cold and Contractive Medicines are what we ſhou'd have ee 


Principally Recourſe to in ſuch Caſes, as Water, Lemmons, Gc. but this is to be , fler 


. | . . g . 6 | Cur 4. 
done with ſome Prudence and Caution, becauſe, if a Contractive Force is added to 


the Blood from ſuch Applications, the Fever may be Increasd by Exciting and Ex- 
aſperating the Expanſive, which always acts in Oppoſition to the Contractive, and 
conſequently it may not be Improper to Infuſe theſe Contractive Forces into the 


Blood with a Mixture of the Expanſive. And ſince the Writing of this I find, that 


Aromatick Acids were of the Greateſt Service at the Plague of Marſeilles. 


THE Small-Pox maniteſtly is deriv'd from a Prevalence of the Contractive, and 1 che Ma 
conſequently, Cordials and Spirituous Liquors, which arc of an Expanſive Force, if 55.* W 
ſtemper Ex- 

Nature cannot do it, are Aſſiſtant to the Expelling of it; Every one is Subject to this cepring in Hor 


Diſtemper, becauſe Every one has more of the Contractive than the Expanſive, in Coα,hèX., 


his Blood, excepting in Exceeding Hot Countries, where the Expanſive prevails, and 


for the ſame Reaſon Some never have Them. 


F. 32. LET us now Deſcend to the Creatures, which are below us, and amongft thoſe, Concerning 


whole Senſes have moſt of the Expanſive Force, we may reckon the Volatile Kind, and nigra 


amongſt thoſe, whoſe Senſes have moſt of the Contractive, the Aquatick ; the one In- the expanſive 


habiting that Elaſtick Medium, the Air, and the other the Phlegmatick one of Water, 2 onrra 

from each of which their Senſitive Faculties derive their ſoveral Tinctures, and from“ e 

whence we find the utmoſt Life, Quickneſs, and Vivacity, and almoſt even Wit and 

Humour in the Former, and in the Latter, an Eminent Torpor and Dullneſs; in 

the Land-Animals likewiſe, which partake of Earth, Air, and Water, we ſee a Degree 

of Senſe ſomething Intermediate to them both; And by the ſame Method we might 

Diſtinguiſh all the "Sundry Species of Animals from each other, by their Expanſive 

and Contractive Forces, but it is at preſent ſufficient for us to ſhew, that theſe 

Forces obtain and prevail in all Nature, and that the Law of em before mention'd 

is Eſtabliſh'd in the ſeveral Beings of it. 
F. 33. WHar therefore we hall farther ſay here is ly This: that the Great Di- e 

ſtinction betwixt Human Minds and the Senſitive Faculties of Animals is, that the is Concluded 


Firſt have a Contractive Force by which they Reaſon and Judge,” whereas the Laſt, “ Inte Se 


? periority of the 
at the Moſt, have only an Expanſive in the Compariſon ; that is, their Faculties are Human Syſtem, 


ſuch, from which Ideas are ſtruck out by the Expanſiveneſs or Elaſticity of them, and ponent Im. 
by the ſame Force remember d, but are not ſtrong enough to Retain thoſe Ideas, fo 2% Sen. of 
as to Reaſon, Conſider, and Judge of Them; The Mind therefore has a Force Infinitely 


Superior to theſe Small and Momentany Vibrations of the Faculties of other Ani- 


mals, and conſequently Infinitely more Durable and Laſting, as the Vibrations of 


the Heavenly Bodies upon their Center, that is, their Revolutions round it, are more 
Permanent than the Oſcillations of the Wire of a Virginal, or as the Solid Strokes of 
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The Modern 
Doctrine of 
Elaſticity, as 
appiy'd to Na- 
tural Bodies 
Explain d and 


Concerning the Mutual Concourſe of Bodies, Book I. 


the Expanſive of Marble or Gold upon the Aithereal and Elaftick Plenum are of a 
more Eternal Nature, (for, unleſs thoſe Subſtances are Annihilated, thoſe Pulſes will 
always Remain and Continue), than the Temporary Glances of the Expanſive Force 
of a Glow-Worm, or of the Flaſhes of Lightening; and it is from theſe Grand and 
Noble, theſe Strong, Sublime, and Magnificent Forces of the Mind, that is, from 
the Contractive, by which it is Capable of Reaſon, Morality, Vertue, and Religion, 
of which no other Beings are, that we may juſtly Conclude it's Immortality, whilſt 
it's Expanſive is Common to it, in ſome Moalure and „ with other Animate 
and Senſitive Creatures. 3351 
F. 34. Havins thus Finiſh'd n we Augen- at preſent to plopoſe ee ing 
this Law of Nature and of the Expanſive and Contractive Forces, we ſhall. NON 


to our Examination of the Modern Doctrine of Elaſti- 
city; in Order to Explain which in Natural Bodies, 
the Surface ADB is ſuppos'd to be Compreſs d, by the 
Incurring Body F, Inwards to ACB, and by the Vis 
Reſtitutiva to be Reſtor'd to it's Firſt Situation in D, 
with the ſame Celerity with which it is Compreſs d, 
if the Bodies are perfectly Elaſtick ; But we ſhall ſee 
now the Shortneſs and DefcRiventls of ſuch Princi- | 
ples, as well as the: Falſhood and Untruth of them ; 

For Firſt, the Vis Reſtitutiva, as we have ſhewn, is 
an Imaginary Thing, and has no Foundation in Na- 
ture for it's Support, ſince the Inftance of the String or a Wire, Stretch'd berwixt 
two Fixt and Immoveable Points, is no Proof or Eviction of it; 

SECOND, Granting this Vis Reſtitutiva, by the foregoing Explanation of it from a 
ſtretch'd Wire or String, the Surface ADB ought to be Compreſsd to AC3, by 
the Incurring Body F, the Vis Reſtitutiva ought likewiſe to reſtore the Compreſsd 
Surface to it's Former Situation in D, and by the Velocity acquird to go beyond 
it towards E, then the Vis Reftitutiva is to draw it back from thence to D, and by 
the Velocity acquird, the Surface is again to be carry'd towards C, and ſo Alter- 
nately the Progreſſes and Regreſſes of the Surface are to be perform'd, till it becomes 

uieſcent in B; which if fo, ſuppoſing any other Body, after the Repulſion of F 
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* 
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2 
to E is Apply d to the Surface AD B thus agitated, and ſuppoſing ſuch Body is barely 


Apply d to it, without any Incurring Velocity, it muſt be in ſome Degree Repell'd from 
it towards Z, and nearly with the ſame Want as F is, which is Contrary to all 
Fact and Experience; 

Third, Granting likewiſe this Imaginary Vis Reſfituiva, by which the Surface 
ADB, when Compreſs'd by the Incurring Velocity to 4 CB, Reſults with the ſame 

from C to D, what wou'd be the Conſequence of it? not the Repulſion of F from 
D to E, but from C to D, which wou'd prove a very ſlender Account of the Re- 
flection of Bodies at ſeveral Diſtances from the Surfaces, on which they Incurr d, 
when, by this, they wou'd not recede one Tittle from them; 

FourTH, As to the Experiment, which is made uſe of to Confirm this Compreſ- 
ſion of the Surfaces of Bodies and the Reſtitution of them to their Firſt Situation, 
namely, that if you take Two Globes of Glaſs or Ivory, and Paint the Quieſcent 
one with Ink or any other Colour, and let the Impingent one fall upon it, the Im- 


pingent Globe will be Colourd in a Broad Spot, tho“, according to the Nature of 


Spherical Figures, It ought only to be Ting'd or Colour'd in a Single. Point; The 
Reaſon of Which Broad Spot upon the Impingent Globe is thought therefore to be 
this, that the Surface of the Quieſcent Body is Compreſs d upon Impaction, and con- 
ſequently, that the Impingent is by that means Colour'd in a larger Circuit, than 


otherwiſe it wou'd be, but ſince we find the Body, upon which the Impaction is 
made, ſtill Spherical after ſuch Concourſe and Compreſſion, it muſt have Reſtor d 


it's Surface to it's former Situation; As to This Experiment We ſay; 

Trar It by no means proves TE: Vis Reſtirutiva, or the Compreſſion of the 
Surface, for which it is alledg'd; Becauſe it is not Evinc'd, that this Broad Spot 
of Ink, which is Impreſsd upon the Impinging Globe, may not be causd by an 
Electricity or Attraction of the Impingent to a certain Circuit, or by a Repulſive 


Force in the Globe upon which the . ae is made, which Qualities may 0 
| Excite 
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Excited in the one or the other by the mutual Action berwixt them; it being more- 
cover a known Fact, that a Body falling upon a Fluid, as the Ink here is ſuppos d to 
be, Daſhes it in a Circuit upwards, and makes it Riſe towards the Body which is the 
Aggreſſor, and ſeems to be owing to the Law before mention d, where the Con- 
tractive of the Ink acts in Oppoſition and Contrary: to the Expanſive of the Incurr- 
ing Menn 45503 9 ar Toe eros. | | 
Ir may yet be Diſputed, whether this Experiment will ſucceed. in all Elaſtick 
Bodies, for by what Trials I have made, it do's not betwixt Two Globes of Marble; 
and conſequently, if ſo, there may be an Elaſticity, where there is no Alteration of 
the Surface, and therefore no Vis Reffarutiva: in it, and which can be no other ways 
accounted for, than by the Expanſive Forces Reſident in Bodies in Various Propor- 
tions and Degrees, according to what we have already Mention'd and Explain'd. 


*-FreTH, As to what is urg d againſt the Carteſians, who make Elaſticity or the Re- 

flection of Bodies to conſiſt in the Continuation of the fame Motion, tho' in an 
oppoſite Direction, it is a ſufficient Confutation of ſuch a Fancy to ſhew them, that 
according to them, all Bodies upon Impaction ought to be Reflected, whereas in Fact 

and Experience ſome Bodies are not, as thoſe which are Eſteem'd to be Unclaſtick; 

but at the ſame Time it is no Confirmation of the Preſent Doctrine, which Intro- 

duces a Compreſſion of Surfaces and a 77s Reſtizutiva of them, as much unknown 

in Nature, and which has as little Foundation 1n it, as the Continuation of Motion, 
where no Motion is Continu'd. TTT 

SixTH, From hence therefore all which is ſaid, in Theorem” the 2970, That if Two, See 6.1112 
Bodies perfectly Elaſtick Impinge upon each other, their Relative Velocity before and 13. 
after Impaction will remain the ſame, that is, after Concourſe, that they will retire 

from each other with the ſame Celerity with Which they approach'd, is without any 
Grounds in Nature and Fact, it is an Abſtracting Reaſoning, and all the Rules of 
Congreſs determin'd from thence, in Problem the 34, and the Algcbraick Calcu- 
lations form'd thereupon, are mere Notions and Chimeras, as are alſo Theorem Pr. Kills 


| Introduct. 
31, 32. and Problem 4. 1 15 Leck. 14. 
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S. 35. Tax next Doctrine we ſhall Enquire into in this Philoſophy, is concerning Concerning the 
the Forces and Powers of Bodies, which act againſt cach other, fo as to produce an 2 — 
Aquilibrium in them. Let B be a Weight ſupported by Two Powers R and F, again/ _ 
which draw it, by the Mediation of Two Strings, according to the Right Lines A R ©; and in 

© and AS; The Point A is conſequently urg'd . 95 


1 by Three Powers, Two of Which act in the Dr. Kelle 


. . Direction of AR and 4, and the Third is b, e, 

OY * E | . 1 R : Phyf Lect. 14. 

F the Force of Gravity in B, Tending in the Theorem 33; 
3-1 Yo Right Line 4B Perpendicular to the Earth; 5 
1 The Power & on the Left Hand will be to : 


the Force of Gravity, as AC to AD, or, as 

the Sine of the Angle DAE on the Right 

Hand to the Sine of the Angle CAE, com- 

prehended betwixt both the Forces, and = to 

_ AB the Repreſentation of the whole Force; 

r and the Power & on the Right Hand will 
be to the Force of Gravity, as EA to AD, 
or, as the Sine of the Angle CAD on the 

Left Hand, to the Sine of the Angle CAE, 
. . comprehended bet wixt both the Forces, = A B 
BO the Repteſentation of the whole Force; 
__ TH Te and the Power of R on the Left Hand, will 
be to the Power of S on the Right Hand Reciprocally, as the Sine of the Angle 
EAD on the Right Hand, is to the Sine of the Angle CAD on the Left; And 
this is ſaid to be the Foundation of the New Mechanicks Publiſh'd by Varignion, 
from which moſt of the Mechanical Theorems, contain d in Borellus's Treatiſe de Motu 
Auimalium, are Conſequent, and by which the Forces and Powers of the Muſcles 

may be Eſtimated and- Computed. N 
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Concerning the Mutual Concourſe of Bodies, Book I. 


Tux Demonſtration of which Theorem is upon this Suppoſition, that 4 D, Acting 
from A to D, is Equal to the Force of Gravity in B, and which is Repreſented by 
AB, and that AD the Diagonal Force is Reſolv'd into the Lateral 4 C, CD, but 
ſince, in every Triangle, the Sides are as the Sines of the Angles oppos'd to thoſe 
Sides, AC.CD = AE: : Sine of the Angle ADC=DAE.: Sine of the Angle DAC; 
from whence it follows, that any. Two Powers will be to cach other Reciprocally, 
as the Sines of the Angles, which the Lines of the Directions contain with the 
Line of Direction of the Third Power; Moreover 4 D. AC:: Sine of the Angle 
DCA, or it's Complement DCR=CAE. Sine of the Angle CDAZDAE; and in 
like Manner, the Power Acting according to the Right Line 4B = AD. AE: : Sine 
of the Angle GA. Sine of the Angle DES. . oo hf mm 

AFTER this comes Theorem the 34th, which affirms, That if a Heavy Body B is 
Incumbent upon an Inclin'd Plane, and is ſupported and kept from Deſcending by 
a Power R, which acts Parallel to the ſaid Plane, the Power R will be to the 
Weight of the Body B, as the Sine of the Angle of Inclination to the Radius, or 
ED. mm EY Torn ene 

For B is ated or urg'd by Three Powers, from B towards E by it's Gravity, from 


B towards 4 by the Power R, and from B towards H by Re-ation, ſince B Preſſes 


The Preceding F. 36. THE foregoing Demonſtrations preſum 
Doctrine Ex- 


amin d. 


Borelus de 


Comprehended betwixt both the Forces BR, 


on the Plane AC towards F, and is therefore by Re- action Repreſs'd towards H in 
a Line Perpendicular to the Plane; Conſe- _ | „„ 
quently, if we Draw the Line OB, we ſhall R 
have the Caſe of the Preceding Theorem, 
where Three Powers act againſt each other 
ſo, as to produce a Quieſcence or an ÆAqui- 
librium in B; and & the Power on the Right 
Hand is to B the whole Force or Sum of 
the Forces, as the Sine of the Angle on the 
Left Hand HBO is to the Sine of the Angle 


that is, as BG to G; for BG is the Sine of 
the Angle BFG= to the Angle HBO, be- 
cauſe FG and BO are Parallel, alſo FG is 
the Sine of the Angle 63 F, which is a 
Right one = to the Angle HB R, But by 
8. Elem. 6. BG. TG: : FG. GC, by 4. Elem. 6, 
e and therefore , Au N. E. D. | 

Hence it follows, That there may be ſuch an Inclination of the Plane aſſign d. 
that, upon it, the leaſt Power Imaginable ſhall be ſufficient to ſuſtain or even to 
raiſe the Greateſt Weight whatſoever. 


« 


e, that AD, Fig. 1. F. 35. Acting from 
A to D, is Equal to AB, or to a Force Acting from 4 to B, and that, conſider'd as 
a Diagonal, it is Reſolvible into the Lateral Forces AC, CD. 

Bor we ſhall afterwards ſhew, that ſuch a Reſolution of Forces is unprov'd in Rea- 
ſon, and unjuſtify'd by Experience, and what is here ſaid concerning Variguions New 
Mechanicks, and Borelluss Account of Muſcular Motion, will not at all Confirm it, 
till it is Evinc'd, that the Doctrine of Mechanicks, as Propos'd by Philoſophers, is 
ſomething Real in Nature, and not an Abſtracted Science, and that there is Nothing 


Motu Anima. more to be Conſider' d in the Muſcles, than the Structure, Poſition and Contraction of 


hum Propoſ. 
4 & 7. 


the Fibres on the one Hand, and the Paſſiveneſs and Mobility of the Tendons on the 
Other, and that there are not Certain Powers and Forces of the Expanſive and 
Contractive in the Mind, which are Reducible to no Laws of Mechaniſm hitherto 
Known, which have their Influence and Effect in the Moving of Them. 

M'E ſhall however poſſibly take another Occaſion to Examine more Critically 
into the Reaſonings of that Author, and only add, as to the Second Demonſtration 
here alledg'd, that beſides the Reſolution of Forces, which is here again aſſum d, to 

make Z conſiſt of Three Powers, a very Pleaſant one is Introduc'd, namely B H, which 
is ſuppos'd to be deriv'd from Re- action, which Re- action is an Imaginary Thing, an 
wants a Proof of it's Exiſting any where in Nature, in the Senſe of this Philoſophy 3 


tor farther, is it not very abſurd to Conclude, that, becauſe B Preſſes from 5 * , 
| | | | there- 


Chap. VI. Hard, Soft, or Elaſtick. 
therefore, and "RE TER 18 it Preſſes from B to H, a Way which is the Dire 
Contrary ? Not to Inſiſt, that it is altogether Inconceivable how B ſhou'd Preſs perpen- 


dicularly upon the Plane in the Direction BF, when by Confeſſion it Prefles Ob- 


liquely upon it in the Direction BE; Since, if it's Force and Tendency is from B 
to E, I cannot have any Apprehenſion, how it's Force and Tendency ſhou'd be from 
B to F, and yet upon this Contradiction the Re- action BH depends. 

BESIDES, If this Proportion is True, that R. B:: AD. AC, if AD is S o, or In- 


finitely Small, that is, if 4 C approaches Infinitely near to CD, the Force R will like- 
wile be Infinitely Small, and therefore will be able to Support the Weight in B, 
and preſerve it in an Aquilibrium, and conſequently the leaſt Addition of Force will 


Move B towards R, or Elevate it, which is Impoſſible ; for let B be a Hundred Pounds 
Weight of Lead, it can neither be ſtaid from Deſcending, if there is any Deſcent at 
all, - an Infinitely Small Force, nor much leſs can it be Raisd towards &, but by 
a very Great one; which ſhews, that this Demonſtration is a Thing of mere Ab- 
ſtraction, and B muſt not be conſiderd to have any Forces in it ſelf, but ſuch as R 
may Conquer in the Proportion of AD to AC, which is ſaying juſt Nothing ar all, 
for by the Inſtance alledg'd it is Manifeſt, that when AD is Infinitely Small, and R 
is ſo, yet B ſhall Remain unaffected by it, and can neither be kept in an Aquili- 
brium nor be Elevated towards R. 


Bur to Enquire a little farther into Varignton's New Mechanicks, Let us conſider, | 


that, Granting the Force 4 D, which acts in Oppoſition to 4 B, may be reſolv'd into 


AC, CD, and conſequently, that every Diagonal Force may be reſolvd into its La- 


teral ones, it is True, that according to "ahi Reaſoning, Fig. 1. F. 35. the Force 
AC. Force AE :: Sine of the Angle DAE Sine of the Angle DA; and if the 


Force to be . in B is ſtill Greater, and AF is an Oppoſite one Equal to 
it, AR. AG:: Sine of the Angle PAE. Sine of the Angle DAC; and therefore, 
ATC. AE:: AR. AG, or AC. CD:: AR. RF, which is certain, by Elem. 6. But AG, 
AR, Acting at a Greater Diſtance from their Center A, than AE, AC, and in the 


ſame Inclination to AD, will be leſs Forces and will ſupport a leſ Weight in B, 
tho' they are here malle the Repreſentations of Greater Forces, as AF is Greater 


than AD. 


 Tavs it will be Harder to Raiſe the Body B to 4 at the Diſtance of AL, by a 
Force apply'd in L, than at the Diſtance A K, by a Force apply'd in K; that is, the 
Force of Railing Bodies is Increas'd in Proportion, as the Center of Action approaches 


Them, as the Force of Depreſling Bodies in a Lever or Balance is Increasd the far- 
ther we Remove from it; and conſequently AE, AC are Stronger Forces, and have 


a Power to Raiſe a Greater Weight in 4, than AG and AR have, and yet AG and 


AR arc the Repreſentatives of the Stronger Forces, 
SUPPOSING now the Force AF to be Reſolvd into AC, CF, or AC, AT, it is Mani- 


feſt, that ſince AF is the ſame, AR, AG ought to be Equivalent to AC, A, which 
is Impoſſible; for AC is a Greater Force than AR, becauſe the Inclinations to 
AF are the ſame, and & acts at a Greater Diſtance from 4 than C do's, which 
Weakens and Enervates it; On the other Hand, A is a Greater Force than 46 
is, becauſe, at much the ſame Diſtance of J and & from 4, it acts nearer to AF, 


that is, in a perfect Oppoſition to B, for thus it is much Eaſier, that is, a Force has 


more Power, to Raiſe a Weight in 4 when it is apply'd Directly, than when Ob- 
liquely to it; if therefore AC is a Greater Force than AR, and AT than AG, it is 


Plain, that AC, A cannot be Equal to AR, AG, and yet by this Doctrine they ought. 


to be, 'being both Equal to AF. 
FARTHER, AE. AC: : Sine of the Angle CAD. Sine of the Angle DAE, and 


AT. AC:: Sine of the Angle CAD . Sine of the Angle IA; As therefore the Sine 


of the Angle TAF is Leſs in Compariſon with the Sine of the Angle CAD, than 
the Sine of the Angle DAE is, ſo ought AC to be Leſs in Compariſon with ATI 
than with AE, that is, AI will be Greater than AZ; and by the ſame Reaſoning 


and Enlarging the Angle FA, till it comes to FAG, any Line betwixt A and 46 


will Repreſent a Force Greater than 4 E, whereas we have ſhewn AE to be Greater 
in it's Force than AG, and yet 4G, or the next Line to it, by What PO; will 
be in it's Force Greater than AE, which is Abſurd. e 


LASTLY, 
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is —_ Conctrninh the Doſh of Bodies, Bock I. 
LIsrür, If we conſider only the Fundamental Proportion of this Doctrine, that 
AE. AC: : Sine of the Angle CAD. Sine of the Angle DAE, it will be liable to 


Objections, for as the Sine of the Angle CAD is Greater than the Sine of the Angle 


| v7 D AE, ſo AE muſt be Greater in it's Force than AC, which is not Evident 3. becauſe, 
| tho 4 is more Oblique than AE in it's Action and therefore Weaker, yet Reci- 
procally C acts nearer to 4, than E do's, and therefore upon that Account is 


Stronger; and conſequently AC and AE may be ſo diſpos'd in Reſpe& of AD, if 


not in this Scheme, yet in an Aſſignable one, where the Obliquity of 40 may be 
Compenſated by the Length of AE, in which Caſe, the Forces AC, AZ may be 
Equal, notwithſtanding the Sine of the Angle DAE may be Leſs than the Saar of 


the han; a C4 D. 
r Tb 


Concerning the Deſcent of Heavy Bodies in Inclin d pte 0 the 
Cation of Pendulum. 


tins the F. 1. IN Order to Explain and Aſcertain this Doarine; it is Suppos'd and Preſum'd, 
Deſcent of that the Force of Gravity is every where the Same and Alike, altho' in 
re %“ Different Diſtances from the Center of the Earth, it is faid to be Reciprocally Pro- 
Flares, portional to the Squares of the Diſtances; the Reaſon of which Suppoſition is, be- 


Planes. 
Theorem the Ggauſe the Differences of the ſeveral Diſtances of Projectiles from the Center of the 
Oe ens: Earth are very Small and Inconſiderable in Compariſon with their Diſtances from 


[ntr. ad Ver. the faid Center, and therefore may be Eſteemd as Nothing. It is farther told us, 
Phyf. Lect if. that the Motion of Heavy Bodies is here ſupposd to be Perform'd, either in Planes 


8 Inclin'd to the Horizon, or in Curve Superficies, ſuch as Spherical and Cycloidical 


log Oſcillator ones, and in Spaces pertectly Free and Unreſiſting. | 
cop. 2. Faras. AND the Firſt Theorem in this Doctrine is, That the Deſcent of an Heavy Body 


upon any Inclin'd Plane is a Motion Equably Accelerated ; Alto, That the Velocity, 
which an Heavy Body, Falling down from it's Reſt upon an inen d Plane, in any Given 


falling Perpendicularly, as the Height of the Plane to the Length of it. Let the 

Inclin'd Plane be AB, upon which let the Heavy Body D Deſcend ; 

Fs r, by Corol. 1. Theorem 34, the Force, with which a Body endeavours to Deſcend 

npon any. Inclin'd Plane, is to the Abſolute 

Force of Gravity, with which it wou'd Deſcend + 5 | A 

in a Perpcndicular, in a Conſtant Reaſon 
of the Sine of the Inclination of the Plane 
1 to the Radius, or as the Height of the Plane 
= to it's Length; and Conſequently, ſince the 
*— Abſolute Force of Gravity of the Body D 
= Continues the Same and Unalter'd, the Force 
x will Remain the ſame, with which it En- 
| deavours to Deſcend upon the Plane 4 B. 
That Force therefore will always act with 
nas ſame Uniformity upon the Heavy Body 

„and, by Law the Second, will continually _ | 

— Equal Increments of Velocities, in the es Nen gere as is done in Heavy 


B < 8 


Heavy Bodies in an Inclin d Plane 1 6:4 Motion. Uniformin or Be te 
1 H. 5 

SECOND; The Increments of he e of Heavy Bodics, Galli: in 4 Perpen- 
dicular, and in an Inclin'd Plane, which are producd in the ſame Indefinitely mall 
Time, are to each other, as the Forces, by which they are produc d, But the Forces 
are in a Conſtant Reaſon, namely, as the Length of the Plane AB to it's Height 
AC, and therefore the Increments of the Velocities, ariſing from thence, will be in 
the ſame Reaſon, and by 12. Elem. 5. the Sum alſo of the Increments of the onc 


will be to the Sum of the Increments of the other, in the ſame Reaſon; that 5 
the 


Time Acquires, is to the Velocity Acquir'd in the fame Time, by an Heavy Body 


Bodies falling in a Perpendicular. From whence it follows, that the Deſcent of 
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the Velocity of the ner Body falling in a Perpendicular is to the Velocity of an 
Heavy Body Deſcending, in the mean Time, upon an Inclin d Plane, as the Length 
of the Plane to the Height of it. VE. 5 


Corol. 1. This Velocities of an Heavy Body filing . in an Inclin'd Plane arc as the 
Times, in which they are Acquit'd. 

Corol, 2. WHATEVER has been Demonſtrated in Theorem 17. concerning a Motion 
uniformly Accelerated will be likewiſe True concerning the Deſcent of Bodies in 
Inclin'd Planes; Namely, That the Space, deſctib'd by an Heavy Body falling in an WP io fogk, 
Inclin'd Plane in a given Time, Computed from the Beginning of it's Motion, will hg Wes 
be the half of That, which is deſcrib'd by it, in the ſame Time, with the Velocity Part b. 5 43» 
laſt Acquird; Likewiſe, That the Spaces, deſcribd and computed from the Beginning 
of the Motion, are in a Duplicate Reaſon of the Times or the Velocities, and the 
Velocities and Times in a Subduplicate Reaſon of the ſaid Spaces. 

Corol. 3. HENCE the Aſcent of an Heavy Body up any Inclin'd Plane is a Motion 
uniformly Retarded, in like Manner, as in the Aſcent of a Body in a Perpendicular, 
and it is accompany'd with the ſame Properties and Symptoms. 

Schol. IF we have Recourſe to Experiments, we {hall find them Conformable to 
the foregoing Reaſonings, which it will be Eaſy to Try in Planes, which are not 
very much Inclin'd; ſince the Motions, being performd with a leſs Degree of Velo- 
city, may be Exactly and Critically Meaſur d, which do's not happen in Perpendicular 
Deſcents, where the Exceeding Swiftneſs of the Motion leaves no Room for any 
Accurate Obſervations. It is here to be Noted, that the Planes are ſupposd to be 
perfectly Poliſh d, and that the Motion is not Obſtructed by any Uneveneſs or 
Roughneſs of the Surface. 

F. 2. AnD from hence, Theorem 36h, It is Dotohicuied Fig. F. t. That the . 
Time, in which the Inclin'd Plane AZ is deſcrib'd, is to the Time, in which the Per- remsRecoune- 
pendicular 4C is deſcrib d, as AB the Length of the Plane to AC the Length of the © d e 


late to the ſame 
Perpendicular ; pay e 
THE 37th, Fig. F. 1. That the Celerities of Heavy Bodies, upon any Inclin'd Plane, Pr. | Rolls 
and in a Perpendicular, are Equal, when the Heavy Bodies, falling from the ſame Height, 4 3 wy ge 
come to the ſame Horizontal Line, that is, from 4 to B and 5 Theorem 36, 


TAE 3 87h, That if a Body Deſcends in a continud Motion from the ſame Height, 5 38, 3 


thro' any orgs. judy Inclin'd Planes, A B, B Ac. CD, or GC, CD,or ED, it will always log.Ofcillator. 
Acquire the fame Velocity at the End Fr. 6778. 


E. i ES TT 5 in P, which is Equal to That, which is“ mY, 
On or TS 5,01] Acura by Its Hlling Perpendiculacly 
7 * from a like Height, or from E to F; From 
5 wWhencc it is Infer'd, that, if a Body De- 
N ſcends thro' the Circumference of a 


Circle, or thro any Curve Lines, which 
are ſuppos d to Conſiſt of an Infinite 
Number of Strait ones, it always Ac- 
| F quires the ſame Velocity, as if it had De- 
ſcended in a Perpendicular from the ſame 
Height; and if, after it's Deſcent thro' 
the Inclin'd Plas or ina any Curve, or the Circumference of a Circle, it Changes 
it's Motion upwards thro' the fame Inclin'd Planes, or Curve, or the Circumference 
of a Circle, it will Riſe to the ſame Height from which it Fell; becauſe, ſince Gravity 
always acts with the ſame Force in the ſame Plane, whether the Body Aſcends or 
Deſcends, it's Efficacy will be the ſame to Diminiſh the Velocity of the Body in it's 
Aſcent, as to Increaſe it in it's Deſcent, thro' the ſame Line or Space, and in Points 
of an Equal Height the Velocity of the Body will be the ſame ; But the Velocity, 
in the Beginning of the Deſcent, was nothing, and therefore, in it's Aſcent, when it 
comes to the ſame Height, the Velocity will be o, or nought, which Point will be the 
Limit or Term, to which the Body Aſcends; and conſequently, if a Body Deſcends 
thro' the Arc of a Circle, or a Curve, to the loweſt Point of that Arc, and after- 
wards, by the Velocity there Acquir'd, Aſcends thro” an Equal Arc, it will Aſcend 
and Deſcend thro' Equal Arcs or Spaces in Equal Times 5 
8 
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The Vibrations 


of the Pendu- 


lum from hence 


explain d. 
Dr. Keill's 
Intr. ad Ver. 
Phyſ. Delfin. 
Theorem 41. 


Concerning the Deſcent of Bodies, Book I. 


Tarr 39th, Thar if a Circle is plac'd Perpendicu- 
lar to the Horizon, and from the Higheſt and Loweſt 
Point of it Two Inclin'd Planes, AC, BC, be Drawn 


to the ſame Point of the Circumference, the Times 


of the Deſcents thro* either of the ſaid Planes will 
be Equal to the Time, in which any Heavy Bodies . 
fall Perpendicularly thro' the Diameter AB; and 
therefore all Planes, which are Terminated by the. . 
Upper or Lower Point of the Diameter and by, the 
Circumference of a Circle, however Inclin'd, are b 
deſcribd in the fame Time; As 4G BC, BF, BG, 


I "OG 
THE 40th, That, if Two Heavy Bodies Deſcend 


upon Two or More Planes, GABC, HDEF, that 
are Similarly Inclin'd and are Proportional, The 


Times, ſpent in Deſcribing of em, are in a Subdu- 
plicate Reaſon of the Lengths of the Planes; And 
Curve Supetficies, 4 B, DE, which are 
Similar, and have a Similar Poſition, 
conſider'd as conſiſting of an Infinite 
Number of Inclin'd Planes, namely, 
that the Times, ſpent in Deſcribing of 
them, are as the Roots of the Curves 
or Lengths. = 

F. 3. Tarsz ſeveral Theorems being 
prov'd by a Geometrick Reaſoning, and 
Depending upon the Principles above, 
in the Definition preceding the 41½ 
Theorem they are apply'd to the Pen- 
dulum, or any Heavy Body Swinging 
by a ſmall Thread upon a fixt Center, 


Which is here given as the Definition X one; 
Oſcillates about duch a Center, and deſcribes the Arc of a Circle by that Oſcil- 
lation, there will the ſame Motion Arrive to a Body thus Oſcillating, and it will 
be the ſame Caſe, as if a Body ſhou'd be Mov'd in a Spherical Surface perfectly Hard 
and Poliſh'd; Becauſe a Motion is ſuppos'd about the Center entirely Free and Ab- 
ſtrated from the Air's Reſiſtance, which in Heavy Pendulums is very Small and In- 
conſiderable; If therefore the Pendulum is now drawn to C from it's Perpendicular 
Situation in AB and permitted to Swing, it will deſcribe an Arc of a Circle in it's 
Fall or Deſcent to that Situation, and there ook a Velocity, which wou'd Carry 


Theo ration 
of Pendulums 
12 Un:e teal 


it off in a Tangent from B, but being 


Retain'd in a Circle by the Thread, it 
Riſes in an Arc to the ſame Height in D, 


from which it fell, according to the 


foregoing Theorems, where, loſing all 
it's Velocity, it again Deſcends by it's 
Gravity to it's Perpendicular Situation, 
and by the Velocity there  Acquir'd 
mounts to it's firſt Height in C and ſo, by 
Aſcending and Deſcending, it's continual 
Vibrations are-perform'd-in_ the Circum- 
ference of a Circle; and if the Motion 
of Pendulums was not Obſtructed by 
the Air, and by the Friction in the 


„„ e 


the ſame may be ſaid of Two | 


IC therefore ſuch a 1 


A 


Center of Rotation, theſe Vibrations wou'd laſt for Ever, Be upon theſe Accounts 
the Arcs deſcribd Grow Shorter and Shorter, till they Diſappear, and the Pendu- 


lum becomes Quieſcent. 


F. 4. ArrER which it is affirm d, e the 41 175 That the ſmall Vibrations 
of the ſame Pendulum, however Unequal they are, very Nearly, and to Senſe, arc 


per- 


+ 


Chap. | VII. and the Oſcillation of Pendulums. - 139 

perform'd in the fame Time, or, which is the fame, the Oſcillations in Unequal 4, per. 
Arcs, if the Arcs are not too Large; becauſe, in ſuch a Caſe, the Arcs and Sub- n 5 Equal 

tenſes do not much Differ, but, by the foregoing Theorems, the Subtenſes, drawn Tims. 

from any Point of the Circumference to the Bottom of the Diameter, are perform'd 55 . 

in Equal Times; And this Theorem is ſaid to be juſtify'd by Experience, for if Two Phy i. Theo- 

Pendulums of an Equal Length are ſet a-Swinging, ſo that the one ſhall Deſcribe rem 41 

much Greater. Arcs than the - other; the Times of the Oſcillations ſhall be almoſt 

Equal, for in an Hundred Oſcillations there will ſcarcely be the Difference of the 
1e, 

F. 5. THE 424 Tells us, That the Times or Durations of the Oſcillations of Two St i 

Pendulums, which deſcribe Similar Arcs, EF, GH, are in a Subduplicate Reaſon of Durations of 
the Lengths of the Pendulums 4B, CD; Becauſe, by the foregoing Theorems. pr dap Ow 
ſince the Arcs are Similar, the Time of the Deſcent thro' EB will be to the in a Subdu- 


| ] Time of Deſcent thro' GD, in a Subduplicate Reaſon of EB to GD; that is, 7 Reaſon 


half the Times of the Oſcillations will be in a Subduplicate Neale of half; of = Lengl 


the Arcs, and therefore the Times of the whole Oſcillations will be in a Sub- {ums. ; 
duplicate Reaſon of Them; but the Arcs or half Arcs being Similar are as the 5 
Semidiameters, which deſcribe them, or as the Lengths of the Pendulums, and con- Theorem 4: 
| | ſequently the Durations or Times 
ä 0 of the whole Oſcillations will be 
| in a Subduplicate Reaſon of thoſe 
Semidiameters or Lengths ; From 
7 | whence it follows, that, on the Con- 
OG) 7 trary, the Lengths of the Pendu- 
td Jllums are in a Duplicate Reaſon of 
the Times or Durations, in which 
the Oſcillations are Perform'd ; And 


7 ſince the Durations or Times of the 
. e Vibrations are Reciprocally, as the 
| Number of Vibrations performd in 


a: the ſame Time, it will be Eaſy, from 
| the Number of Vibrations Given, 
which are made by one Pendulum P of a known Length in a Time Given, to De- 
termine the Number of Vibrations, which are made in the ſame Time by another 
Pendulum 7 of a known Length; for as P, 5 Repreſent the Lengths of the Pendu- 
lums, Let N. n an de the Numbers of the Vibrations of the ſaid Pendulums, and 
T, t the Times; N therefore is here Given, and u is the Number to be found; By 
the Preſent Theorem T. :: P. Vp, and by what has been now alledg'd, T. :: 2. M 
conſequently, 2. V:: YP. Vp. or /p. VP:: N. a, but /, yp, and N, being known, 
u likewiſe will be Aſcertain d; On the Contrary, from the Number of Vibrations 
Given, Mn, which are perform'd by the Two Pendulums in the ſame Time, and from 
the Given Length of one of Them P, p the Length of the other may be Defin' d, for 
P. 1 5 T ,1* ::n* .N*, by what foregos, therefore a N: : P. p. 

8 F. 6. Tax 434 Informs us, That the Velocity The Velocity of 
of a Pendulum, in it's Loweſt Point B, is as the 7 pers 
Subtenſe of the Arc, which it Deſcribes in it's Point, as the 
Deſcent; which Depends upon the Truth of the e the 
preceding Theorems; if therefore, from the Deſeribes in 115 
ſaid Loweſt Point, ſuch Arcs be taken upon the De/cerr. 
Circumference of a Circle, deſcrib'd by the "Bow 
Pendulum, that their Subtenſes {hall be, as Theorem 47 
I, 2, 3, Cc. Reſpectively, and ſome Acting 
Force Impels the Pendulum upwards, thro' the 
Firft, Second, or Third Arc, &c. the Veloci- 
ties of the Pendulum, mov'd by theſe Forces, 
will, in the Loweſt Point, be as 1, 2, 3, &c. 
Reſpectively; by which means, we may Impart 
Different Velocities to a Pendulous Body in 
any Reaſon aſſign d, and thoſe, which are de- 
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well as with others, which are Originally Given. 


Concerning the Deſcent of Bodies, Bock I. 


riv'd from the Percuſſion of another Body, may be compar'd with one another, as 


Tus, if Two Pendulums of the ſame Length, DF, EG, hang Cloſe together, ſo that 


cular to the Point 5 in one AWC, 


come to the Perpendicular at the 


the Laſt to 5, their Velocities will 


which they ſtrike each other will 
be as 5 and 3; and if, after Per- 


the Pendulous Bodies touch, and the 
one is drawn from it's Perpendi- - 


and the other to the Point 3 in the 
Oppoſite, and are then let Looſe; 
by the Theorems above, they will 


lame Time, and the Velocities with 


cuſſion, the Firſt Riſes to 3, and 


be Exchang'd, and will be as 3 and 
5 to Contrary Sides; And by a like 
Method, the Rules of Motion, both 
in Hard and Elaftick Bodies, before 
Explain d, may be Reduc'd and Sub- 
mitted to Experience; The Demon- 
ſtrations of theſe ſeveral Theorems 


are Celebrated and Known, and therefore I purpoſely omit them, being underſtood 


by any one, who knows the Common Principles of Geometry. 


The Hiſtory of F. 7. Ihus far we are got in the Abſtracted and Mathematick Way of Reaſoning 


Pendulum, 


that Science, 


and by Whom. 


Dr. Keill's 
Aſtronom. 
Leet. 26. 
Pag. 413. 
Edit. 1. 


Equal Time or Duration, altho' the Arcs, which are Deſcrib'd by it, are Unequal ; 
That Chriſtian Hugens, from hence, ſhew'd the Great Advantage of Pendulums in Regu- 
lating the Motions of Automatons, in his Horologium Oſcillatorium; That Galileus indeed. 
the firſt Author and Inventor of this Science, had before made uſe of Pendulums, 
in his Obſeryations in Aſtronomy and Nature, which require an Exact Meaſure of 


Time; That Hugens, notwithſtanding, was the Firſt, who Introduc'd Automatons with 


Pendulums, and Prov'd them, by Experiments, far to Exceed thoſe, which before-Ob- 
tain'd, whoſe Librators were Horizontal; That from thence Theſe Automatons were 


generally Receivd, ſome of which have been ſo Artificially made, as to give a Mea- 


ſure of Time, much Juſter and more Exact than the Motion of the Sun, which ſhews 


the Apparent or Relative Time only, but not the Real and Abſolute 3 From whence 


it comes to Pals, that Pendulums, at Certain Times, ſhew the Hour Different from 


the Apparent one, and ſometimes Fifteen or Sixteen Minutes more or above what 


is Pointed out by the Sun-Dial, and at others, ſo many Leſs, and it is not, Excepting 
Four. Times in a Year, that the Pendulum and the Sun Agree; _ No 


IT is farther ſaid in this Hiſtory of Pendulums, that, altho' the Vibrations of the 


fame Pendulum, where the Arcs deſcrib'd by it are Unequal, are Nearly, and to Senſe, 


- Leſs. Force, the Oſcillations being Shorter will alſo be Qu 


of an Equal Time and Duration, yet, ſince they are not Geometrically and ftrialy 


ſo, but the Greater Vibrations are ſomething Longer, in their being Perform'd, than 
the Leſs, and by that means Differ, it is manifeſt, that from all theſe Small Diffe- 
rences taken together, at Length a very Conſiderable one will Enſue, which is 
Matter of Fact, and what we find by Experience; For if the Wheels arc Affected 
with a Kind of Stiffneſs, as in Cold Weather, ſo as to Impel the Pendulum with 2 
uicker than uſual; If the 
Wheels have too Great a Lubricouſneſs, and they thereby make the Pendulum move 
in Larger Arcs, the Oſcillations are of a Longer Duration, and the Time ſhewn 
by the Pendulum procceds Slower; It is alſo moreover alledg d, that, by ſome late 


Experiments in the Philoſophical Tranſactions, it is Plain, that the Pendulum of an 


Automaton, Performing it's Vibrations in Vacuo, upon the Taking off of the Reſiſtance 
of the Air, deſcrib'd Greater Arcs, and Was a Longer Time in each of it's Oſcit- 
lations; To Remedy this Inaccuracy of Pendulums, and to Reduce the Unequal Reci- 
procations of them to Equal Times, Hugens Invented a Way, by which the _ 


. Pendulums, and now we are carry'd by this Philoſophy to an Hiſtorical Ac- 
wances made in COUNt Of Them; That the leaſt Vibrations of the ſame Pendulum are nearly of an 
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ous Body ſhou'd be carry'd in the Arc of a Cyclois, but, by the Nature and Pro- 
; Yo of that Figure, the Times of the Deſcents of Heavy Bodies, thro' any Arcs 
to the Loweſt Point or Vertex of it, are Equal, and therefore, if the Pendulous Body 
always Moves in the Arc of a Cyclois, the Times of it's Oſcillations will be ex- 
atly Equal, whether the Pendulum Vibrates in Greater or Leſs Arcs. 

F. 8. In order theretore to Demonſtrate this Property of the Cyclois, Theorem 2 The Cyclois Tw- 
the 45th. it is proposd to be Provd, That, if a Body is urgd in a Right Line to- 85 ef 
wards a Center, by Forces which are Proportional to the Diſtances from the faid which all rhe 
Center, Let it fall from any Height, It will always come to the Center in the fame eto 5 s 
Time; and that Time is to the Time, in which the Body can Deſcribe the ſame Path Egal, ho che 

with a uniform Velocity and Equal to That, which is Acquird at the End of it's Ares are Un- 
Fall, as the Semiperiphery of a Circle to it's Diameter. 3 
Inu 46th Shews, That, in a Cyclois, whoſe Axis ſtands Perpendicular to the Hori- Intr. ad Ver. 
zon, and whoſe Vertex is Inverted, the Times, in which a Body, urg'd by the Force = - Roa 
of Gravity and let fall from any Point in the ſaid Cyclois, arrives at the Vertex, are 46. 
Equal, and, ro the Time of it's Perpendicular Deſcent thro the Axis, are in the Pro- ae nere. 
portion of the Semiperiphery of a Circle to its Diameter. Thus let ACD be a Prop. 18 
Cyclois, whoſe Axis is CE and it's Generating Circle ECG; ſince the Tangent in Par. 2. 
any Point H is Parallel to the Chord CG drawn in the Generating Circle Form'd 
about the Axis EC, 9 7 the Writers N this Figure it is manifeſt, that the Body 


in it's Deſcent is Accelerated with 
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2 | | the ſame Force in V, as if it had 
„„ Deſcended thro' the Right Line GC; 
H But tlie Foce, unn wWhith it is Ac- 
b „ celerated in GC, is to the Force of 


20 - Gravity, as HC to GC, by what 
| | foregoes, and AC. GC:: CC. CE, 
by Elem. 6. Prop. 8. Therefore the 
Force, with which the Body is Ac. 
cclerated in E, is to the Force of 
Gravity, as GC to CE; by the fame 
Reaſoning, the Force of Gravity is 
to the Force, with which the Body 
is Accelerated in any other Point 
X, as CE to CL, and conſequently, 
ex gu, the Force, with which tlie Body 1s Leserate in H, is to the Force, with 
which it is Accelerated in K, as GC to LC, or as the Double of GC to the Double 
of LC, that is, by the Writers upon this Figure, as the Curve of the Cyclois HC i 
to the Curve KC; The Forces therefore, with which a Body is Accclerated in it's VR 
Deſcent upon a Cyclois, are as the Lengths of the Curve to be Deſcrib'd; Let us - mM 
now ſuppoſe the Right Line ac Equal to the Length of the Curve AC, and let 
a Body be Conceivd to be urg'd with the fame Forces in the Right Line 4c to- 
wards c, with which the Body is urgd in it's Deſcent thro' the Curve AC; But 
the Forces, with which the Body is urg'd in any of the Points of the Cyclois H and 
K, are as the Lengths HC, KC, or he, ke, that is, the Forces in any Places, are as 
the Diſtances of thoſe Places from the Point c, and therefore, by the Preceding 
Theorem, the Times of the Deſcents from any Height are Equal. 

MoREOVER, the Time of the Deſcent from 4 to c is to the Tine,” in which ac 
or 2E C is Deſcribd with the Velocity Acquir'd at the End of the Fall, as the Semi- 
periphery of a Circle is to the Diameter, by the Preceding Theorem ; but the Time, 
in which 2EC is Deſcrib'd with the fame Velocity, is Equal to the Time, in which 
the Body falling by it's own Gravity Deſcends thro EC the Axis of the Cyclois ; from 

whence the Time of the Deſcent thro' ac, or AC is to the Time, in which the Body 
Deſcends thro' the Axis of the Cyclois, as the Semiperiphery of the Circle to the 
Diameter; Conſequently, the Time, in which the Body Deſcends in the Cyclois thro 
the Arc AC, and Aſcends thro” that of CD, that is, the Time of the Motion thro' 

the whole Cyclois ACD is to the Time of the Perpendicular Deſcent thro' the Axis 
of the Cyclois, as the whole Periphery of the Circle to it's Diameter, 
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How + mw F. 9. IF therefore a Pendulous Body Vibrates in a Cyclois, whether it Performs 
„een Greater or Leſſer Arcs, the Oſcillations will be always made in Equal Times; 


Vibrate 1 | 
. 5 hs but how to Effect, that a Pendulous Body ſhou'd Vibrate in a Cyclois, is the Dif- 
Dr. Kell's ficulty, which Hugens has ſhewn the Way to Surmount, in his Karen eee 


Intr. ad Ver. 
Phyſ. Theo- Part the Third. 5 
8 Tus, a Curve is to be "Bay by whoſe Evolution the Curve Given is Deſcribd, 


1 Nor: and Two Plates are to be Bent into the ſame Curvature, betwixt which the Pendu- 
lous Body, Hanging by Threads of a Certain and Determin'd Length, do's not De- 


Definit. & 
2 0 ſcribe a Circle, but ſome other Curve; Let Two Plates, A CB, AE , be Bent into 
Similar and Equal Figures, and from the Point 4 let the Thread of the Pendulum 


be ſuſpended, which, "whilſt the Pendu- 
lum Oſcillates, Wraps it ſelf Round the 

Plates, AC B, A E D, to which it always 
Adheres and Adapts it ſelf ; by this 
Application of the Thread to the Plates, 
the Motion of the Pendulum in a Circle 
is continually Interrupted and Hinder'd, 
and the Pendulous Body is carry'd thro' 
the Curve BPFD; the Curve ACB or 
AED is calld the Evolute, and the 
Curve BPFD is ſaid to be Deſcrib'd by 
Evolution; If the Curves, 403, AED, 


are two  Semicyclois's, whoſe Axes or 
Diameters of the Generating Circles are Equal to FG or AG, 1 to half the 


Length of the Pendulum, the Curve BPFD, thro' which the Pendulous Body is 
carry d, becomes an entire Cyclois, whoſe Axis is FG, half the Length of the Pen- 
dulum, according to what has been Demonſtrated by Hugens and Others. 
The ſmalleſt F. 10. FURTHERMORE, Since the Portion of a Cyclois, near the Vertex F, is De- 
8 YO - ſcrib'd by the Motion of a Thread, whoſe Length is AF, and the Circle, from the 
8 nearly Center 4 at the Interval A F, is Deſcrib'd by the ſame Motion of the Thread, the 
Coincile. Circle, Paſling thro E, will nearly Coincide with the Portion of the Cyclois, which 
is next to the Vertex F, and is nearly of an Equal Curvity with it, and therefore the 
Pendulous Body is carry'd in the fame Time to F thro' a ſmall Arc of the Circle, as 
thro' an Arc of the Cyclois; From whence it again follows, that the Oſcillations 
of a Pendulum, thro' the ſmall Arcs of a Circle, will be perform'd in Equal Times, 
ſince thoſe in a Cyclois, with which they nearly Coincide, are ſo. | 
IEE Time therefore, in which a Pendulum performs the leaft Oſcillation in a 
Circle, is Equal to the Time, in which an Oſcillation is perform'd thro the Arc of 
a Cyclois, whoſe Axis is half the Length of the Pendulum; But the Time, in 
which the Oſcillation in a Cyclois is pertorm'd, is to the Lime of the Perpendicular 
Deſcent thro' the Axis of the Cyclois, that is, thro' half-the Length of the Pendu- 
lum, as the Periphery of the Circle to the Diameter; and from hence it is Conſe- 
quent, that the Time of Every the leaſt Oſcillation is, to the Time of the Deſcent 
thro' the Length of the Pendulum, in a Conſtant and Certain Proportion of the 
Periphery of the Circle to the Diameter of it, Multiply'd into the Square-Root 
of Two. 
The Pibrations #05 11» Ir, in Different Climates 5 Regions of the Earth, the ſame Pendulum 
of a Pendulum performs it's Oſcillations in Unequal Times, the Times of the Deſcents thro the 
Length of the Pendulum in theſe Different Climates will be likewiſe Unequal, and 


Slower, when 
Nearer to the 
Aquator, than whore the Oſcillations Proceed Slower, the Body will Deſcend Slower in a Perpen- 


when Farther dicular, and in a Given Time will Deſcribe a leſs Space in it's Fall; but it is Cer- 


re tain by Experiment, that in thoſe. Regions, which are Neareſt to the Aquator, the 
Oſcillations of the ſame Pendulum are Slower than in other Places, whoſe Latitude 
is Greater, and therefore Heavy Bodies, in thoſe Countries, Deſcribe in their Fall a 
lels Space in a Given Time, and are leſs Accelerated in their Motion than in Outs, 
which is farther Remoy'd from the Æquator; fo that by Experiments it is Evinc'd, 
that the Action of Gravity is Leſs in thoſe Places, whole Latirudes are Leſs, than in 


Places, which are Nearer to the Pole; 
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Wich Decreaſe of Gravity is ſaid to ariſe from the Centrifugal Force, deriv'd 

from the Earth's Rotation about it's Axis, which is Greater, as the Circuits of the 

Bodies Revolving are ſo, and is always therefore as the Sine of the Diſtance of the 

Place from the Pole, which under the Æquator is Greateſt, and under the Pole none; 

and conſequently, the Force of Gravity, in the Æquator, is the Leaſt, and, in the Pole, 

the Greateſt. This is a full and ſuccinct Account of the Doctrine of Pendulums, 

and of the Deſcent of Heavy Bodies in Inclin'd Planes, into both of which we ſhall 
RI 8 CFC 


F. 12. As to the Deſcent of Heavy Bodies in Inclin'd Planes, F. 1, we muſt ob- Te reaſon of 
ſerve, that, in Order to juſtify this Reaſoning, the Force of Gravity being Recipro- e e 
cally Proportional to the Squares of the Diſtances, a Favorite Notion of the Preſent „„ . 
Philoſophy, is Diſcarded, which is it's Firſt Abſtraction, and tho“, upon the Account ce 70 
there mention'd, where the Difference of the Diſtances is very Small, the Difference CT ye 
of the Force of Gravity may not be Conſiderable, yet it is ſomething, and takes 
from the Geometrick Exactneſs of theſe Demonſtrations, but this we Pats over; 

And the next and moſt Material Objection againſt this Doctrine is, that it ſuppoſes 

Matter to be Similar and Homogeneous, to have no Intrinſick Forces of it's own, 

neither Expanſive nor Contractive, to be entirely Paſſive in it ſelf, and only Acted with 

one uniform Force of Gravity, and that this Force of Gravity urges it by Continual 

and Succeſſive Impulſes, by which it is Equably Accelerated; On the Contrary, we 

have, in our firſt Part of the Principles of Philoſophy, endeavour'd to confute this Opi- 

nion of Matter being Similar and Paſſive, and being Acted upon by uniform Im- 

pulſes of Gravity, and we there ſaid, we-wou'd give a Solution of Matter's being Ac- . 
celerated in it's Deſcent, without any ſuch Suppoſitions; We therefore affirm, that Philof Chap g. 
Matter conſiſts of Various Degrees of Expanſive and Contractive Forces, which will Part 1. 5. 18. 
be ſufficient to ſolve the Different Appearances we find in it; that Fire do's not 

Deſcend at all, upon the Account of it's vaſt Expanſive Force, which is oppoſite to 

the Earth's Contractive; that Light and Volatile Bodies Deſcend lets than others, 

which are Heavier, upon Account of the ſame Expanſive Force being more ſenſible 

in them; and that the Groſſeſt Bodies Deſcend the moſt, as being endu'd with a 

Greater Degree of the Contractive, and conſequently with a Force, which is not Op- 

poſite to, but Concurrs and Agrees with the Contractive of the Earth, to which they 

therefore Unite and Deſcend; They are likewiſe Accelerated, the Nearer they come 

to the Earth, and have a leſs Tendency to it, the Farther they are from it, for the 

ſame Reaſon, that the Expanſiye Force of Fire obtains a Greater Effect upon In- 
flammable or Expanſive Matter, when Near, than when at a Diſtance, and for the 

ſame Reaſon, that all other Forces are ſtronger, in their Actions upon cach other, | 
when leſs Retir'd, than when more ſo; And from hence it is maniteſt, that Various g,, Chap. f 
Bodies are more or leſs Accclerated to the Earth, according to the Different Degrees, of this Book. 
which they have, of the Contractive or Expanſive, and that the ſame Bodies are Ac- 

celerated towards it, if of a Contractive Nature, rather in a Reciprocal, than in a 
Reciprocally Duplicate, Proportion to their Diſtances ; for thoſe of an Expanſive Re- 

tire actually from it, as Fire, or Endeavour, in ſome Meaſure, to do it, as Light and 

Volatile Bodies. 
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As to what is here ſaid of Experiments, It is Confeſsd, that the Perpendicular See Schol. 5. f. 
Deſcents of Bodies cannot be Determin'd by Them, and Thoſe in Inclin'd Planes 
arc own'd not to Agree Exactly with the Doctrine Aſſerted from Abſtraction and 
Reaſon, which therefore may be as well Aſcrib'd to ſomething in the Expanſive 
and Contractive Forces, as to the Uneveneſs of the Surface, on which the Ex- 
periments are made. Farther, it is not Evident, that Bodies are more Accelerated, 

- Preciſely, as They come Nearer to the Earth, and Leſs, as they Retire from it, 
lince Forces do not always Exert themſelves more or leſs, as we Approach to 
them, or Recede from them; many Times they Exert themſelves to a Great De- 
grec in a near Approximation to em, and not at all at ſome farther Diſtance 
from them, as in Fire, which is of an Expanſive Nature, and in Snow, which is 
of a Contractive one; and thus it may be, in Reſpe& of the Earth, that tho' 
Heavy Bodies, near it, are vehemently Urg'd and Accelerated towards it, yet, at a 
Creater Diſtance from it, they may not be Gradually Diminiſh'd in ſuch their Ac- 

| | FCeleration; 
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144 Rande ww Debt of Bodies, Book I. 


. ; but this we have Diſcours'd of in another Place; where we conſt 155 d 
the Propagation of Action from a Center. „ LEA : 
the Ke. F. 13. Tas ſeveral Theorems, in 5 2, Depending upon theſe Principles of a 0 


al Theorems lar and Paſſive Matter, without any Intrinſick Forces belonging to it, and upon uni- 


Recounted, G. 2. 
we ak form Impulſes from Gravity, which are all of them Chimerical Fancies and Mere 


and that Bodies Suppoſitions, all the Demonſtrations, which belong to them, will be only a Mathe- 


do vor Rie# matick and Abſtracted Reaſoning upon Properties and Things, which have no where 


the ſame Height 
from which they an Exiſtence, but in the Mind, which Creates them; Beſides which, in the 3 82h 


* Theorem, mention d in the ſame Section the 24, It cannot be Conceiv d, how a Body 
ſhou'd Aſcend, thro' ſeveral Inclin d Planes or thro' a Curve, to the ſame Height, 
from which it fell, by the ſame Action and Impulſe of Gravity, and then Deſcend, 
and fo alternately in continual Vibrations; becauſe, tho', ſuppoſing the Body to be 
Accelerated and to Acquire a conſiderable Velocity by a large Deſcent, that Velo- 
city wou d be Gradually Diminiſh'd in the Bodies Aſcent in a Spherical Surface, till 
it was Deſtroy d, when it came to the ſame Height from which it fell, and then it 
would again Deſcend and be Accelerated, the Contrary Way, by the Perpetual Action 
and Impulſe of Gravity, if Matter was at the ſame Time Paſſive, and had no In- 
ternal Force of it's own, yet this is not Fact; ſince a Globe of Lead will not riſe 

to near the Height from which it fell, nor is it Reaſonable it ſhou'd, if it has in it 
ſelf a Force, Reluctant to a Velocity Impreſsd, which it has, by being of a Contractive 
Nature, whereas other Bodies, which are of a more Expanſive and "Elaſtick, will riſe 


to a Greater Height by their concurring with the Force of Velocity Acquird, which | 


is likewiſe of an  Expanſive one: Moreover, where the Deſcent of Heavy Bodies is 
Small and Inconſiderable, which is the Caſe of Pendulums, we cannot Iinagine, that 
there is any ſenſible Acceleration, ſo as by a Velocity Acquir'd it ſhou'd Aſcend at 
all, or at moſt, to a very little Height; We think, that they are rather carry'd down by 
their Gravity with a moſt Minute Velocity imparted to them, and therefore, that they 
are ſtop't and hinder'd from Riſing far by the ſame Force, by which they Deſcend. 
This therefore appears to be the Real Theory of Deſcending Bodies in a Spherical 
Surface, and that the Expanſive and Contractive Forces, which Reſide in them, Enter 
into the Account, and are the Reaſon of their Riſing to a Greater or Leſs Height, 
after their Deſeent, which will but Illy Agree with their Riſing to the ſame Height, 
from which they fell, by the Paſſiveneſs of Matter and the uniform Impulſes and 


Action of Gravity; and hence will be ſeen the Vanity of that Proportion, that the 


Times, ſpent in Deſcribing Similar Curves or Planes Similarly Inclin'd, are in a Sub- 
duplicate Reaſon of the Curves or Lengths. 


The Dodtriue F. 145 FROM the Deſcent of Bodics, in Curves or . Bs We are 1 955 to 
55 va hee the Vibrations of a Pendulum, for which the preceding Doctrine was Principally Con- 
rhe True Theory trivd ; and the firſt Step, which is made, is to let us know, F. 3, that the Caſe of 
of them Ex. Deſcending Bodies, in Curves or Inclin'd Planes, is the ſame with that of the Oſcil- 


on lations in a Pendulum ; that the Center of Suſpenſion, from which the Pendulum 


Oſcillates, performs the ſame Office, in Retaining the Body in it's Circular Vibrations 


in the one Circumſtance, as the Spherical Surface do's in the other; that they are alike 
Accelerated by Gravity and Deſcend by it, and Aſcend by the Velocity Acquit d, 
till that Velocity is Loſt by the Action of Gravity, when they again Deſcend, Ce. 
But here is the Diſtinction, that, in Bodies Deſcending in Feli d Planes, the Gra- 
vity of them, and the Velocity arif ing from thence, and the Determination of their 

Motion from the Inclination of the Planes, are only to be Conlider'd ; whereas, in the 
Pendulum, the Two Former do not only Enter into the Account, and the Latter 
from the Detention of them in a Circle, but alſo the Center of Suſpenſion has an 


Effect peculiar to it, and to which there is nothing Analogous in the mere Deſeent 


of Bodies thro' Inclin'd Planes, and conſequently, the Demonſtrations of the one 


cannot be Reaſonably Extended to the Properties of the other; for it is not the 


tame Thing for a Body to be carry'd Round in a Sling, where there is a Perpetual 
Centrifugal Force Exerted, and for a Body to Roll upon a Table, whether Planc oy 
Vomchrer without any Center, from which ir Endeavours to Recede. 


THE 


: 4: of bh * 


ill fufficiently Diſtinguih them from the Deſcent: of Bodies only upon Inclin'd e e 


: Planes, that, When any Heavy Body hangs, by a String, from the Center of *Suſpen- ſon of their 
ſion, there. are TWO Comtrary Forces, which act againſt cach other, the one in the e 

| faid Center, which is a Force of Contraction, by which it Endeavours to brin 

the Pendulous Body towards it, the other an Expanſive Force in Reſpect of that 

Center, by which it Endeayours to Recede from it, by it's Gravitation to the Earth, 

Theſe, Acting againſt each other and the Contractive prevailing, a Quieſcence enſues; 

but, if to the Expanſiye Force of the Pendulous Body is added the Expanſive of 

Percuſſion by the Hand or by any other Inſtrument, or of a Greater Weight and Gra- 

vity, ſo as to Exceed the Conttactive of the Center, the Thread is Broken and the 

Body Deſcends to the Earth; If by this Percuſſion the Expanſtve do's not Excced the 
Contractive, there is a; Conteſt betwixt the one and the other, by which the Oſcil- 

lations are Producd; for the Pendulous Body cannot Recede from the Center, and 

it is les from Approaching towards it, than before this New Addition of the Ex- 

panſive; ; and conſequently, the Force muſt be ſpent in Circulating Backwards and 


Forwards, till at length by: $10 Prevalence: 51 the Conttactive in the Center, it 59 
comes again Quieſcent. 


AND Finsr, From Lge it is mani that Heavier Nn wilt Okcillite/ wider Why Heavier 


than Lighter ones, becauſe the Expanſive Force in Heavier Bodies, in Reſpect. to the 5 
Center of Detention, is Greater than that of Lighter ones, and if there is an Addition aig eng 
of the Expanſive Force by Percuſſion, it will be longer before the Contractive Force Lighter one, 
of the Center prevails in the one Caſe, than the other; which is Contrary to the 
Deſcent of Bodies in Inclin d Planes, where Lighter and more Elaftick ones will 

Aſcend and Deſcend to a longer Time than Lead will, which is ſoon Quieſcent. 

O the other Hand, this Phænomenon is Explain'd' by the Difference of the Air's 
Reſiſtance, which is leſs in Proportion to Heavier Bodies than to Lighter, but if thar 

1s a true Solution, it ſhou'd be told us, why the Reſiſtance of the Air has not the 

fame Effect in the Deſcent of Heavier Bodies thro” Inclin'd Planes, which it Ap- 
parently has not, and therefore $08: Solution I have Siven ſeems to be the moſt 
Rational. 

- SECOND, From "on likewiſe is Evident, the 8 Why whe Walt Wibdetiod Why the leaſt 
of the ſame, Pendulum are nearly of an Equal Time or Duration, but yet that it Vibrations of | 
will Deſcribe longer Arcs, in ſomething a longer Time, than ſhorter: ones; becauſe oy ow 
the Expanſive Force of the Pendulum, which Acts againſt the Contractive of the nearly of an 
Center of Detention, is chiefly owing to the Gravitation of the Pendulous Body, by 4% Te. 
which it Endeavours to Recede from that Center, but that Force being always the 
ſame and conſtant, and the Gentle Percuſſion, by which it is put into Motion, adding 
Little to it or Equably doing it, and the Arcs being ſmall, it is Plain, that ſuch 
Unequal Arcs will be nearly Perform'd in the ſame Time, tho' not Exactly ſo, 
becauſe Rcally the ſame Force will Deſcribe a longer Arc in a longer Time, and 
a ſhorter one in a Shorter; for this Phænomenon the preſent Philoſophy gives no 
Solution, but takes it for Matter of Fact, that the Vibrations are Perform'd Exactly 

and Geometrically in the ſame Time, Raiſes Theorems and Proportions upon it, 
and then Confeſſes, that they are not perform'd Geometrically in the ſame Time, 
7 128 longer Arcs REqUIE a longer Time to Deſeribe them, and the Shorter, 
d LEIS. : 

Tump, From hence laſtly ; is Explain; why Pendulums Oſcillate Slower, witch nearer Why rend. 
to the Kquator, and Quicker, when nearer to the Poles, becauſe the Expanſive Force of lim, Ofcilla- 
the Sun's Heat Acts contrary to and Enervates the Contractive Force of the Pendu- Ser, when 


nearer to the 
lum, by which it Acts leſs againſt the Contractive Force in the Center of Detention, Res: 256d 
as Bodies. turn'd into Fire and Flame, Gravitate leſs, and put on the Force of the Quicker, when 


Expanſive; On the other Hand, the Contractive Force of Froſt and Cold, near the ge 8 
Poles, concurrs with and ſtrengthens the Contractive Force of the Pendulum, by 
Which it is Envigorated in it's Action againſt the Contractive Force in the. Center 

of Detention, and thereby, the Vibrations are Quicken'd ; and for the ſame Reaſon, | 
Pendulums Oſcillate Faſter in Winter than in Summer, and in Colder Seafons than 

in Hotter ; whereas the Reaſons alledg'd for the Solution of theſe Phænomenons, by 

the Philoſophy before us, are Various and do not Confirm, but Contradict cach other; 
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for the firſt is ſaid to Sad = the Earttr's Rotation; 5 Ach eg is Di- 
-  miniſh'd more in the Æquator than in the Poles, Wich can be of no Service to 


Account for Pendulums, hoſe Oſcillations Differ in the Hamie'Chinttte, purely upon 


Account of the Difference of Heat and Cold; and the laſt is aid to Proceed from a 


Difference of the Airs Temperature, which cannot Explain th6oſePhirhomenons, Which 

are affirm'd to ariſe from a Different Situation to the Pole and the Æquator. 
However, notwithſtanding theſe Miſtakes in the Natute ef the Pendtilum, and 

this Philoſophy s being oblig'd to own, that the Oſcillations of it are, in Une equal 


5 Times, in Unequal Arcs, tho' it had hitherto Reaſond upon the Suppoſiti tion, "Ii 


they were perform'd, in Equal Times, in Unequal Ares, it ean Paſs all this Over, 
and thinks to Correct all Irregularities by the Help of the Cyclois, albeit, by ſo 
many Arguments, as the Cyclois is Introduc'd, by ſo many is the former Doctrine 
Diſcarded, and yet, which is ſtrange, it Retains and Makes aſe of it; Let us there- 
fore now Conſider, what farther is advanc'd in Relation to that Figure; ; 

AnD Firſt, in order to Demonſtrate the Property of the Cyclois, which is Want- 
ing, the ſeveral Abſtractions of a Similar, Paſſive, and Gravitating Matter are Pre- 


ſum'd, which have been before Diſputed; alſo that Gravity Acts "by Conftant and 


Uniform Impulſes, v which is either Falſe, or remains a Queſtion; and that the Motion 
of Pendulums is the ſame as, and may be Explain'd by, the mere Gravity and Deſcent 


of Bodies in Inclin'd Planes, which is not Granted ; Theſe Points, being not Explicite 


and Clear, hinder us from allowing Hugens to be the moſt Accurate Philoſopher, 


how much. Sasagie? 898 wanne ſoever We may be willing to Giye to his Geo- 
TEN | 

IN the Comme! Plan: if all thee Abſtradtivac and preſumptions were akne leg 
and ſubmitted to, the Way, which is preſcrib'd for the Ofcillation of a Pendulum 
betwixt Two Cycloiss, in order to make the Pendulous Body Deſcribe a Third, is 
Impracticable and Romantick ; for whatever Schemes we may Form to our ſelves, or 
whateyer Mathematick Reaſonings we may Adyance, it will be ſill Certain, that 
the Oſcillations are Perform'd very nearly in the Arcs of a Circle, ſince, tho' the 


String of the Pendulum ſhou'd Wrap it ſelf about the Cyclois's, betwixt which it 


Vibrates, the very Inſtant it departs from them, the Body will be found in the Arc 
of a Circle, from it's ſtretching the String, by it's Gravitation, to a Radius of it, 
unleſs we can Imagine a Heavy Body to Oſcillate at the End of a String not ftretch'd, 
but bent into a Curve; which muſt be the Reaſon, that Artificers, not perceiving 
the Advantage, from Experiment, of theſe Cyclois's, uſe no ſuch String, but a Stift 
and Inflexible Iron-Rod, at the End of which the Body is affix'd, and which there- 
fore can Oſcillate in no other Figure, than that of a Circle; and from hence it is, 
that Dr. Keill Labours to ſhew, (for no Curves of a Different Nature will), that the 


ſmall Portions of a Circle and Cyclois Coincide, which is as much as to Confeſs, 


that, after all theſe Fine Demonſtrations: concerning the Properties of the Cycloiss 
in the Horologium Ofſcillatorium, the Pendulum will do as well without them, by 
Oſcillating only in the Plain Arcs of a Circle; It is true, there is ſomething ſub- 
ſtituted in the Room of the Cyclois, that is, a Flat, Thin, Iron- Plate, Tranſverſe to 
the Plane of Oſcillation, by the bending of which, in the Vibrating, the Pendulum 
is Shorten d, and by which the ſame Effects are ſupposd to be Produced, as if the 
Pendulum had Oſcillated betwixt TWO Cycloiss; However this may be found in 
Practice, no Mathematician can ever Prove, that the ſhortening of the Pendulum, by 
drawing the Flat Plate up 
Figure, as the ſhortening of the Pendulum, by ſtriking againſt a Cyclois; and if not, 
either this Doctrine of the Cyclois is unneceſſary to the Explanation of the Pendu- 
lum, or elſe another ought to be Contrivd, by which it may be Geometrically 


Euvinc d, that the Shortening of aà Pendulum, by the Contraction of the Plate 


The Doctrine 


into the Arc of a: Circle, is the ſame as a Pendulum, Oſeillating bet wixt Two 


Cycloiss. 8 
l e e this Doctrine of Pendulums, we ſhall conſider, nir is alledg'd 


of Pendulums, concerning them, in the preſent Celebrated ' Philoſophy, to Determine the Figure 0 


as apply'd to 


Determine the 


Figure of the 
Earth, which 


1s {aid to be 


the Earth, that is, what ene it's Axis bears to the Diameter, Tranſverſe or 


perpendicular t to it; 
LEr 


into the Arc of a Circle, is the ſame, in a Geometiick 


* ” 
Z rr 3 F . 
75 TTC CE ˙ m 0 
5 Tr... ͤ ihe one pc; 6 nnn. TITER 1 
88 by IM 8 8 85 3 . ⅛ K 
Loot > n » AIST EA 3 Iv RI e LIES n VVV = 9 8 ke 
r ! OD GA SR TE ROS RE IR ERIN yd ⁰⁰ y NENIINEEY * 
. * 1 8 S bd - 4 INS = IT Ay: OS td re NC AC I RE 5 MN $2 . 8 Wr 6 "ES 8 
7 2 l : 8 RE ¾ ̃ !??! lt ] ⅛ ⅛ W”?ß;ͤ mor bay £5 toads wu os N Y 
N hs © $ r EP A ee i onto SCAMICES ab roi gr p * 
7 3 COST 4 1 r 2 N CL CE 1 n.. . : 
1 * R * 5 3 7 : 2 ; 9 FTT... ͤ ͤ Ä ˙ habe”. *» e 
* 4 5 = * - 1 8 . 9 ; - 0 8 VIII 210 ER 


_-- 
__- > 
x 


4 
WM 
2 
= 


, * 5 Fe e e e A EINT 
EY ILL nol hace dE Corea P 3 7 Ce ee Solana Keoghannts 
Aa (2 . K ks, e F AI ET 2 > Ord! . ETD Pons 8 ITY Mr 2 n TAS 0 7 — 
x E 3% FFC US ET en BOY: > PRESS b 222 0ͤ“C n BT. 8 2 
— n ES FE Py pee CPD 8 n n 7 ˙ A PRA LTS EY 3 
JJ . 2 ; 
JJ ˙ ee as . 
7 at pos. r its * FORE ( : 
* 


Chap. VII. ed the Oftillation oft Pendulum? 


Lr the Figure APFp, whoſe Center is C, Repreſent the Earth, Pp it's Axis, 


AE any Diameter of the Aquator, Perpendicular to the Axis; Let the Lengths of 
the Pendulums be Meir d which Oſcillate in the Places 4 and P, in a Cyclois, in 
a Given Time, and AC, PC, will be Reciprocally as the 
ſaid Lengths of the Pendulum, and therefore in a known 
Proportion; ſo likewiſe in any Intermediate Place, 4 C. 
me will be Reciprocally, as the Lengths of the Pen- 
dulums, which Oſcillate in a like Space of Time in 


portion. 

For let ACP be tonceiv'd to be an Inflected Siphon 
or Canal, full of a Fluid and Homogeneous Matter; from 
the Quieſcence of the Fluid it is Evident, that it is. in 


fugal Force from the Motion of the Earth about it's Axis, 
ind the Greater Bifance from the Center of the Earth, Raiſing and Supporting the 
Fluid, in the Crus CA, to a Greater Height, than in that of CP; from whence any 
Portion of the Fluid in CA is in an FAcquilibrium, or is Equally Heavy, with a like 
Portion, and alike Situated, of the Fluid in CP, which therefore is True of any other 
Homogeneous Bodies, tho they are not Fluid; The uppermoſt Points 4 and 7 


Ot the Crura are alike Situated, and conſehucntly the Homogeneous Bodies, in 4 
and P, which are as AC, PC, have an Equal Gravity towards the « Center of the Earth; 


But the Gravity of a Body in 4, which is as PC, is to the Gravity of another Body 


in 4, that is Homogeneous to the Former, and which is as AC, as PC to AC, that 


is, the Weights of Homogencous Bodics, in a near Situation to each other, arc as 
the Bodies or the Bulks of them, and therefore the Gravities of Homogencous Bo- 
dies, which are Equal and Situate in 4, and P, are as PC to AC, that is Recipro- 
cally, as the Diſtances from the Center; for ſuppoſ ing AC.PC:: 100.7, lince AC, 


PC, or A and P, Gravitate Equally, a Part of AC Equal to PC, or a Part of 4 Equal. 
to P, will Gravitate a Hundred Times leſs, or it's Gravity in Reſpe& of P, will be 


as 1 to 100; By a like Reaſoning it may be ſhewn, that the Gravity of a Body in 


B, is to the Gravity of an Equal and Homogeneous one in P, as CP to CB; from 
whence ex quo the Gravities of Equal and Homogeneous Vodies: Where e they 
are on the Superficies of the Earth, are Reciprocally, as their Diſtances from tlic 


Center; But the Accelerating Gravity of a Body is, as it's Abſolute Gravity divided 


by it's Bulk, and therefore the Accelerating Gravities of Bodies on the Earth's Sur- 


face are as the Diſtances of the Places from the Center Inverſely, becauſe the Bulks 
were ſuppos'd Equal; which may be thus Compriz d in ſhort; Let A and P be Simi- 
lar Portions. of AC, PC, ſince AC g Pe in Gravity, A=P in Gravity, but the Bulks 

: AC.PC in the Places A4 and F, (and what is faid of Homogeneous Fluids obtains 
likewiſe in Homogeneous Solids;) On the other Hand in the fame Place 47. A in 
Gravity :: PC. AC, namely, the Weights are as the Bulks, if therefore, 4=P in 
Bulk, in the Places A4 and P, A. P in Gravity :: PC. AC; for Inſtance, if 100 Parts 
in A, I in P, in Gravity, 1 Part in 4 will Gravitate 100 Times leſs than 1 in P; 
and ſceing the Bulks are ſuppos'd Equal, the Accelerating Forces, in 4 and P, will 
be as the Gravities, and therefore :: PC. AC, or Reciprocally, as the Diſtances from 
the Center. 

FaRTHER, Since the Oſcillation of the Pendulous Body at 4, in a Cyclois,' is ſup- 


pos d, from Obſervation, to be perform'd in the ſame Time with the Oſcillation of 


another Body at P, in a Cyclois, and by Prop. 2 5. Part 2. Horolog. Oſcillator. The 
Time of the Deſcent, thro' the Axis of the Cyclois, is in a Given Proportion to the 
Time of Oſcillation in the ſaid Cyclois, namely, as the Diameter of a Circle to it's 


Circumference, and by Prop. 6, 7. Part 3. The Axis of the Cyclois, which the Pen- 


dulous Body Deſcribes, is in a Given Proportion to the Length of the Pendulum; 
Namely, as 1 to 2, and therefore the Time of the Deſcent, thro' the Axis of the 
Cyclois, is in a Given Proportion to the Time of the Deſcent, thro the Length of 
the Pendulum, that is, in a Subduplicate Reaſon of the Former, the Times or Cele- 
ities of Deſcent being in a Subduplicate Reaſon of the Spaces Deſcrib'd ; It will: 
be Conſequent, that the Time of Deſcent, thro the Length of the Pendulum at A, 
| & x will 


the Places 4A and B, and therefore in a known Pro- ” 
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an Aquilibrium in both the Crura, AC, PC, the Centri- | 
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Concerning. the Deſcent of Bodies, Bock I. 


will be Equal to the Time of Deſcent, thro the Length of the Pendulum at P, ſince 
the Times of Oſcillation in both the Pendulums are Equal, and they have, both of 
them, the ſame Given Reaſons to the Times of Deſcent thro the Lengths of em. 


Bor the Spaces perform'd at 4 and P in Equal Times are, as the Accelerating 
Forces or Gravities in the ſaid Places, or the Effects are, as the Cauſes, which produce 
them, and the ſaid Accelerating Forces or Gravities have been ſhewn to be Reci- 
procally, as the Diſtances from the Center, and therefore the Length of the Pendu- 
lum at 4, is to the Length of the Pendulum at P, Oſcillating in an Equal Time, 
as PC to AC, or Reciprocally, as the Diſtances from the Center; and the like may 
be Demonſtrated of any other Point, as B, and therefore in General, the Lengths of 
Pendulums, Ofcillating in Equal Times, are Reciprocally, as the Diſtances of the 
Places from the Center of the Earth; Since therefore the Reaſon of AC to any 
other Diſtance BC, and the Inclination of BC to AC, or the Latitude of the Place, 
and the Reaſon of AC to PC, in Particular, are found out and known, the Nature 
of the Figure APEp is Determind, to wit, the Section of the Earth with the 
Plane of the Meridian, which Revolv'd upon the Axis Pp will produce the Earth's 
Figure. fs | | 


. 


lr we have a Mind to Determine the Figure of the Earth by the foregoing Me. 


thod, it is not neceſſary to have a Meaſurd Length of a Pendulum, Oſcillating in a 
Given Time, at the very Pole it ſelf Y, becauſe, by ſeveral Lengths obſery'd in Dif- 
ferent Latitudes, it may be ſafely concluded, what the Length of the Pendulum will 
be, which Ofcillates in the ſame Given Time at the Pole; Again, in order to ſolve 
this Problem, it is not neceſſary in Different Places ſo to adjuſt the Pendulum, that 
it ſhou'd perform it's Oſcillations in the ſame Time; tis enough to take a Pendu- 
lum, and adjuſt it ſo to one Place, that it ſhall perform it's Oſcillations in a Time 
Sivyen, and then Transfer it into other Places, and Mark how much the Clock, to 

which the ſaid Pendulum is aftix't for a Balance, is Retarded or Accelerated in the 
Time of one Revolution of a fixt Star to the ſame Place, as the Places, into which 
it is Transfer'd, are nearer to the Æquator or the Pole, than that to which the 
Automaton or Clock is . adjuſted, and from that Retardation or Acceleration to 
compute what Length of the Pendulum is Requiſite to perform the Oſcillations 


in the ſame Time, in which they were perform'd in the Place, to which the Pen- 


dulum was originally Adapted. ” | Fo 

 FRoM what is above Demonſtrated, it is Collected, ſuppoſing all Things, as be- 
fore, and 46 EF to be a Circle drawn Round the pre- 
ccding Figure, that DB is, as the Increment of the Ac- 
celerating Gravity, as we Remove from the Aquator 
towards cither of the Poles, or, as the Increment in 
the Place B above the Length of the Pendulum, which 
Oſcillates at the Æquator in a Given Time; for 40 
Repreſents the Accelerating Gravity, or the Length of 
the Pendulum, at the Pole P, and CP the Accelerating 
Gravity, or the Length of the Pendulum, Oſcillating in 
an Equal Time, at the Æquator 4, and therefore PF 
will Repreſent the Increment of the Accelerating Gra- 
vity, or of the Length of the faid Pendulum, at the 
Pole P; In like Manner, CB Repreſents the Accelerating Gravity, or Length of the 
Pendulum, at 4, and 4C=DC, the Accelerating Gravity, or Length of the Fen- 
dulum, at B; and conſequently, DN will Repreſent the Increment of the Accelerat- 
ing Gravity, or of the Length of the Pendulum, at B, above the Accelerating Gravity, 
or Length of the Pendulum Oſcillating in the ſame Time at A. 


Anp from hence, by a Geometrick Reaſoning, it is Prov'd, that ſuppoſing 47 EP; 
a Section of the Earth with the Plane of the Meridian, to be an Ellipſis, the In- 
crements of the Accelerating Gravity, in Different Places of the Earth's Surface, abovc 
the Accelerating Gravity, or the Length of the Pendulum, at the AÆquator, 15 very 
nearly in a Duplicate Reaſon of the Right Sines of the Latitudes of thoſe Places, 
chat is, for Inſtance, PF is to BD in a Duplicate Reaſon of CF to A, of 
PF.BD::CFq.MDg, and the ſame may be ſhewn of any other Points or Places, 


O1 
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or Latitudes, as well as of P and B; The Demonſtration is too Tedious here to Inſert; 
but is caſily Apprehended by Mathematicians. 


Irx muſt be yet Obſery'd, that what foregoes is True upon the Suppoſition, and 
ex Hypotheſi, that the Earth conſiſts of an Equally Denſe and Uniform Matter, lince 
the Fluid, with which the Canals, ACP, BCP, Fig. I. were Repleniſh'd, was preſum d to be 
Uniform and Homogeneous ; but it the Matter, of which the Earth conſiſts, is Denſer 
towards the Center, than nearer to it's Surface, the aforeſaid Increments of the 
Diſtances from the Center, by Retiring from the Poles to the Æquator, and Pro- 
portional to theſe Diſtances the Increments of the Accelerating Gravity, and the 
Length of the Pendulum, Oſcillating in a Given Time, by Retiring from the Æqua— 
tor to the Poles, will be Greater, than what is Aſſerted in the above-mention'd Com- 
putation, and the Axis of the Earth will be Leſs, in Reſpe& of the Diameters Per- 
pendicular to it; for, if that Matter towards the Center, by which the Earth is 
there Denſer, is taken away and conſider'd apart, fo that the Remaining Matter 
ſhou'd be Equally Denſe, it is Evident, by what has been alledg'd, that the Acce- 
lerating Gravity in Different Places of this Equally-Denſe Earth's Surface is Reci- 
procally Proportional to the Diſtance from the Center; But the faid Accelerating 
Gravity is farther Increasd by the Addition of the Redundant Matter about the 
Center, and very nearly, by what has been before Demonſtrated in this Philoſophy, 
in a Reciprocal Duplicate Proportion of the Diſtance from it. 
SINCE therefore, where we ſuppoſe the Earth Uniformly Denſe, it's Surface is 
Elevated towards the Æquator, and Depreſsd towards the Pole, and fince the Ac- 
celerating Gravity at the Æquator, is Leſs than at the Pole, in Proportion of the 
Diſtance of the Pole from the Center to the Semidiameter of the Aquator, and 
moreover, ſince the Accelerating Gravity to the Redundant Matter about the Center 
is Leſs at the Equator than at the Pole, in a Duplicate Reaſon of the Diſtance of 
the Pole from the Center to the Semidiameter of the Xquator, which is Leſs than 
the Former fimple Reaſon, being a Reaſon of a leſs Inequality, it follows, that, 
where we ſuppole the Earth Denſer towards the Center, the Accelerating Gravity, 
compounded of both the Former, is Leſs at the Æquator than at the Pole, in a leſs 
Reaſon, than that of the Diſtance of the Pole from the Center to the Semidiameter 
of the Aquator ; and conſequently, from this leſs Accelerating Gravity at the Æqua- 
tor, in Reſpect of that at the Poles, the Earth will be more Elevated at the Aqua- 
tor, than what the preceding Doctrine of an Earth Equally Denſe wou'd Require, 
which, by the Calculations of this Philoſophy, and ſuppoſing a Mile conſiſts of 5000 
Feet, wou'd be 174 Miles, but if the Earth is Denſer towards the Center, 3 19 


and thercfore the Earth will be nearly Spherical, but Properly and Truly a Spheroeid ; 
The ſame likewiſe obtains in the Length of a Pendulum, Oſcillating in a Given 
Time, which has been ſhewn to be Proportional to the Accelcrating Gravity ; namely, 
where the Earth is ſupposd to be Denſer towards the Center, the Length of the 
Pendulum Oſcillating in a Given Time, is Leſs at the Æquator than at the Pole, in 
a leſs Reaſon, than that of the Diſtance of the Pole from the Center to the Semi- 
diameter of the Aquator. - . „„ io, 
F. 16. AN p from hence this Philoſophy proceeds to Determine the Proportion, Bon the ſame 
which the Axis of the Sun or any Given Planet has to the Diameters, which are Po#rine i £x- 
Perpendicular to it. 7 : ly 15 = 
FIRsr of all let the Proportion be found of the Centrifugal Force in the Middle Planer. _ 
Circle, betwixt the Poles of the Sun or the Planct Given, to the Centrifugal Force yr Det 
in the Aquator of the Earth, which is done by this Propoſition, that the Centri- Prop. 5 
petal or Centrifugal Forces are Reciprocally, as the Squares of the Periodick Times Cotol. 1. 
divided by the Radius's of the Circles; But the Proportion betwixt the Centrifugal - Il. Net 
Force in the Aquator of the Earth, to the Gravity on the Earth's Surface, is Given, Princip. 
which is, as the Exceſs of the Earth's Diameter at the Æquator to it's Axis, ſince, gg 5 
by the preceding Propoſition, that Exceſs ariſes from the Centrifugal Force alone, Dr. Gregory's 
and therefore is Proportional to it; and the Proportion of Gravity on the Earth's Sur- nee” 
face to the Gravity on the Sun's Surface, or of the Planet Given, is known by that 2 5 
Propoſition, which aſcertains the Proportion of the Quantity of Matter in the Sun, 
to the Quantity of Matter in any Primary Planet; that is, if the Matter of Two 
Clobes, Gravitating to each other, is Homogeneous in Places Æquidiſtant from the 
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150 | Concerning the Deſcent of Boates, Book I. 

Centers, the Weight of one Globe to the Other will be Reciprocally, as the Square 

of the Diſtance betwixt the Centers, ſuppoſing them to be Removd at Various 

Diſtances from each other; and conſequently, the Proportion, which is Com- 

ounded of theſe Given ones, will be likewiſe Given, to wit, the Proportion, Which 

the Centrifugal Force in the Middle Circle betwixt the Poles of the Sun or Planet 

Given, has to the Gravity on it's Surface, and is the ſame, as the Exceſs of the Dia- 

meter of the Æquator of the Sun or Planet above it's Axis, to the ſaid Axis, and 

therefore the Proportion betwixt the Sun's or Planet's Axis, and it's Diameter Per- 
pendicular to that Axis, will be Determin'd. 1 

Ste Il. New AND in General it is form'd into a Propoſition, that the Axes of the Pines ate 

ao g. Leſs than the Diameters, which are Perpendicular to them; Becauſe, tho' the Planets 

Lib. z.  Ought to be of a Spherical Figure, Abſtracting from theit Circular Motion Round 

| their Axes, upon the Account of the Equal Gravitation of the Parts on all Hands 

to the Center, yet by that Circular Motion it comes to Paſs, that the Parts Retiring 

from the Axes, endeavour to Aſcend towards the Æquators, and therefore the Mat- 

ter, if it is Fluid, by ſuch Aſcent will Increaſe the Diameters, at the Æquators, and 

by it's Deſcent Diminiſh them at the Poles ; Thus the Diameter of Jupiter, by the 

Agreement of the Obſervations of Aſtronomers, is found to be Shorter betwixt the 

Poles, than from Eaſt to Weſt; and by the ſame Argument, unleſs our Earth was 

Higher at the Æquator than under the Poles, the Seas wou'd ſubſide at the Poles 

and Aſcend towards the Aquator, and there Cauſe an Univerſal Inundation, namely, | 

by the Earth's Revolution, and by the Parts of it thereupon les. from i its Axis 


towards the /Equator. 


ee Te F. 17. FURTHERMORE, in Reſpect of Pendulums, Oſcillating in a Second of Time, 

e ras few a Table is Calculated of the ſeveral Lengths of them in Various and Different Lati- 

going Dodrine. tudes, from no Degrees Latitude under the Æquator to 90 under the Poles, upon 

ke pak the foregoing Hypotheſis, that the Earth is uniformly Denſe, and from the Reaſon- 
ri - 

Prop. ings upon that Hypotheſis, which have been before Explain'd, and particularly from 

Lib. z Edit 2. this Theorem, that the Increment of Gravity, by Proceeding from the Æquator to 

the Poles, is as the Square of the Right Sine of the Latitude very nearly, as alſo, 

that the Lengths of Synchronal Pendulums, that is, which Oſcillate, in Equal 

Times, in Different Places or Latitudes, are as the Accelcrating Gravitics in thoſe 


Places or Latitudes; From whence the Following Table is Computed, in Which a 
Line is the 12th Part of an Inch. 


13 of Length of the | Latitude of |] Length of the 
the Place. | Pendulum. the Place. | Pendulum. 
Degrees. | Feet . Lines. Degrees. | Feet . Lines. 
„ VVV 46 3 3,461 
5 3 + 7,482 07: 3 . 8,494 
10 3" « a0 | 48 „5 DI20 
15 „„ 49 3 0 
20 3% 4. $@ 3 8,594 
25 %% 1 3 
30 3 77948 60 3 8,907 
3's 3 . 8099 | 65 3 +» 9,044 
40 F 70 . 
41 „CC „ 
42 8 8,5327 „ 3 9,329 
43 L . $,361 "03 5 
44 7 o  R --» y——g;5s7 

VV 


FRou this Table it is ſaid to be manifeſt, that in Geographical Matters the Earth 
may be Eſteem'd as Spherical, and that the Inequality of it's Diameters, which 1s 
but ſmall, may be more Eaſily and Certainly found out, and Determin'd by the Ex- 

\ periments of Pendulums than by the Eclipſes of the Moon or any other Way. 


It is likewiſe Conſtructed upon the Hypotheſis, that the Earth is uniformly 3 


| ©, KEIKO | 

Chip. VII. and the OfcHtation of Peu TI 5 
2 if it's Matter is Denſer neater the Center than at the Hürſice, 19 5 2 R ealons 
alledg'd above the Differences of the Pendulums will be lomcthing Greater, than 
what ate Expreſs'd*in the foregoing Table; becauſe, tho Gravity is Keciprocally, AS 
the Diſtance of the Weight from the Cancer: where the Earth is uniformly Dente, 
it Will yet be compounded of another Proportion, which, will be Reciprocally, as 
tlie Square of the Diſtance from the Redundant Matter, and therefore Gravity . under 
the Æquator is leſs to that Redundant Matter, than in the preceding Computation, 
and the Earth will riſe Higher, and it's Surface be more Elevated, by this Defect of 
Gravity, and the Excels of the Lengths of the Pendulums at the Poles will be Grearer, 
than What is before Defin'd. „ 

F. 18. Tus far is Reaſon'd a 0 Hypotheſes arc 15 and to Confitm tit from The Experix 
Experience, it is told us, that certain Aſtronomers, who have been ſent into Foreign e. . : 
Parts, on purpoſe to make Aſtronomical Obſervations, have found, that the Pendu- ef gi 4 
lums of Clocks move Slower, nearer the Aquator, than the Poles, and that the Preceding 
firſt Perſon, who took Notice of this, was Mr. 2ither in the Year 1672, and in the 7% 
Iſland Capenne, for, whilſt he obſerv'd the Paſſage of the fixt Stars by the Meridian, 
in the Month of Auziſt, he found the Pendultich of his Clock to move Slower, than 
ee to the Middle Motion of the. Sun, with a Difference of 2'. 28 every 

; he afterwards made a Single Pendulum, which ſhou'd Oſcillate in a Second of 
Th. by the Beſt Pendulum Clock that cou'd be had, and markt the Length of this 
Single Pendulum, and this he did frequently every Week for Ten Months ; robethier ; 
Then Returning to France, he compard the Length of this Pendulum with the 
Length of an Iſochronal Pendulum at Paris, Which was Three Paris Feet, and Ficht 
Lines, with Three Fifth Parts of a Line, and found it Shorter with the Difference "of 
one Line, and one Fourth of a Line ; But by the Slowneſs of the Pendulum: Clock 
in Cayenne, the Difference of the Pendulum is Inter d by Computation to be one 
Line and an Half. 


Dr. Halley in the Year 1677, at Thy Iſland of St. len Ry 15 his. 8 
Clock to move Slower than at Londen, but did not ol ſerxve t Difference, he yet 


made his Pendulum Shorter by more than an Eighth Part of an Inch, or one Line 
and an Half. 


IN the Year 1682 „Mr. urin and Mr. Des Hayes found the pie of - Pendu- 
lum, Oſcillating in a Second of Time, to be, in the Royal Obſervatory at Paris, 3 Feet 
and 85 Lines, and in the Iſland of Goree, by the ſame Method, they found the 
Length of a Synchronal Pendulum to be 3 Feet and 65 Lines, and the Difference 
of the Lengths therefore 2 Lines; And in the ſame Vear, at the Iſlands Guadaloupe 
and Martinico, they found the Length of a Synchronal Pendulum to be 3 Feſt and 
6 Lines. 

| AFTERWARDS in the Year 1697, in the N IX Jol Mr. Couplet the Son. Fr 
juſted his Pendulum- Clock to the Middle Motion of the Sun in the Royal Obſer⸗ 
vatory at Paris, in that Manner, that the Clock Exactly Agreed with the Sun's Mo- 
tion for a long Space of Time: Then Sailing to Lisbon, he found, in November fol- 
lowing, that his Clock went Slower than before, the Difference being 2/. 1 3“ in 
24 Hours, and, in the Month of March after, Sailing to Paraiba, he there found his 
Clock went Slower, than at Paris, 4',12", in 24 Hours; and he Affirms, that the 

Pendulum, Oſcillating in Seconds of Time, was at Lisbon 25, and at Paraiba 3+ Lines 
Shorter than at Paris, tho' it is ſaid; he mou Rather have made the Differences of 
the Lengths of the Pendulum 12 and 2 Lincs, 48 better „Correſponding with, the 
B of the Times of Oſcillation, 2. 13 and PRs 2705 it is 928 us, theſe 
Obſervations are too Groſs to be Rely'd ou. 115 

In the Years 1699 and 1700, Mr. Des Hayes, Sailing ein to 1 Determin d 

the Length of the Pendulum, Oſcillating in Seconds of Time, 1n the Iſlands of Cayenne 
and Granada to be ſomething Leſs than 3 Feet and 62 Lines, in the Illand of St. 
„ to be 3 Feet and 63 Lines, and in the Illand of St. Dominick 3 Feet and 
7. LARES. 

In the Year 1704, Feuellè found the Length of the Pendulum, Oſcillating in Se- 
_conds of Time, in Portobel in America, to be 3 Paris Feet and only 5. Lines, that 
1, 3 Lines Shorter than at Paris, but there was an Error in the Obſervation, for 

afterwards 
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afterwards Sailing to the Ifland Martinico, he found. NEAR ee 95 an 1 wo 1 | J 


Pendufu to! be only” ; Paris Feet and 54 = Eines. ee e te even 35 i 


Fol er of Pottobel 90 33 and” of the nds Cayenne, - Gores, 1 oy 4 | 


TO 9 


nico, Canada, IN. Chriftophey's, IE inde e FI «55 14%; 49., . 
1% 4 = ©. 5 15 19% and 19% Northern, and We may add Le, 
about 1 «> ap 12 | 

"Taz Exceſſes of ik Length E the ee at Paris abo the 23 of lo. 
Rey Pendulums, obſerv 5 in theſe feveral Latitudes, are ſomething, Greater than 1 
cording to the foregoing Table, and therefote the Fartli is ſomewhat Higher under 
the Aquator, than that Calculation makes it, which proceeds upon the Earth's be- 
ing-uniformly Denſe ; and conſequently, the Earth: is Denſer towards the Center, than 
"nearer; to the Surface, unleſs the Heats in the Torrid Zan may Se dane HIS 
ro the Length of the Pendulum. Cues þ 

For Mr. Picart obſerv'd, that the . of 5 1 ou STS in Wi inter- 
Time and Froſty Weather, was. in Length one Foot, being Warm d and Heard at 
the Fire, became one Foot and one fourth of a Line. 15 

AND Mr. De Ia Hire afterwards oblery'd, that an „ bh in ines Time 
and Froſty Weather, was ſix Feet in Length, when Expos d to the Sun's Heat, was 
ſix, Feet and two Thirds of a Line: In the, Former. Cate, the Heat was Greater than 
in the Latter, and in the Latter, Greater than the Heat of the External Parts of an 
Human Body; For Metals grow exceeding Warm by the Sun's Heat in Summer; 
But the Pendulum of à Clock is never wont to be Exposd to the Heat of the 
Summer's Sun, and therefore never admits of an Heat, Equal to that of the External 


1 
L 


Parts of an Human Body, and conſequently, the Rod of a Pendulum, in a Clock, 


three Foot Long, will be ſomething Longer in Summer than in Winter, tho' the 
Exceſs will ſcarcely be more than one fourth Part of a Line; from whence it is 


i ſuppos d to Follow, that the whole Difference of the Length of Iſochronal Pendu- 


lums, in Various Latitudes, cannot be Aſcrib'd to a Difference of Heat; Nor can 
this Difference be Attributed to the Errors of theſe Aſtronomers in their Obſerva- 
tions; for albeit, they do not perfectly Agree, yet the Errors are ſo Minute, that 


they may be juſtly Neglected and Slighted; and in this they Entirely Conſent, that 


Iſochronal Pendulums are Shorter under the Aquator than at the Royal Obſerva- 
tory in Paris, the Difference being about Two Lines or the fi xth Part of an Inch; 


By the Obſervations of Mr. Richer in Cayerze, the Difference was one Linc and a 
Half, the Error of Half a Line is cafily Committed ; Mr. Des Hayes, by his Obſer- 
vations in the ſame Iſland, Corrected that Error 955 found the Difference to, be 


24% Lines; Morcover by the Obſervations made in the Iſlands of Goree, Guadaloupe, 
Martinico, Granada, St. Chriſtopher's, and St. Dominick, and Reduc'd to the Æquator, 
the Difference was not Leſs than 123 Line, nor Greater than 22 15 and the 


Middle Quantity betwixt theſe Two Limits is 2:2 Lincs, Take away the -— of a Linc 


on Account of the Heats in the Torrid Lone, and there will Remain the Difference 


e 


of 2 Lines. 
WIERE TORE, ſince that Diffrence by tlie Fe Table, Which! ws” *Calcu- 


lated upon the Suppoſition of the Earth's being uniformly Denſe, is only 1 Line, 


the Exceſs of the Earth's Height at the Æquator above that at the Poles, 11100 Was 


174 Miles, being now Increasd by an Increaſe of the Differences of the Lengths of 
tlie Pendulums, will be 3 1 Miles; for the Slowneſs of the Pendulum under the 
Equator Evinces and Proves a Defect of Gravity, and by how much Lighter the 
Matter of the Earth is, by ſo much Greater ought to be it's Height, that it may ſup- 
port by it's Weight the Matter under the Poles in an Fauilibrium ; And from 
hence the Figure of the Earth's Shadow, Determin'd by the Eclipſes of the Moon, 


will not be exactly Circular, but it's Diameter from Faſt, to Weſt will be Greater 
than that from North to South, by an Excels of about 55", and the Greateſt Parallax 


of the Moon in Longitude will be ſomething Greater than it's Greateſt Parallax in 
Latityde, and the Greateſt Semidiameter of the Earth will be 19767630 T Feet, 


melt Sac 1 and the Middle TooToo uy Nearly. 


F 
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Chap. VII. and the Oſcillation of Pendulum. 1 


Wes ſhall here ſubjoin a Table of the Differences of the Lengths of Iſochronal 


pPendulums, according to what they were found by the foregoing Obſervations, and 6 


then Compare them with the Preceding Table, which was form d from Calculation, 
after we have Inquir d into the Hypotheſes and Principles, upon which it was Made 
and Contriv-et. Sy: 3 N | | 


Northern Latitude; Length of the Pendulum in Feet and Lines. 
* 3 | 8 7 Richer. Newton. Des Hayes. * 
cueme 40. 3 & 3.74. 3-74, 364. ſomething Leſs. 
ES : Do | 55 C „ 7,100. 3 „6,500. 1 
A - C0 Conuplet Groſs Obſerver. Newton, 
Latitude. C *7 alba 2 3.9 8 35 Lines Leſs than at Paris, 25 Lines Lefs: 
bee; | DER > Feuelle; 
Portobel 3 933 5 3 5. 5 
| | J 3+ 55583. 
ET ) Des Hayes. ' 
Granada 12. 6 0 3. 65. ſomething Leſs: 
7 36,500. 


1 CONS. 7 Yarm, Des Hayes. 
Guadaloupe 14. 0 3.6. 
1 336, 500. 


J Farin, Des Hayes. 
Goree 14 +40 C 3.68. | > 
| 7 Varin, Des Hayes. Feuellb. 
Aartinico 14. 44 . 3.542 
| " cd 0,300. - - 3« $893- 


South. K PHRT C Haley. LOW. 
TRL e,, * 2 © 1+ Line Leſs than at London. 


33 ; Des Hayes. 
St.Chriſtopher's 17. 19 


3 + 64, 
| 23 3 +» 6,750. 
St. Dominick 19. 48 © 1 5 8 
rie, 10. „ 2 Cuplet Grofs Obſerver. Newton, 
ROO 40% 2 © 22 Lines Leſs than at Paris, 14 Line. 
. . > Richer. Varin, Des Hayes. Conplet. 18 5 
Parts 48-45 @ 3+83. 3-845. 2+ Lines More than at Lisbon, 
TT; 3 + 8,600. 3+8,555. 3+ More than at Paraiba. 
EF „ 9p oor 
| London . $1-30 + 15 Line More than at St. Helens. 


F. 1 9. IN Anſwer to all this Doctrine of Meaſuring the Diameters of the Earth by The Door 
the Lengths of the Pendulum, and thereby Determining the Figure of the Earth; fration it [if 
We muſt Firſt ſay, that the Principles are Wrong and Falſe upon which this Philo- 2 es 


of Pendulums, 


 lophy Procceds, and Then the Concluſions from the Experiments brought to Confirm 0/cillating in 
them; And Firſt, the Demonſtration, that the Lengths of Pendulums Oſcillating in £4! Tire, 


2 2 5 8 a Sep being Recipro- 
Equal Times are Reciprocally, as the Diſtances from the Earth's Center, is by no val < 1 


Means rationally Evinc d; Becauſe Firſt, it is ſuppos d, that the Earth Conſiſts of an Ho- Danes from 
mogencous Matter, which is not Proy'd; And Second, that whatever is ſhewn of an 2%. 


Center not 


Homogeneous Fluid, Equally obtains in Homogeneous Solids, in the Preſent Caſe, prov'd »pm the 


Which is likewiſe far from being Evident ; And Third, that the Preſent Doctrine of ae of 
Hydroſtaticks is Unqueſtionable, which again is not Manifeſt, 9 alh 1 5 
As to the Firſt, if the Matter of Mold, Clay, Stone, Metals, and a Thouſand Def. 
odies more, of which the Earth Conſiſts, is Various in it's Proper and Internal 

Es „ os Forces, 


134 


See F, 15. 
Fig. 1. 


upon which Maxim yet this Whole Demonſtration Depends. 
As to the Secotid; That Fluids ahd Solids come under one Denòmination in the 


in A and P, as PC to AC, that is Reciprocally, as the Diſtances from the Center, 


- preſent Caſe, becauſe they Gravitate a-like to the Center of the Earth, and therefore, 


that a Canal of Solid Matter Extended to the Cehter, or one half Fluid and the other 
half Solid; is the fame, 4s a Canal of Fluid Matter Extetided to the Center, is to 


_ aſſume a great Deal - without aty Proof or | Eviction of the Thing; becauſe, tho 


See &. 18. 
Fig. 1. 


See F. 17. 


Fig. 1. 


See I. 1 


Fig. te 


all Matter Wis Homogeneous and Had an Equal Force of Gravitation in it ſelf, which 
is not Trae, yet it muſt be Confeſsd, that there is a wide Difference betwixt Mat- 
ter's being left at Liberty to Exert that Force, as in Fluids, and being Reſtrain'd from 
doing it by a firm Adheſion of Parts, as in Solids For whoever Imagin'd before, that 
a Column of Solid Matter might be Balanc'd by a Column of Fluid, in the Way, and 
according to the Laws of Hydroſtaticks? When it is Plain, that a Column of 
Solid Matter, drawn from the Surface of the Earth to the Center, beſides it's Force 
of Gravitation, has alſo a Force of Coheſion, which can be Reduc'd to no Rules of 
a Balance, ariſing from mere Gravitation, which is the Caſe of Fluids, and which, it is 
ſuppos'd, may be ſo Reduc'd. | % rr 
As to the Third, That the Common Hydroſtaticks are Preſum'd to be Demon- 
ſtrated, we mult ſay, that neither is That in fact True; becauſe the Laws and Rules 
of Hydroſtaticks are Prov'd upon the Suppoſition, that Nothing is to be Conſider'd 
in Fluids, excepting their Specifick Gravities, whereas it is Certain, that there arc ſome 
Fluids, which are Specifically Heavier than others, and which yet, by the Spirituouſ- 
neſs or the Expanſive Force of them, will Riſe in thole, which are Specifically Lighter; 
Beſides which, we muſt affirm, that, in all Fluids, their Proper Expanſive and Con- 
tractive Forces are to be Conſider d, and not their Specifick Gravities only. 
MorEoveR Foutthly, Granting every Thing, which this Philoſophy Requires or 
Demands, it is ſomething Extraordinary, that it ſhou'd here Endeavour to Demon- 
ſtrate, that the Accelerating Gravities are Reciprocally, as the Diſtances from the 
Earth's Center, whereas Accelerating Gravity in General, and every other Action, is 
ſhewn to be Reciprocally, as the Squares of thoſe Diſtances, by this Philoſophy, and 
is a Truth afterwards aſſum'd, as Prov'd, in this very Propoſition, when it comes to 


# 


Treat of the Redundant Matter, ſuppoſing the Earth not to be uniformly Denſe ; 


upon all which Accounts it is not Proy'd, that the Accelerating Gravity in 4 is to 
that in , as PC to AC. Sn” | 


that is, the Gravities will be as the Bulks ; which, as before, ſuppoſes, that in Matter 
nothing is to be Conſider d, excepting an uniform Gravity, and the Number of 
Parts in cach Body, which are Accelerated by it, and conſequently, that Matter has 
no peculiar Expanſive or Contractive Forces, which is once more Deny'd, and till 
it is Prov'd, it has not, This Demonſtration is, for that Reaſon, as we have already 
Declar'd, Imperfect and Defective. | „„ 
Tax next Part of this Demonſtration concerns the Nature of Pendulums, which 
we have before particularly Examin'd, and therefore the Objections, which lic againſt 
the Explanation of that Doctrine, are Equally Valid againſt the Truth of the Preſent 
Propoſition; Namely, that it is nothing more than an Abſtracted Reaſoning, is not 
- juſtity'd by Fact and Experiment, and that, what is ſo, Admits of a Different Solution, 
from what is Given by theſe Principles; what we ſhall farther obſerye here is this, 


that the Lengths" of the Pendulums are affirm'd to be, as the Accelerating Forces or 


Gravities, Which are made to be Reciprocally, as the Diſtances from the Earth 5 


Center; we have ſThewn, there is a Difference betwixt Bodies Deſcending by Gravity, 


and Oſcillating in a Pendulum, and conſequently, this alſo is a Notion not Prov'd- 
but Aſſum'd; As to what Follows, it ſo entirely depends upon what foregocs, that 
there fs no Occaſion to take 'any particular Notice of it, Namely, that the Incre- 
ments of the Accelerating Gravity, in Different Places of the Earth's Surface, above 


the Accelerating Gravity, or the Length of the Pendulum at the Æquator, are = 
5 | near 
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Forces; and cannot be Conſiderd as à Similar! and Uniform :Snbftance” all this Rea. 
ſohing falls to the Ground; and till that Point is Clear'd, remains Diſputable and 
Doubtful ; Since; if Matter is Different in it's Forces the Weighes of Bodies will not 
be; as the Bulks of them, nor tlie Gravities of Bodiès, Which ate: Equal and Situate 


AGaIN, If now we take Two Bodies and place them in 4, it is ſaid, P. A:: PC. AC. 
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Chap. VII. ani the Ofcillation of Pendulums. 154 


nearly in a Duplicate Reaſon of the Right Sines of the Latitudes of thoſe Places, 

becauſe it ſhows more of the Skill of the Geometer, than the Sagacity or the Truth See $- 19 
of the Philoſopher ; 1 ſhall only add, that, as any one wou'd be Aſtoniſh'd to Think, Fs * 
how it was poſlible to contrive a Way, to find out the Diamcters of the Earth, by 

the Oſcillations of a Pendulum, fo he may leave off that Admiration, when he ſees 

the Strange and Unaccountable Methods taken to do it; he will rather Wonder, that 

Men ſhou'd enter into ſuch Conceits, than be ſurpriz'd at the Greatneſs of the 
Performance ; as will yet farther Appear in the Progreſs of this Examination, 

F. 20. Tavs far is ſaid to be Demonſtrated, ſuppoling the Earth is uniformly Denſe; That rhe Fart, 

but if it be not ſo, and it is Denſer near the Center, and Rarer at the Surface, as is %, % Ce 
Generally Conceiv'd, the foregoing Proportion muſt be Alter'd, and the Accelerating vr nor Prov'd, 
Gravities, and the Lengths of the Pendulums, Analogous to Them, at the AÆquator, en e 
and Poles, will be in a leſs Reaſon, than that of the Diſtance of the Pole from the ae e 
Center to the Semidiameter of the AÆquator, and this lets Reaſon is Thought more 
Accurately to agree with the Experiments upon Pendulums than the Former and ee $ 15. 
Greater: Let us then now ſee how the Caſe ſtands; Canals of Homogeneous Matter Fig: 2. 
were Invented, in which Fluids and Solids ſhou'd be all one; Gravity was athrm'd to 

be Reciprocally, as it's Diſtance from the Center; Pendulums were made to Oſcillate 

according to the Will and Pleaſure of the Geometer, without any Proof that they 

did ſo; and the Earth was Imagind to be Equally Denſe, in order to Reduce the 
Diameters of it to ſome Proportion with the Lengths of the other ; but all this not 

Ayailing, the Earth is now ſuppos'd not to be Equally Denſe, and to Compenſate 

for that Inequality, a Certain Maſs of Redundant Matter is Thruſt and Ramm'd to 

the Center, the Gravitation to which is pronounc'd to be Reciprocally, as the Squares 

of the Diſtances, whereas before Gravity was Reciprocally as the Diſtances : On the 

other Hand, that the Earth is Denſer at the Center than Nearer the Surface, what- 
ever we may Surmile, is as much Unprov'd, as that it is Equally Denſe, or the Mat- 

ter of it Homogeneous ; ſome have athrm'd a Central Fire, and produc'd Arguments 

for it, and for what this Philoſophy Alledges, which is Nothing but it's own Au— 

thority, it may ſtill Remain a Queſtion; Allowing yet this Earth was Originally a 

Fluid, by which it might be Imagin'd, that Bodies ſublided to the Center, according 

to their Specifick Gravities, and that the Earth therefore became Gradually Denſer 

from the Surface to the Center, Nothing ſtill of this is Certain or Demonſtrable ; we 

find Bodies Promiſcuouſly plac'd, the Heavier above the Lighter, as well as the Lighter 

above the Heavier; and it is not Plain, that they may not be ſo Mixt and Confound- 

ed togcther, that there may be more Lighter Bodics, towards the Center, than 

Heavier, by mutual Coalitions and Coagmentations with one another, from whence 

their Natural Specifick Gravities might be Impeded in their Action; It is not far- 

ther Certain, taking all of Them together, the Gravity of the one with the Levity | 
of the other, that they may not Conſtitute a Force of Gravitation, which may be i 
pretty much Uniformly the ſame thro' the Whole; Likewile it is not prov d, ſuppoſing | | 
a Gradual Increaſe of Denſity towards the Center, that a Maſs of Matter heap't about 
it, will have the ſame Effects as ſuch a Gradual Increment; and laſtly, there is No- 
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Æquator of the Earth, from this Propoſition, that the Centripetal or Centrifugal 1 
Forces are Reciprocally, as the Squares of the Periodick Times divided by the Ra- See 5. 26 _ 
dius's of the Circles, which Propoſition we have afterwards Examin'd and Conſider'd, 
and ſhewn, it can be no Foundation, to build any certain Reaſonings in Nature 
upon. 55 Ree | 


thing allow'd to the Peculiar Forces of Matter in it's Expanſion and Contraction, [ 

which wou'd entirely Diſturb and Annull every Part of this Calculation, and yet, 4 

amidſt this yaſt Uncertainty of Things, a Matter uniformly Denſe or Increaſing in 1 
3 it's Denſity, in it's Approach to the Center, is Aſſum'd, as an Evident and Irreſiſtible 7 
I Truth, and is accordingly made uſe of in this Demonſtration. * — | 
4 F. 21. Havixs from theſe Principles, however Precarious, Determin'd the Dia- a We 50 il 
4 meters of the Earth, and conſequently the Figure of it, This Doctrine goes on to planet, not 1 
I Define the Figures and Diameters of the Sun or of any Planet Given. from. hence ö 
4 EiksrT, By Finding the Proportion of the Centrifugal Force in the Middle Circle, 3 
betwixt the Poles of the Sun or the Planet Given, to the Centrifugal Force in the Denjies. ö 
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"2. Concerning the Deſcent of Bodies, Bock I. 


Stconb, By Affirming, that the Proportion betwixt the Centrifugal Force, in the 

 Faquator of the Earth, to the Gravity on the Earth's Surface, is Given, and that it 

is, as the Exceſs of the Earth's Diameter at the MÆquator to it's Axis, ſince, by the 

preceding Demonſtration, that Exceſs is Produc'd from the Centrifugal Force alone, and 

therefore is Proportional to it; But ſeeing that Demonſtration is not Juſt, as we 

have now ſhewn, the Inference will be Equally Inyalid. | 1 | 

Ip, By Afeerting, that the Proportion of Gravity on the Earth's Surface, to 

the Gravity on the Sun's Surface, or of the Planet Given, is known, by a Propoſition, 

which Aſcertains the Proportion of the Quantity of Matter in the Sun, to the 

Quantity of Matter in any Primary Planet, which is, if the Matter of Two Globes, 

Gravitating to each other, is Homogeneous in Places Æquidiſtant from the Centers, 

the Weight of one Globe to the Other will be Reciprocally, as the Square of the 

Diſtance betwixt the Centers, ſuppoling them to be Remoy'd at Various Diſtances 

from each other; which therefore depends upon this Preſumption, that all the Mat- 

| ter of the Earth, Sun, and Planets is Homogeneous and Similar, a Notion, which 

See 5 we have abundantly Confuted, in our Inquiry into the Principles of the Corpuſcular 

1 5. Syſtem, and in our Aſſertion of the Expanſive and Contractive Forces of Matter; 

of this Book. and, for the ſame Reaſon, we cannot but Reject all the Subtle and Delicate Calcu- 

lations of the ſeveral Denſities of the Sun and Planets, which are form'd upon that 

Hypotheſis, without any Demonſtrations, in Fact and Experience, of any of theſe 
Matters. OE | | . „ 

That it is nt F. 22. FRoM hence, notwithſtanding, it is Concluded, that the Axes of the Sun, 

Provd 10 be the Earth, and the Planets are Leſs than the Diameters, which are Perpendicular to 


Matter of Fact „ Sp : a | ao 
ad N them, and conſequently, that their Figures are not Spherical, but Spherocidical ; it is 


ment, that the farther ſaid, that this Proceeds from the Revolution of their Bodies about their Axes, 


— 1 by which the Matter of them is made to Recede from the Poles and Aſcend to the 
the Earth and F&,quator ; that in Particular, the Earth is Higher in the Latter Place than in the 
ae % Former, by 314% Miles, and that, if it were not Higher, there wou'd be an Inun- 
the Diameters dation of all the Parts and Regions under the Æquator, by an Aſcent of the Water 
Perpendicular upon them, in it's Retiring from the Poles; that the Slowneſs of the Pendulum under 


1 th « - : 1 p : be 1 : , * 1 ; a 
1 the Aquator Evinces this, for that proves a Defect of Gravity, and by how much 


See b. 16. Lighter the Matter of the Earth is, by ſo much Greater ought to be it's Height, that 


it may ſupport; by it's Weight, the Matter under the Poles, in an Æquilibrium; that the 


Figure therefore of the Earth's Shadow, Determin'd by the Eclipſes of the Moon, will 


nor be exactly Circular, but it's Diameter from Eaſt to Weſt will be Greater than 
that from North to South, by an Exceſs of about 5 5", and the Greateſt Parallax of the 
Moon in Longitude will be ſomething Greater than it's Greateſt Parallax in Latitude, 
and the Greateſt Semidiameter of the Earth will be 19767630 Paris Feet, the Leaſt 


19609820, and the Middle 19688725 nearly; and to juſtify this Doctrine, it is far- 


ther alledg'd, that all Aſtronomers agree in their Obſervations, that the Diameter of 
Jupiter is Shorter betwixt the Poles than from Eaſt to Weſt. | 
Bor FIRST, That the Axes of the Sun, the Earth, and the Planers are not prov'd 


to be Shorter than the Diameters Perpendicular to them, by the Preceding Demon- 


ſtrations, we have already ſhewn. 
- $KconD, To Evidence this to be Matter of Fact, there are only Two Inſtances 
pretended to, that of the Earth and of Fuprter; Granting which, is it neceſſary that 
Mercury, Vers, Mars, and Saturn ſhou'd obtain the ſame Figure, and that the Sum in 
Particular ſhow'd 2 If it is ſaid they all Conſiſt of the ſame Homogeneous and Similar 
Matter, and are exactly in the ſame Circumſtances, it is Deny'd, and wants to be Prov'd ; 
We attrm on the Contrary, that the Sun conſiſts of an Expanſive Force, with ſome 
Contractive; and the Others of a Various Contractive, Mixt and Blended with a Vari- 
ous and Different Expanſive, as the Planets are more or leſs Remov'd from the Sun. 
Twine, But how is it Prov'd, that Jupiters Diameter is Shorter betwixt the Poles 
than from Eaſt to Weſt? It is ſaid by the Agreement in the Obſervations of Aſtro- 
nomers ; And cou'd not the fame Aſtronomers obſerve the fame in the Moon, in 
Aar, in Mercur), in Fenns, or in Saturn, or the Sun? If not, why ſhou'd the Obſerva- 
tions upon Jupiter be a Standard for the Reſt ? If they cou'd or did, why are not thoſe 
Obſervations here Expreſs'd? It is too Evident, that in this, as in all other Parts 
of the preſent Celebrated Syſtem, Nature is not Endeavourd to be Explain d by it. 
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but ſubmitted and ſubjected to it; beſides which, we have given Reaſons, why the 


Obſervations of Aſtronomers are not too much to be Rely'd on, upon Account of 


the Fewneſs of Oblervers, and the Uncertainty and Difficulty” of Obſerving. 


___ FouvkTn, How farther is it yet Proy'd, that the Earth's Diameter is Shorter betwixt The Earth in 
the Poles than from Eaſt to Weſt, or in the Æquator? Namely, by a Calculation, ping ” 
Which makes the Earth Higher in the one Caſe than the other, by 3 14/5 Miles; but #igher ar the 
fince that Calculation depends upon a Precarious Propoſition, which is not allow d, Zquarer man 
it can be of no Service to our Conviction: Nor is that Argument more Valid, 6 FEE its 
which is drawn from the Revolution of the Earth round it's own Axis, by which % or from _ 
it's Parts are faid to recede from the Poles to the Æquator; becauſe, this will be“ MO | 
Impoſſible, excepting the Earth was once a Fluid, and the ſame may be ſaid of the 
other Planets, but whatever our Faith, in the Moſaicꝭ Hiſtories, may Induce us to be- 
lieve of the Earth, and may Juſtly require of us, it is not Philoſophically Evinc'd, which, 
in a Matter of mere Reaſoning, is always Expected; Granting yet, that the Earth and 
the Plancts were originally in a Fluid State, it is not Demonſtrated, that they were at 
that Time Circulated about their Axes; And laſtly, ſuppoling they were, a Spherical 
Fluid, Revolv'd upon an Axis, wou'd not produce a Spherocid, ſince the Centrifugal 
Force do's not, in ſuch a Caſe, exert it ſelf in any Manner from the Poles towards 
the Æquator, but in Tangents to the ſeveral Revolving Circles of the Globe; 
and conſequently, if the Parts of the Fluid were not by their Gravity Retain'd 
in thoſe Circles, they wou'd not fly up towards the Æmquator, but fly off in Tan- 
gents, or in ſome Lines or other Parallel to it, fo little Reaſon is there to Amuſe 
us with Imaginary Inundations at the Æquator, if the Earth was not Higher there 
than at the Poles, Eſpecially, as the Earth is now Conſtituted, unleſs we cou'd ſuppoſe 
Mountains of Ice, Rolling from thence, ſhou'd overflow the Regions betwixt the 
Tropicks ; Beſides, ſince the AÆquator is the Largeſt Circle, and it's Parallels are 
continually Diminiſh'd, as they Approach to the Poles, and ſince their Circuits are 
perform'd at once, the Parts under the AÆquator will be carry'd Round with a 


Greater Velocity, and by conſequence will obtain a Greater Centrifugal Force than 


the Parts, which are ncarer the Poles, fo that it do's not appear at all Reaſonable 
to Think, that a Leſs Centrifugal Force, nearer the Poles, ſhou'd Prevail over and 
Surmount a Greater, nearer the Aquator, which yet theſe Fictitious Inundations muſt 
Suppoſe and Prefume. _ | 


THe next Endeavour to Prove, that the Earth is Higher under the Æquator than wor from the 


under the Poles, is from the Slowneſs of the Pendulum in the Former Place, which is e, of 1h 


Pendulum At 
the ZEquator. 


faid to Argue a Detect of Gravity, and by how much Lighter the Matter of the 
Earth is, by ſo much Greater ought to be it's Height, that it may ſupport, by it's 
Weight, the Matter under the Poles, in an Aquilibrium. 


Bur, if the Slowneſs of the Pendulum ariſes from the Heat under the Æquator, 
as we have before ſhewn, and ſhall farther prove, this Argument is of no Force; 
Moreover, tho' Matter or the Pendulum and Pendulous Body, Heated by the Ex- 


panſive Force, Impreſsd at the Aquator, may Weigh lets than at the Poles, 


and therefore Deſcend Slower, that Defect of Gravity will not be owing to the one 
being farther Remov'd from the Center of the Earth than the other, till the fore- 
going Propoſition of the Lengths of the Pendulums and the Accelerating Gravities, 
being Reciprocally Proportional to the Diſtances from the Earth's Center, is Proy'd, 
but we have Evidenc'd, that there is no Demonſtration of ſuch a Propoſition ; Nor 
yet can it be juſtly affirm'd, if the Matter is Lighter at the Aquator than at 
the Poles, ſuppoſing by the Expanſive Force of Heat, or any other Caule, (except 
that of Reciprocal Diſtances, which is taking for Granted, what is to be Proy'd,) 
thar therefore by how much Lighter the Matter of the Earth is, by ſo much Greater 
ought to be it's Height, that it may ſupport, by it's Weight, the Matter under the 
Poles, in an Æquilibrium; unleſs we will allow, that the Solid Matter, under the 
Aquator, and the Poles, is to be conſider'd as a Fluid, and that it is Reducible to 
the Common Laws of Hydroſtaticks, which we have already ſufficiently Confuted ; 
for, if Heat and Cold have a Force to produce theſe Effects of making the Pendulous 
Matter Lighter at the ÆEquator and Heavier at the Poles, there will be no Reaſon, 
1 hope, from thence to make the Column of Solid Matter from the Surface 


to the 
Center 


9110 3 of 
vt oft 


Points, by this 


=_ Concerning the Deſcent of Bodies, Book I. 
Center Longer at the Æquator than at the Poles, becauſe there is no kind of Con- 
nexion in ſuch a Reaſoning. _ e Fear Bo Crane; ie a1291155 | 
Ap yet upon theſe Unprov'd/and Uncertain Premiſes it is Concluded, that there- 
fore the Figure of the Earth's Shadow, Determin'd by the Eclipſes of the Moon, will 
not be exactly Circular, but it's Diameter from Eaſt to Weſt will be Greater than 

that from North to South, by an Exceſs of about 55"; Whereas this ſo Minute 
Fe e Obſervation is not True in Fact, for, according to Aſtronomers, that Shadow can- 
Lect. 22. not be Determin'd within 12“ at leaſt; that the Greateſt Parallax of the Moon in 
Pag. 321. Longitude' will be ſomething Greater than it's Greateſt Parallax in Latitude, which 
EG ee ſomething Minute; and that the Greateſt Semidiameter of the Earth will be 
19767630 Paris Feet, and the Leaſt 196093 20 all which is affirm'd, upon it's being 
ſuppos'd to be Prov'd, that the Earth is 3155 Miles Higher at the Æquator than at 
the Poles, which is Determining Things again to a wonderful Minuteneſs; ſo happy 
is this Philoſophy in Explaining Minutiæ, which never were in Nature, as it is very 
Singular in Neglecting others, as the Expanſive Forces, which certainly are. 
How the Earth F. 23. AND upon this Foundation it is, that it Accounts for the Regreſſion of 
i prov'd to ve the ÆEquinoctial Points, and for the Axis of the Earth, every Annual Revolution, 


a Spheroeid, _ 2 n i bs . | | 
Fob 1 Changing it's Inclination to the Ecliptick twice, and twice Returning to the ſame 
greſſon of the Inclination; Becauſe it has been already prov'd, if this Philoſophy is True, that if a 


-Equine'#'a". Body, as the Moon, Revolyes about the Earth, there will be a Regreſſion of the 
Philoſoply. Nodes, or a Motion of them in Autecedentia, and that the Inclination of it's Orbit 
uh Newt. to the Plane of the Ecliptick will be Chang'd twice in the Moon's Revolution, and 

will twice Recover it's Priſtine Poſition; Let therefore ſeveral Bodies be thus Mov'd 


Prop. 66. 


Corol. 20. 21, round the Earth, and they will obtain like Laws with thoſe of the Moon; Let 
5 theſe ſeveral Bodies be Multiply'd in fm, and there will be a Ring produc'd, 
Lib. 3. Which will be Subject to the ſame Changes of Inclination to the Plane of the 
Dr. Greg9ry's Ecliptick, and to a Regreſſion of the Nodes; Let now the Globe of the Earth Swell 


| 3 
Prop. 64. and Extend it ſelf to this Ring; In the Flux and Reflux of the Sea, the ſaid Ring 


Prop. 64. | 6 
Lib. 1. is ſupposd to be Fluid, and the Water to lie in an Hollow Channel, within the 


See Book 2. ; 355500 I ; NS 
Scene pn. Surface of the Earth, but in the Preſent Solution the Ring is Imagin'd to become 


of this Philo- 
ſophy, Solid, and to riſe above the ſame Surface, or, which is all one, the Fluid Ring is 


Chapt. 3. ſupposd to become Solid, and the Globe of the Earth to be diminiſh'd and fall be- 
low it; which is ſaid to be the Caſe of the Earth, Conſider'd as a Spherocid, which 
has the Nature and Figure of a Sphere with a Circle or Ring of Redundant Matter 
round it, and adhering to it, and which therefore, having the ſame Axis with the 
Earth, will Oſcillate together with it, and the Nodes Retire in Autecedentia; That the 
Globe of the Earth will Oſciltate with the Ring is afterwards ſhewn, but take the 
Ring apart from ſuch Globe, and it's Greateft Angle of Inclination will be, when 
the Nodes are in the Syzygiz ; From thence, as the Nodes proceed to the Quadra- 
tures, the Ring Endeavours to diminiſh it's Inclination, and Impreſſes the ſame 
Conatus upon the whole Globe; The Globe Retains this Motion Impreſsd, till 
the Ring by a Contrary Conatus Deſtroys it, and Impreſſes a New one to a Con- 
trary Side, by which Means, the Greateſt Motion of the Decreaſing Inclination is 
in the Quadratures of the Nodes, and the leaſt Angle of Inclination in the Octants 
after the Quadratures, becauſe the Motion Imprets'd is ſtill Retain'd, till a Contrary 

Conatus alters it, which is in thoſe Octants; Then the Greateſt Motion of Reclina- 
tion or Increaſing Inclination is in the Syzygiz, and the Greateſt Angle of Inclina- 
tion in the Octants following, for the ſame Reaſon; And the Cale is the ſame of a 
Globe, which has no Ring, which is ſomething Higher at the MÆquator than the 
Poles, or which Conſiſts of ſomething a Denſer Matter; for that Exceſs of Matter 
at the Æquator ſupplies the Place of a Ring, and altho', the Centripetal Force 
of this Globe being Increas d, all it's Parts may be fuppos'd to Tend downwards, in 
the Manner of Gravitating Parts of the Earth, yet there will be little Alteration 
from thence in the foregoing Reaſoning. 

Ap from hence it is ſaid, by the ſame Reaſon, that the Redundant Matter of 
the Globe, at the Æquator, cauſes, that the Nodes ſhou'd have a Regrellion, and 
therefore, that ſuch a Regreſſion ſhou'd be Increas d by an Increment of ſuch Matter, 
and Diminiſh'd by a Diminution of it, and Deſtroy'd by an Ablation of it, it mor 


Matter be taken away than the Redundant, that is, if the Globe is more Deprets 
| - 


Chap. VII. aud the Oſcillation of Pendulum. x59 


or Rarer at the Aquator than at the 1 the Motion of the N odes will be Pto- 
greſſtve, or in Conſequentia, 
Also, on the Contrary, from the Motion of the Nodes we may Determine the 
Conſtitution and Nature of the Globe; N amely, if the Globe always Preferves the 
ſame Poles, and the Motion is in Antecedenria the Matter at the Æquator will be 
Redundant, if in Conſequentia, it will be Deficient; Suppoſe an uniform Globe, and 
made perfectly Round, to be fitſt Quieſcent in Unreſiſting Spaces, and then, by ſore 
Oblique Force Acting upon its Surface, to be Propell'd forwards, and to Admit of 
a Motion from thence, partly Circular, and partly in Directum; but, fince the Globe 
is Indifferently Affected towards all it's Axes, and has not a Greater Propenſt ity to 
one Axis, or one Situation of the Axis, than to another, it is manifeſt, that it will 
never, by any Power of it's own, Change it's Axis, or the Inclination of it; Let there 
be now a Second or Third Oblique Impulſe Communicated to the ſame Globe, and 
at the ſame Part of it's Surface, as before, that is, in the Aquator of it's Motion, 
and the like Motion will be produc'd without any Alteration of the Axis, or it's In- 
clination; An Homogeneous and Perfect Globe therefore do's not Retain ſeveral 
Diſtinct Motions, bur Compounds them all, and Reduces them to one, and, as to it 
ſelf, is always Revolvd in a Simple and Uniform Motion about one Axis only, 
which is Invariable in it's Inclination; nor can the Centripetal Force change the In- 
clination of the Axis, or the Velocity of the Revolution Round it; for, if 1 Globe 
is conceiy'd to be divided into Two Hemiſpheres by any Plane, which paſſes thro' 
it's Center, and the Center, to which the Centripetal Force Tertds, that Force will 
” Equally urge both Hemiſpheres, and therefore will not | Incline the Globe to either 
Side in Reſpect of it's Revolution; But now, if any Freſh Matter is heapt up, like à 
Mountain, in any Place betwixt the Pole and the Aquator, it will Diſturb the Mo- 
tion of the Globe, and Cauſe it's Poles to Shift their Place and Wander upon it's 
Surface, and to Deſcribe Circles about ſuch Pole, and it's Oppoſite Point, by the Per- 
petual Conatus, which there is in this New Matter of Receding from the Center of 
it's Motion, in like Manner, as is done by the Poles of the Ecliptick about the Poles 
of the Æquator; if this Mountain of New and Acceſſory Matter is Situate in either 
of the Poles, the Nodes of the Æquator will be Progreflive, as has been already 
obſervd, if in the Equator, Regreſſive; if the Mountain of this Freſh Matter is 
placd on one Side of the Aquator, and another Maſs of New Matter is placd on 
the other, ſo that there is a Kind of Libration betwixt them, the Nodes will be 
Progreſſive or Regreſſive, as theſe Maſſes are Nearer to the Pole or the Æquator, 
becauſe they may be conſider'd in the Nature of one Maſs, which in the Poles will 
cauſe a Progreſſion of the Nodes, and in the Aquator a Regreſſion of Them. 5 | 
ANÞD this is the Sum of the preſent Doctrine concerning the Regreſſion of the 
quinoctial Points, and it's proving the Figure of the Earth to be a Spheroeid. | 
F. 24. Is Anſwer to which, we ſhall FIRST ſay, That this Philoſophy, as we have The foregoing | 
afterwards ſhewti, Book 2, has not given an Account of the Errors and Irregularities Pee Re: 


uted from [e- 
of the Moon, nor of the Preceſſion of the Nodes of it's Orbit, to which this Ring . Argu- | 
of Redundant and Elevated Earth is Compar'd, and Made Analogous. wenn. 


SECOND, Tho' ſeveral Diſtin& and Single Bodies, Anſwerable to the Moon, wou'd See Chapt. 3. 3 
be ſubject to the ſame Laws of Revolving with it, yet United together and Com- Book 2. | 
pacted into one Solid Ring, it is not ſo Plain and Evident, that they wou d; becauſe g 
in a Solitary or Single Body, and ſo in ſeveral, they Paſs ſucceſſively thro” the 
Syzygiz, Octants, and Quadratures, and every Point of their Orbit, and receive Im- "- 
pulſes from the Suns Action, ſuitable to the Places, where they are; but when theſe | 
leveral Difſtin& Bodies are Cemented into one Solid Ring, the Sun Ads upon Bodies, ; 
which Communicate with each other, and are at once in the Syzygiz, Octants, = | | 
Quadratures, and all the Parts of the Orbit, in which a Solitary, or ſeveral Solitary 
Bodies, which do not Communicate with each other, ſucceſſively Revolve; and con- 
lequently, the Effects of ſuch Action of the Sun muſt be Extremely Different in the 
Firſt Caſe, from what it is in the Laſt. 3 

Third, But that which will Puzzle and Embarraſs this Analogy betwixt a Solitary | 
or ſeveral Single Bodies, and a Solid Ring the more, 1s, that there is nothing except- 
ing the Action of the San, to diſturb "the Revolution of the Former, but WIN. - | 
Latter, ſince it is ſuppos d immediately to Encompals the Earth, the Sun and Moon ä | 


have | 
_ 
F 
fi 
44 
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gce Book 2. 


. 


Concerning the Deſcent of Bodlies, Book T; 


have, each of chem, their Particular Influences, and alſo very e ones; ſceing 
the Sun may be in one Syzygia of the Ring, when the Moon is in the Other, or 


in Different Quadratures or Octants, Which muſt neceſlarily produce Impreſſions up- 


on the Ring, not any ways Conſonant or Agrecable to What are made en 2 


Single, or ſeveral Single and Diſtinct Bodies. | 
FourTn, We are farther. to take N otice, that the 1 e on Baca the "oh and 


bat e the Solid Ring with it, whilſt the Moon Revolves about the Earth, 


and therefore about the ſame Solid Ring, and that the Axis of the Earth and of 
the Ring is carry d always Parallel to it ſelf in it's Annual Circuit; Which likewiſe 


will occaſion: a Material Difference bet wixt this Caſe; and a Body's being only Re- 


| voly'd about rhe Earth and Sus without it's being Carry'd with an Axis Parallel 


to it ſelf about the Sun, but in we Irregular | and Enormous, Motions .about the 
Earth, as the Moon is. | 

| FirTH, Another Inſtance, in which the Solid "$9 and a 8 or 5 Singlo 
Bodies Diſagree is, that the one Adheres to the Earth, whereas the. other Circulates 
in Free and Unteſiſting Spaces Round it; For, if it is the ſame Thing, let one Body 
of the ſeveral be affixt to the Earth, and it will be Subject to the ſame Laws. of it's 
Revolving, as if it performed its Revolution at a certain Diſtance, from it, but the 


whole Solid Ring is ſaid to be Subject to the ſame Laws; therefore the Earth will 
Revolve in the ſame Manner, if one Maſs of Matter, or a large Mountain is plac'd 
under the Æquator, as if a Ring of Elevated Matter, or a Circle of Mountains 


were Continud under it, Which is too Groſs for this Philoſophy to Affirm 
- S1xTH, But farther it is not Evident, nor is it Prov'd, that the Sun at = Im- 


ne: Diſtance, which it has. from the Earth, ſhou'd cauſe by it's Action any Parti- 


cular. Alteration by. it's Impreſſions upon a Matter, which at the moſt, and by the 
higheſt Calculation in this Philoſophy, is only 3 1% Miles Elevated above the Reſt 


of it's Surface; Can there be much Difference in the Action of the Sun, which is 


above 50 Millions of Miles, and others make it 80, Remoy'd: from us, upon Iwo 


Portions of Matter, which are only Diſtant from cach other about 31 Miles? And 


yet ſhall the whole Diameter of the Earth's Orbit about the Sun be conſider'd, as 


a Point in Reſpect of the fixt Stars, and the whole Earth it ſelf in Reſpect of it's 
Diſtance from the Sun? This ſhews, how Conſiderable the preſent. Philoſophy makes 
it's own 4izatie, and how. fondly it Advances them above thoſe, which it Acknow- 


ledges in Nature, and which are yet much more Significant and Important. 
SEVENTH, Granting, notwithſtanding, that the Sun do's obtain a Diſtinguiſhing 

Effect upon Portions 'of Matter, which are at ſo ſhort a Diſtance from cach other, 

it cannot well be Imagin'd, that the Coheſion and firm Union of the Parts of the 


Earth ſhou'd. not hinder any Impreſſions, which cou'd be made by way of Attraction, 
more upon one Part than another; at leaſt it is not likely, that they wou'd owe. 
their Oſcillation, to a ſmall Prominence or Protuberancy, and not be Determin'd from 


an Impreſſion upon the whole Globe; and therefore the Ring ſhou'd rather obey 
the Action of the Sun upon the whole Globe, which is not Pretended to produce 


any Oſcillation, than the Globe obey the Action of the Sun pen the Ring, Which 
is luppos d to do it. 


EIGHTH, Beſides, tho this Philoſophy days, 8 the Globe holds it ſelf lach erentiy 


to all it's Axes, and therefore Conforms it ſelf to the Oſcillations of the Ring, yet 


a Weighty and Ponderous one, as Indifferent as it may be to it's Axes, will not be 
Roll'd any Way, which we Pleaſe, by the Application of a Feather; it is therefore 
to be ſhewn, that the Action of the Sun upon the Ring, in Diſtinction from: the Rell 
of the Globe, is any more to IK: 

NINTH, This is all Argu'd upon the Suppoſi tion of an Attractive Force in the 
Sun he Earth towards it, but, if that Attractive Force ſhou'd prove to bc an 
Expanſi bone, by which the Earth is Repell'd from it, and which we have, Book 2, 
Endeavglur'd to Evince, the Caſe will be alter'd, and this Philoſophy muſt have ſome 
New Contrivancc to make ſuch a Force Square with it's preſent Reaſonings. 

TENTH, But what is ſtill Worſe than all this, is, that the Earth, eter by what 
ſorego s, nor by what follows concerning Pendulums, is proy d to be a Spherocid, 


upon which yet the whole Argument Depends, and the Solution of the Preceſſion 


of the Aquinoctial Points. 
LasSTLYy 
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LASTLY; The ſaid Preceſſion may be Accounted for, by the Sun's Expanſive Force, by 
in which the Earth continually Revolving, and being continually Repell'd by it, 
Moves thro' a Force, which Retards in ſome Meaſure it's Motion, by which it will, 
every Annual Revolution, be carry'd or forc'd, in ſome ſmall Degree, in Autecedentia, 
and conſequently, the Interſections of the Xquator with the Ecliptick will be ſo too. 

F. 25. Ir will be yet ſaid, that it may be ſufficiently Demonſtrated, that the Figure The Different 
of the Earth is that of a Spherocid, from the Different Lengths of Pendulums in OS 1 
Various Climates and Latitudes, into which we ſhall now Particularly Inquire; in order Varus Lari 
to do which, it will be neceſſary for us to Examine and Compare the Two pre- 7 ne BY. 
ceding Tables, the One made from a Calculation upon the Principles of this Philo- 3 Sehe 


ſophy, the Other from Experiments.  poeid. 


AND in the Firſt Place, in the Table of Experiments, §. 18, there are only Thirteen: See $. 15, 188 - 


Latitudes of Places mention'd in all, which; ſhou'd the Lengths of the Pendulums, 
in each of them, have been Agreeable to what was found by Calculation, F. 17, it had 
given us a Preſumption, but not a Demonſtration that the Hypotheſis was True, 
namely, that the Lengths of Iſochronal Pendulums are Reciprocally, as the Semidia- 
meters of the Earth, where they Oſcillate; But when of theſe Thirteen Latitudes, 
there are Two, namely, London and St. Helens, to which there is no Length of the 
Pendulum Aſſign'd, excepting in Groſs, that at St. Helens, the Pendulum is 14 Line 
Shorter than at London, obſery'd by Dr. Halley ; When farther there are Two more, 
Paraiba and Lisbon, to which alſo there is no Length of the Pendulum Aſſign'd, ex- 
cepting in Groſs, that at the firſt Place it is 3+ Lines, and at the Laſt 22 Lines 
Shorter than at Paris, according to FR Obſervations of Coupler, which are Condemn d 
and Corrected by Sir J. Newton to 25, and 14 Lines; when likewiſe there are Three 
others, that is, Capenne, Martinico, and Paris, to which Different Lengths of the Pen- 
dulum are Aſſignd by Different Obſervers, namely, by Richer and Des Hayes at Capenne, 
which Obſervations yet Sir 1/aac Newton Condemns and Corrects, by Varin or Des 
Hayes and Feuellè at Martinico, and by Richer and Varin or Des Hayes at Paris; when 
moreover there are only Two Obſervers, Yarim and Des Hayes, who Agree in the 
Lengths of the Pendulums, and in only Three Latitudes, which are near to each 
other, and do not differ a Single Degree, namely, Guadalonpe, Coreè, and Martinico; 
and when laſtly there are Four Latitudes, . Portobel, Granada, St. Chriſtopher's, and St. 
Dominick, where there is only one Obſerver of the Lengths. of the Pendulum, to wit, 
Feuelle or Des Hayes; If we conſider the ſmall Number of Latitudes obſervd, the 
Paucity of Obſervers, the Variety and Diſſonance in their Obſervations, it will be 
hard for us to Imagine, how any Theory or Hypotheſis can be juſtity'd from hence, 
and eſpecially how the Diameters of the Earth ſhou'd be aſcertain'd from ſuch Ob- 
ſervations of the Lengths of the Pendulums in Different Latitudes; ſince, at the moſt, 


there are only Six Latitudes of the whole Number, the Lengths of whoſe Pendu- 


lums are Unconteſted, Portobel Obſerv'd by Fenelle Granada, by Des Hayes; Guadaloupe, 


by Varin and Des Hayes; Goree, by the ſame ; St. Chriftopher s and St. Dominick, by Des 


Hayes; and of theſe Six, Four of them have only one Obſerver, which, if others 
were to try the ſame Experiments apart, it may be Reaſonably ah wou'd Diſ- 
agree as much as the Former. 

BkslokEs which, let us ſuppoſe thei . True and Exact, even thoſe, 7 
which Diſagree, the Lengths of the Pendulums Gradually Increaſe, as they arc carry d 
from the AÆquator to the Poles, in the Table form'd from Calculation; whereas in 
the Succeeding one, made from Experiments, the Length of the Pendulum, at Cayenne, ; 
according to Richer, Des Hayes, and Sir V. Newton, which is only 4%. 55 Latitude, is 
Greater than, according to Fewelle, at Portobel, which is 90. 3 3' Latitude, and Equal, 
according to Des Hayes, to the Length of it at Granada, which is 129. 6 Latitude, 
but Greater according to Richer and Sir I/. Newton, alſo Equal, according to Varin 
and Des Hayes, to the Length of it at Guadaloupe, which is 149 Latitude, but Greater 
according to Richer and 8 V. Newton, a again almoſt Equal, according to Varin and 


Des Hayes, to the Length of it at Goree, which is 14? . 40 Latitude, but Greater accord- 
ing to Richer and Sir If. Newton, Farther, exactly Equal, according to Varin and Des 
Hayes, to the Length of it at Martinico, Which is 14% 44 Latitude, but Greater according 


to Richer, Sir V. Newton, and Feuelle; And yet on the Contrary, if theſe Experiments any 


Way Correſponded with the aboveſaid Calculations, the Length oF the Pendulum at 
| ; X I Cayenne 
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Cayenne: ougtit to be Leſs than at Poyrobel, Granada, Guadaloupe, 


ing the Deſcent of Bodies, Bock I. 


7; Goree, and Martinice, 


tho they unanimouſly Agree to make it Equal or Greater: Thus likewiſe the Length 
of the Pendulum ſhou'd be Leſs at Granada than Guadaloupe, and at Cuadaloupe than 


 Martinico, albeit Varin and Des Hayes make them Equal; Nay, which is ſtill more 


Extraordinary, Richer, and Sir /. Newtory's Correction upon him, makes the Length 


of the Pendulum Greater at Cayenne, which is only 4. 55 Latitude, than at St. 


Chriſtopher 8 Which WI x 9 Latitude, or ar St. Dominicſ, which is 19%. 48 Lati- 
"TURE." | 


Moreover, According to the Table of Calculations, the Gredeeft Difference bc- 


uh twixt the Length of the Pendulum at the Fquator, and at the Poles, namely, be- 


twixt 3. 7,468, and 3.9,387 Feet and Lines, is 1919 Line, that is, not quite 2 


Lines, but as thoſe Calculations were made upon the Suppoſition of the Earth's be- 


ing uniformly Denſe, if it's Matter is Pznſer nearer: the Center than at the Sur 
face, the Difference of the. Pendulums will be ſomething Greater, and therefore, in 
the preſent Caſe, let that Difference be a little more than 2 Lines. 0 

Bur Conuplet at Paraiba, which is 60, 3 80 Latitude, obſery 'd the Length of the Pen- 
dulum to be 3+ Lines leſs than at Paris, which is 48%. 4 Latitude, and which 1 | 
Newton, upon a Correction of this Groſs Obſervation, as he Eſteems it, makes 2£ 
Lines lels, Either of which will be a Confeſſion, that the Difference of the Lengths 
of the Pendulums is Greater, or about as Great, at the Diſtance of 420. , as of 90% 
which is Impoſſible; Eſpecially, when according to the Table of Calculations, the 
Difference betwixt the Lengths of the Pendulums at 5 Latitude and 48, which 
comes the neareſt to the preſent Cafe, namely, the Difference betwixt 3 . 7,482 Feet 
and Lines, and 3. 8,528, is only 1,046, that is, ſomething more than a Line, and 
not 14 of a Line, allowing for a Greater Difference upon Account of the Earth's 


being Denſer at the Center than at the Surface. 
Ar Lisbon, which is 40* Latitude, the ſame Coupler found the Eength of the Pen- 


dulum 24 Lines leſs than at Paris, which is 48* 45 Latitude, and according to Sir If. 


Newton's Correction it is 14, but the Difference betwixt 40 and 48 45 . 
So that here is a Difference of the Lengths: of the Pendulums, within = S of a Line, 
almoſt Equal to what belongs to a Difference of 90 Latitude, which is Impoſſible ; 
Eſpecially, when we farther confider, that the Difference of the Length of the Pendu- 
lum, which belongs to 40“ Latitude, which is 3. 8,261 Feet and Lines, and of that, 


Which belongs to 48* LEO which is 3. $8,528 Feet and Lines, is no more than 


0,267, or not much above = of a Line in the Table of Calculations. 
Dr. Halley obſerv'd at St. Helen s, which is 15 Latitude, that the Length of the 


Pendulum was 1+ Line leſs than at London, which is 51 * 30 Latitude, ſo that, ac- 


cording to this Experiment, the Difference of only 36. zo Latitude will require 
almoſt as Great a Difference in the Lengths of the Pendulums; as the Difference of 
90 Latitude, which is again Impoſſible; Eſpecially, when we farther conſider, that 
the Difference of the Length of the Pendulum, which is over againſt 1 5 * Latitude in 
the Table of Calculations, and of that, which ſtands oppoſite to 50 Latitude in the 
ſame Table, Namely, of 3.7,596 and 3. 8,594 Feet and Lines, is no more than 
» 998 of a Line, that is, not one entire Line. 

ACCORDING to Des , the Length of the Pendulum at Guaanloupe and Martinico, 

byes are 14* and r4* 44 Eatirnde; is + a Line leſs than at St. Pominich, which is 

48 Latitude, which is the Das of + a Eine for a Difference of a little 
8 than 5 Latitude, and yet there is but about 2 Lines Difference for a Dit- 
ference of 90 Latitude; and in the Table of Calculations, the Length of the Pen- 
dulum at 15* is 3. 7,596, and at 20%3 . 7,692, from whence the Difference of the 
Lengths, for a Difference of 5, will be only , 096 of a Line, which will fall very 
much ſhort of, 500== of a Line, and cannot be repair d by ſuppoſing the Earth 
Denſer at the Center. 

AGAIN, according to Richer, the Length of the Pendulum at  Cnyenne, which is 
4* . 55 Latitude, is 14 Line leſs than at Paris, which is 48 45 Latitude, but ac- 
cording to Des Hayes 2447 and by the Table of Calculations the Length of the 
Pendulum at 5 Latitude is 3. 7,482, and at 48 Latitude 3. 8,5 528, from hence 
the Difference will be 1,046, which is much Leſs than either 12 + = 1,250, according 


to Richer, or than 2 according to Des Hayes ; and neither of em bear any Propot- . 
| tion 


Chap. VII. and the Oſcillation of Pondalums. 163 
tion to the Difference of the Pendiilum's Lerigths for the Difference of 90 Latitude; 

ſince the Difference, in the Preſent Caſe, is 43 500 Latitude, to which Des Hayes ö 
aſſigns a Difference of the Length of the Pendulum almoſt Equal to that, Whick 
belongs to a Difference of 90*, Richer is ſomething too High, and both Diſagree 

very much with what the Calculation makes it. 
Ax by the fame Method of Examining we ſhall find, that the few Remaining 
Experiments bear no Analogy, in the Differences of the Lengths of the Pendulums 

at any Intermediate Latitudes, with that ſuppos d Difference, which is betwixt them 

under the Æquator and Poles; nor yet, that they in any Meaſure Correſpond with the 
Differences of the Lengths, aſcertain'd in the Table of Calculations ; which cannot but 

be a full Confutation of the preſent Theory of Pendulums, and the Computed 

Lengths of them, in Various Latitudes, deriy d from it. 


F. 26. Bor to ſtrike at the Foundation of all this Reaſoning we farther affirm; From whents 
that the Shortneſs of Synchronal Pendulums at the AÆquator, and the Increaſe of 3 wy 
their Lengths towards the Poles, do's not ariſe from the Elevation of the Earth in Perdulums in 
the one Place, and the Depreſſion of it towards the others, but from the Various One Ne. 
Temperature of the Air and Climate, and particularly with Relation to the Heat mares, as wel! 
and Cold Experienc'd in them, which from Different Cauſes may be Different in the mo 5 a | 
the ſame Climates or Regions, and nearly the ſame in Different ones; ſince wen 5 
do not find all Countries Equally Hot or Cold, which are in the ſame Latitude, 
nor Differently Hot or Cold, which are in Different ones; And from hence there may 
be ſome Account given of the Variety and Diſagreement of Obſervations in the fame 
Latitudes, as alſo of the Length of the Pendulum not being Increasd or Diminiſh'd 
in Proportion to it's Removal from the Æquator or Approach to it. 
Thus at Cayenne, the Reaſon, why the Length of the Pendulum was leſs accord- 
ing to Des Hajzess Obſervations, by ſomething more than + a Line, than according 
to  Richer's Obſervations, might probably be, that the Experiments of the Former 
were made in an Hotter or Dryer Seaſon or Air, and thoſe of the Latter in a Colder 
or Moiſter; for it is known, that berwixt the Tropicks their Rain is their Winter. 
Tu Length of the Pendulum at Paraiba, according to Couplet, was 34 Lines leſs 
than at Paris, becauſe the Teuber urs of the Air is much Hotter in the one Place 
than the other. | 
Feuellè obſervd the Length of the pendulum to be leſs at Portobel, which is 99.330 
Latitude, than Richer or Der Hayes did at Cayenne, which is only 4. 5 5 Latitude, 
becauſe the Heats were Greater, it is likely, at Portobel than at Cayenne, when thoſe 
Obſervations were made, or the Weather and Seaſon Dryer at the firſt Place, and 
Moiſter at the Laſt. 
IN like Manner, the Length of the Pendulum, according to Varin and Des Hayes; 
was much the fame at Granada, Guadnloupe, Goree, and Martinico; whole Latitudes 
are 1 6 14* o, 14% 40, 14 44, becauſe we may juſtly Imagine, the Heats of 
thoſe Places are nearly the ſame, or the Scaſons of the Vear, in which the Obſerva- 
tions were made, were ſo far Different, as to Compenſate for the Difference of the 
Climates, and Render the Temperature of the Air very much Equal; and Feuellès 
Pendulum at Martinico was Shorter than Varin's and Des Moyes s, becauſe he obſery'd 
in an Hotter or Dryer Seaſon. 
Dr. Halley's Pendulum at St. Helen's was Shorter than at London, becauſe the Heats 


were more Extraordinary at 15 Latitude than at 51 30. 

Des Hayes's was Shorter at St. Chriſtopher's than at St. Dommick's, Couplet's at Lisbon, 
and Des Hayes's at Cayenne, than at Parzs, for the ſame Reaſon. 

AND laſtly, Varius and Des Hayes s was Shorter at Paris than Richer's by ey of a 
Line, becauſe” the Firſt obſeryd in an Hotter or Dryer Seaſon, and the Laſt in a 
Colder and Moiſter. 

Inis Account therefore depends upon the Suppoſition, that the Lengrhs of the 
Pendulum are to be Diminiſh'd in an Hotter or Dryer Climate and Temperature of 
the Air, and to be Increasd in a Colder or Moiſter, But it is Matter of Fact and 
Experiment, and ſo acknowledg d by this Philoſophy, that Pendulums move Slower 
in the ſame Climate, in Summer than in Winter, in an Hotter than a Colder Crafes 


or Temperature of the Air; and, as Dryneſs ariſes from Heat and Moiſture oo 
X 2 Col 
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164 C0yncerning the Deſcent of Bodies, | Book I. 


Cold, there is the ſame Reaſon to affirm, that in ſome Degree, a Pendulum moves 
Slower in a Dry, if ſomething Hot, than in a Moiſt Seaſon, if Cold, and we have 
Endeavourd from the Expanſive and Contractive Forces to give a: Solution of this 
Phenomenon ; For it is Plain, that an Expanſive Force makes a Pendulous 
Body Lighter, and to Deſcend Slower, and a Contractive Heavier, and to Deſcend 
Quicker; It is therefore Manifeſt, that if a Pendulum moves Slower in an Hotter 
or Dryer Craſis or Temperature of the Air than in a Colder or Moiſter, to make it 
Oſcillate in the ſame Time, that is, in the Second of a Minute for Inſtance, the 
Pendulum muſt be ſhorten'd in the firſt Caſe, and lengthen'd in the Laſt; becauſe, 
if the Force of the Pendulous Body is Diminiſh'd, ſo that it moves Slower, it. nwſt 
be carry d Nearer to the Center of Suſpenſion, that it may Deſcribe a Similar 
Arc of a leſs Circle in it's Oſcillation in the ſame Time, that a Greater Force 
Deſcribes a Similar one of a Larger; and on the Contrary, if the Force of 
the Pendulons Body is Increas d, ſo that it moves Faſter, it muſt be carry'd to a far- 
ther Diſtance from the Center of Suſpenſion, that it may Deſcribe a Similar Arc 
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a Leſs. 


B xEsiDES which, ſince the Oſcillations of a Pendulum, which we have before ſhewn, 
Proceed from the Conteſt, which there is betwixt the Expanſive Force of the Pen- 
dulous Body and the Contractive Force of the Center of Suſpenſion; As the Expan- 
ſive Force of the Pendulous Body, that is, in the Preſent Caſe, it's Gravitating, is 
Diminiſh'd by the Expanſive of Heat, it muſt approach Nearer to the Contractive 
Force of the Center of Suſpenſion or Rotation, and as the ſame Expanſive Force 
of the Pendulous Body, that is, it's Gravitating, is Increas'd, it muſt Retire farther 
from the Contractive Force of the Center of Suſpenſion, to Produce the ſame Effect, 
that is, to Meaſure the ſame Time; becauſe the Nearer any Force is to a Contrary, 
the more it Partakes of and Communicates with that Force, and is Govern'd by it, 
and the farther it is from it, it is the leſs Affected with it, whilſt both Exert their 
Effects in the ſame Time; Thus in the Common Deſcription of a Circle, the Ex- 


panſive Force is Slower, the Nearer it is to the Center, which is Quieſcent, and 


Circles, whoſe Times of Deſcription are notwithſtanding the ſame. 
The Objeftions 


ceding Expla- 
nation An- 


Rod of the Pendulum, which in Froſty-Weather was one Foot Long, being heated 
See F. 18. De la Hire, the Iron-Rod, which in the like Froſty-Weather was Six Feet Long, 


Sun do's make Metals exceeding Warm, which are Exposd to it, but that the Rod 
of a Pendulum in a Clock is never Exposd to the Heat of the Summer's Sun, and 
never has an Heat Equal to that of the External Parts of an Human Body, becauſe, the 
Pendulum will always be perceiv'd Cold to them; and therefore the Rod of a Pendu- 
lum, which is Three Feet Long, will be ſomething Longer in Summer-Time than in 
Winter, by an Exceſs of little more than æ of a Line, and conſequently can be ſhorten'd 
no more, which cannot poſſibly give an Account, why the Pendulum ſhoud be 
ſhorten'd at the Æquator, 2 Lines or more; from whence it is Infer'd, that the whole 
Difference of the Length of Pendulums, which in Various Climates are Iſochronal, 
cannot be aſcribd to the Different Heat of thoſe Climates, nor yet to the Errors 
of the Obſervers, which are Small and Inconſiderable; and in this they all Agree, 
that the Iſochronal Pendulums are Shorter under the Æquator, than at the Royal 
Oblervatory at Paris, by a Difference of about 2 Lincs. | 


Increas d about + of a Line by Heat, and therefore can be ſhorten'd no more upon 
that Account, is no Argument, that it may not be ftill ſhorten'd upon the Account 
of it's Slowneſs, and that ſuch Slowneſs is not owing to Heat; Since the Expanſive 
Force of Heat Diminiſhes the Contractive, or the Weight, of the Pendulum, and 
What is Lighter Deſcends Slower; The Obſervations therefore of Picart and De [a 
Hire do not Overthrow what we have faid, but Confirm it, and Evince, that the 


oth 


Pendulum is to be ſhorten d, by Reaſon of Heat's Swelling and Inczeafing the mn" : 


of a larger Circle in the ſame Time, that a Leſſer Force Deſcribes a Similar Arc of 


Quicker the more it is Removd from it, in Order to produce Two Concentrical 


e F. 27. Bur it is objected to this Explanation of the Lengthening and Shortening 
«gain be of Pendulums from Heat and Cold, that, from the Obſervations of Picart, the Iron- 


ſwer d. at the Fire, was only one Foot and £ of a Line, and that, from the Obſervations of 


in the Summer-Heats was only Six Feet and of a Line, that indeed the Summer's 


IN Anſwer to which we fay, that, becauſe the Length of the Pendulum is only 


q 


8 
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of it by it's een and we add; that it is likewife to be Morte, becauſe Heat 
it's Expanſive Increaſes the Slowneſs of it. 
Is allo acknowledg'd, that Metals do admit of a Great Degree of Heat or w armth 
from the Rays of the Sun in Summer, and tho the Pendulum is not Expos'd to the 
open Violence of it, it partakes of the Effects, which are Communicated to the 
whole Air, by which it becomes of a Sultry Temper and Difpoſition, even in Places, 
which are not Obnoxious to the Impreſſions of the Direct Rays from the Solar Sub- 
ſtance; and albeit the Heat of the Pendulum may not Exceed the Heat of the Ex- 
ternal Parts of an Human Body, yet conſidering, that the Heat of thoſe External Parts 
is mightly Increasd in Summer, in Reſpect of what they have in Winter, the Heat 
of the Pendulum will receive a Proportionable Augmentation, compar'd with what 
it has in Froſty Weather, and ſuch a one as may be ſufficient to produce it's ap- 
parent Slowneſs. 
As to the Errors of Obſervers, we 40 not Charge any upon them, but have th 
deavourd to ſhew, that the Variety of Obſervations, even in the ſame Region and 
Climate, may be juſtly Accounted for in the Way we have Propos'd ; On the Con- 
trary, Couplet is made to be a Groſs Obſerver, and other Obſervations are Eſtecm'd 
Erroneous by this Philoſophy, becauſe they do not ſo exactly Square and Agree with 
it's Suppoſitions, and the Calculations upon them; which is à very unfair Method of 


Judging and Determining concerning the Truth of Experiments, and is really Endea- 


vouring to make Nature ſubmit to our Speculations and Fancies, whereas our Rea- 
ſonings and Imaginations about it ought to be Accommodate and Conformable to 
Nature ; but this is not the only Inſtance of this Way of Proceeding in the Preſent 
Philoſophy, I have ſhewn in my Principles of” Natural Philoſophy, that it takes the ſame 
Courſe in Accounting for the Propagation of Sounds, and that it has done the like 
in Aſtronomy I have alſo Evinc'd, which was the chief Reaſon, or elſe I am Miſ- 
inform'd, of the Complaints of Mr. Flamſtecd, and his Burning the Copies of his 
Aſtronomical Obſervations, which were Printed under other Men's Directions, be- 
cauſe they had Alter'd and Mangled them, and made them Different from what he 
obſervd, on Purpoſe to Confirm the N e Notions Introduc'd in the Phyſical Aſtro- 
nomy. 

For in the Preſent Caſe, 0 ſhou'd one Obſerver be Prefer'd to Another, why 
ſhou'd Couplet be a Groſs one, and Yarm and Des Hayes more Accurate? Is there any 
Thing alledg'd in the Genius of the Men, or in the Pendulums which they us'd, 
| which ſhou'd make the one more to be Depended upon, than the other? Compler's 
Obſervation is Corrected ; but how? Namely, by ſuppoſing the Principles of this 
Philoſophy True, upon which it Calculates, whereas thoſe Principles ought to be proy'd 
True by thoſe Experiments it Preſumes to Correct; Either we muſt fix the Certainty 


of Experiments, or elſe entirely Diſcard them, and if thoſe Experiments ſeem to 


Claſh and Interfere with each other, we muſt find out Principles, which will Anſwer 


thoſe ſeeming Contradictions, or Reject the Whole as a Fallacious Buſineſs; but to 


take ſome Experiments, which Agree with our Hypotheſes, and to Slight and Diſ- 
regard, or Tamper with others, which do not, is a Cunning and Artificial Procedure, 
but not an Honeſt and a True one, and is more ſuitable to the Character of a 
Sophiſter and Jugler in Reaſon, than of a Philoſopher. 

As to the Agreement of Obſervers in this, that Iſochronal Pendulums are Shorter 
under the Aquator than at the Royal Obſervatory at Paris, there is an Evident 
Reaſon for it, if Heat and Cold are the Grand and Principal Regulators oc them, 
as we have hitherto Endeavour'd to Shew and to Demonſtrate. 


. Shall Conclude this Doctrine of e with Obſerving, that in my Concluſion abo 


Principles of Natural Philoſophy, which, upon the Publiſhing of them, I immediately 2 
lent to Sir /. Newton, Chapt. 5. H. 16, I had Affirm'd, that the Reaſon, why Pendu- 
lums did not Oſcillate Equably in Different Climates, was the Difference of the 
Medium, in which the Oſcillations were made, what that Difference of the Medium 
Was, I had no occaſion then to Conſider; I added, Referring to Sir aac Newton's 
Princip, Prop. 20. Lib. 3. and Dr. Gregory's Aſtronom. Prop. 52. Lib. 3. That we 
cou'd not Reaſonably Attribute this Inequality of the Motion of the Pendulum to 
an Alteration in the Figure or the Earth in Various Parts of it, however Ingenious 

| {ome 
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Principles, this Point was Labour'd with much more Accuracy than in the For- 

mer, but whether he has Prov'd what I there Deny d, I now leave Others to Judge, 

and whether I had not ſome Grounds to Affirm, that it was an ingenious Calcu- 
lation only. _ 

Dr. Keill's As to the Doctrine of Projectiles, Which 8 in = Philoſophy, and that the 

e Line Deſcrib'd by them is a Parabolick Curve, we have already taken Notice of it 

Theorem 47, in our Principles of Natural Philoſophy, and ſhewn, that it entirely Depends upon the 

gn = ;oles Suppoſition of Matter's being Similar and Homogeneous, and that it is Acted by uni- 

of Philo form Impulſes of She neither of which Hypotheſes We Can or are Willing to 


Chap. 5. §. 6. Allow. 

5 7 3 „ ALL that we ſhall 3 ſay is, that Bodies, when Projected, perform Various and 

Frojetiles, Different Figures, according to the Greater or Leſs Reſiſtance of the Medium, and 
the ſeyeral Degrees of the Expanſive and Contractive Forces, with which they are 
Endu'd, as alſo according to the Proportion of the Expanſive Force, which is Com- 
municated to them from the Projection, and of the Contractive Force of Grayita- 
tion, by which they are Impell'd to the Earth; and Caſes, diſtinctly put in Reſpect 
to each of theſe Forces, wou'd ſupply us with many New Theorems unknown to 
the Preſent Doctrine, which only conſiders one Caſe, namely, here the Matter is 
the ſame, and a-like, and where the Force of Gravitation is ſo too, and Acts 
by Continual and Invariable Percuſſions upon it, by which it is Accelerated to- 


wards the Earth's Center, 
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PRINCIPLES of the PHILOSOPHY | 


Dr FRY 
ExPANSIVE and CoNTRACTIVE FORCES 
Concerning the PHYSICAL ASTRONOMY. 
CHAP L 
Concerning the Laus of Nature and Motion. | 
E have in ſome Chapters of our Former Book Examin'd into the noir 7 


Principles, by which the Mechanical Powers have hitherto been Motion con- 
Accounted for; We might now Proceed to the New Hypotheſis /4er'd. 
rais d to Explain them, but ſince That is deriv'd from a Law o 5 
Motion, concerning the Compoſition of Forces, aſſerted in the Preſent Philoſophy, it Mathem. 
will be Neceſſary for us to defer the Conſideration of it, till we come to Enquire into p Te 
the Law it ſelf, and the Foundations and Reaſons, on which it is Eftabliſh'd ; In Order 88 5 
to which we ſhall conſider the Laws of Nature in the Method they are Propos d to 
us, and which, together with the Opinions concerning Matter and Motion, which it 
Eſpouſes, and were before Conſider d, are the Baſis of all the ſucceeding Philo- 
ſophy. : 25 . | . | 8 | _ Firſt Law of 

F. 2. Taz Firſt Law of Nature or Motion affirm'd is, that every Body perſiſts in Nature or Hs. 
it's State of Motion or Reſt Uniformly in Directum, unleſs fo far as it is oblig'd to 51. e wn 
change that State by ſome Force or other Impreſs'd upon it; Thus, it is ſaid, Pro- Phyſco. Math. 
jectiles continue in their Motion, unleſs ſo far as they are Retarded by the Reſiſtance * 5. 
of the Air, or Thrown to the Ground by the Force of Gravitation; A Globe or pr. Keile 
Cylinder, which Revolves upon it's own Axis, continues to Moye, till it is made to Intr. ad Phy: 
Ceaſe, by ſome External Renitency to it; And the Large and Immenſe Bodies of the yg * 
Planets and Comets preſerve their Progreſſive and Circular Motions to an unlimited Sir 17, New:, 
Time, becauſe their Spaces have little or a very Inſenſible Reſiſtance in them. 8 

F.3. We ſhall not conſider the Reaſon, at preſent, of a Stone Falling to te 
Ground, or a Body Revolving upon it's Axis, or the Planets and Comets Preſerving 2% 2 
their ſtated Periods, or whether Comets are Mov'd at all in a Circuit, or not; what per 4 Fonts ; 
we ſhall obſerye is, that for a Proof of the Law of Nature, it is ſuppos'd, that No- % #7 Law 
thing hinders a Projectile from Moving on for ever, excepting the Air, and it's own 3 oo 
Proper Gravitation; That Nothing reduces a Body Revolv'd round it's Axis to a 
Quieſcence, excepting the Air, &s; That Nothing obſtructs the Circumgyration of 

| | | Y the 
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the Planets, unleſs an Infinitely ſmall Reſiſting Medium, and therefore they may 
move on to Innumerable Ages; And laſtly, That Planets and Comets are carry d 
Round in a Circular and Progreſſive Motion, that is, in a Motion which is Com- 
pounded of a Direct, and a Centripetal; All which are Problems in Philoſophy, 
which require an Accurate, and Juſt Solution, and therefore are Improperly brought 
to juſtify the Firſt Law of Nature, before it is more certain than from an Hypotheſis 
only, that Motion is Stopt or Continued from theſe Cauſes; Since, for all that is 
yet Provd, Bodies may Ceaſe to Move after they are put into Motion by their 
own Innate and Contractive Forces, according to what has been before Explain'd, 
and others may continue to Move longer than in Proportion to the Force Impretsd 
| by their own Proper Expanſive. | SY 
IVhether ths F. 4. SINCE therefore theſe Inſtances of Fact can ſignify nothing to the Aſcer- 
Law of Nature taining the preſent Law of Nature or Motion, till they are Evidenc'd to procecd 


be Wi! from the Cauſes aflign'd to them, which cannot be done, in Reſpect of the Motion 
from a Tue of Projectiles in particular and of the Planets, excepting upon the Suppolition of 
758 ee this Law of Nature, it is manifeſt there is no Proof of it to be expected from 
them; The next Thing we ſhall conſequently inquire into, is, whether ſuch a Law 
of Nature or Motion can be derivd from a Trae Idea of Matter and Motion, or 
even from that, which this Philoſophy Propoſes. | 
1f there are F. 5. THAT it cannot from a True Conception of Matter, as it rcally Exifts, is 
Innate Expa- Evident, ſince we find ſome Matter to Gravitate, as Lead, and other to Aſcend, as 
ſive and Con- . | PE V : 
jraftive Forces Fire, Whereas this Law ſuppoſes a perfect Inertia in Matter, conſider'd in it felf, with- 
wm bis out any other Force belonging to it; for if Matter, as was juſt now mention'd, has 
4% Ine. an Innate Force of Gravitation and Contraction, or of Aſcenſion and Expanſion, 
tho a Motion is Impreſs'd upon it, it will not be neceſlary, that it ſhou'd Continue 
in that Motion, till ſome External Force puts a Stop to it, ſince it's own Innate 
Force of Gravitation may give a Check, or it's Expanſive, as in Flame, an Addition 
| to 1t. | 
If there s a F. 6. Thx Idea of Matter, which this Philoſophy aſſerts, is, that it is Endu'd with 
: ene e Perfect Inertia, and therefore, if it is in Reſt or in Motion, it muſt continue ſo, 
Leaſi Fore Unleſs we ſuppoſe it can Move it ſelf, when at Reſt; or Stop it ſelf, when in Mo- 
Impreſi d will tion; But if there is an Abſolute Inertia in Matter, ſo that it has no Force or Acti- 


* Any vity of it's own, it will be conſequent, that the Leaſt Impreſsd Force will be capa- 


ing the Great. ble of Moving the Greateſt Body Equally with the moſt Minute; for whilſt Matter 


oY 255 is Nothing elſe but a Maſs of Something, which neither Acts nor Reſiſts, if we take 
24 Greater or a Leſſer Portion of it, it will be the ſame; And for a Parallel Reaſon, 
that 3 Nothings arc Equal to 5 or 100, ſince a Sum or Aggregate of 3 Portions of 
Inaction in Reſpect of Motion, will be all one with 5 or 100. _ ST 

Motion and F. 7. Th Truth is, as we have before oblery'd, Matter without any kind of Force, 
Reft may 3% Whether of Activity or Reſiſtance, that is, when we make it no more than an Extended 


e and Impenctrable Subſtance, is not any thing elſe than an Abſtracted Idea, it is a 


ed Idea, as of Notion of the Mind; and we may as well affirm a Mathematical Surface, or Solid 


Os, eee to perſiſt in it's State of Motion or Reſt, as Matter to do it, whilſt we conſider No- 

thing in Matter but Space, and without any kind of Force belonging to it; and it 

Will be caſy for us to band a Thought about of our own Forming, as we pleaſc, 

tho it will be ſcarcely a Queſtion, whether an Abſtracted Idea, any more than Spacc 
which is one, is capable of any Real Motion at all, becauſe it certainly is not. 

The Vis Iner- F. 8. I the foregoing Sections are True, it will be farther Difficult to account 

tie, a: defin'd for another Property, which is aſſerted concerning the Inertia, that it is an Innate 


Sir If. New. + wg 
de Force, by which Matter is very hardly, and with Reluctance, made to change it's 


ton, ſeems to 


be lie elſe State of Reſt into Motion, or the Contrary, and indeed ſo Difficult, as will require 
nee , a Sagacity capable to Reconcile Contradictions; for Matter, by the foregoing Pro- 
Sir It. Newt. perty of it's Inertia, wilt continue in the Motion or Reſt Impreſs d upon it, becauic 
laat eg z it has no Force of its own, but in this Second Property it will be hard to put dt 
lm 7 out of the State in which it is, becauſe it has a Force of it's own; that theſe Phi- 
loſophers may therefore be conſiſtent with themſelves, we muſt tell them, that thci! 
Notion of Matter is well Adapted to ſolve both, being an Abſtracted one, which 
may, on that Account, be with or without Force, according to the Humour they arc 


in, of making an Inſignificant and Trifling, or a very Weighty and Important mane 
Ot it. F.9. To 


Chap. I. Nature and Motion. | 2 


F. 9. To Conclude, all that can be ſaid for the Inertia of Matter is, That it is %% corrradtive 
Repugnant to our Notions of it, that Lead ſhou'd Move it ſelf, when in Reſt, or 8 75 
that Fire ſhou'd Determine it ſelf to Reſt, when in Motion, but this does not e Expanſive, 
Evince, that Matter may not have ſome kind of Active Principle in it, becauſe it is ede 
ſuppos d to have none in both theſe Caſes, but the Contrary ; for therefore Lead Conrradive, 
will Determine it ſelf to Reſt, when put into Motion, for this Reaſon only, that it "inp of 90 
was Difficult to put it into Motion, and Fire wou'd Determine it ſelf to Motion, Los ao. 
tho an External Force was usd to Quench it, the Firſt from it's Innate Contractive Aion. 

Force, and the Laſt from it's Innate Expanſive. That is, the Contractive Force is 
Reluctant to the Expanſive, and the Expanſive to the Contractive, but this is not an 
Inertia, but Force or Action. 

F. 10. A Second Law of Nature affirm'd is, that all Motion in it elf l is KReailineht, The Second 
or directed from one Point to another in a ſtrait Line, which is ſuppos'd to follow 2 a e 
from the Nature of Motion, ſince it cannot be conceivd without ſome Determi- pair * mY 
nation from the Point, from which it Commences, and according to the Former Mr. Whiſton. 
Law it muſt Perſevere in that Determination, till it is Chang'd by ſome Foreign b LY 4 
Impreſſion; from whence it follows, that where any Body is Movd in a Curve, it Dc. Keill's 
is made to do it from the Direction and Influence of an External Force, and where grp 

ir II. Newt. 
ſuch External Force Ceaſes, it will Relinquiſh the Curve, and Proceed again in a Princip. 
ſtrait Line, which is a Tangent to it, at the Point of the External Force's Ceaſt ng; 
Thus a Stone whirl'd Round in a Sling deſcribes a Circle, whereas, when it is once 
quit of it, it flies off in a Tangent. 
F. 11. TnHar Motion of what kind ſoever muſt de ſome Deculindtion or FO. 4 
is manifeſt, but that a Rectilinear is more Natural to it than a Circular, we ee e 
ſince it is only offer d to be Provd by the preceding Law of Bodies Perſevering in bees 
that Form or Condition of Motion, which is firſt Impreſsd; Since therefore, chat to Bodies, 
Law is either Uncertain or Falſe, 'it will be Impoſſible for us with any Safety to 
depend upon what is Concluded from it; The Motion of Fire Acts in all Kind of 
Directions, as is Evident from the Undulations of the Flame of it; Water Spilt up- 
on the Ground makes a Thouſand Irregular Forms, &. and fo it is in Hard Bodies 
Dropt upon it, which acquire Various Determinations, according to their Different 
Nature and Action. 

F. 12. Bur that which is more Unfortunate to this Philoſophy is, that a Motion 4 Redilives 
from a Perſeverance of it in one and the ſame Direction, in which it firſt begins, is % 
no more Prov'd to be naturally Rectilinear than Circular, if there may be a Circular Circular Ae. 
Determination, as well as a Rectilinear; and that there in Fact is, is Evident from the“. 
very Generation of a Circle, which does not nor can conſiſt of an Infinite Number 
of ſtrait Lines, as is generally Imagin'd, but the firſt Progreſs it makes is in a Curve ; 
ſince Two Points in a Circle, which are Equidiſtant from a Third, muſt neceſſarily 
lie in a Curve, according to Euclid, and if they approach Infinitely near to cach Elem. z- 
other, will make an Infinitely Small Convexity ; But in Deſcribing a Circle there is Prop. 2. 
nothing more to be obſery'd than the Flux of the Point of the moveable Extremity 
of the Radius, as in Deſcribing a Right Line the ſame Point is to be obſerv'd, 
whilſt the whole Radius is carry'd Parallel to it ſelf, which Motions arc Expreſs d 

in the Figure annext; which if Impartially conſider d, we ſhall find 

1 B the Curve AB to be as Natural a Determination, where C is fixt, 
and 4 is mov'd, as the Right Line AB, where 4 and C are both 

Equably Mov'd. Nor, in this Deſcription, is AB in AC] any 

more Retain'd in a Curve, and kept from performing a Strait Line, 


N by a Force in C, than AB in ABCC is preſerv d in a Direct Line, 
| and kept from performing a Curve, by a Force in CC; that is, it is 
B not more Natural, that C ſhou'd be moved at the ſame Time that 


A is, than that C ſhou'd be fixt whilſt 4 is movd, or, which is 
all one, a Faraliclogram 5: is not a more Natural Figure than a 


EY Circle. 
C20 lr is very biin in | Marhematicks! that the Circle, the ThisRedilinear 
| Parabola, Hyperbola, Ellipſis, the Cyclois, and the whole Order ng 


of Curves, are as much deſcribd by Determinations peculiar and diſtinct to them- moſt Natural 


elves, as a Strait Line is, and if we begin in any one of thoſe Determinations, we % 974er 9 


T2 always 44% te 
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172 Concerning the Lans of Book II. 


8 always end with it; why therefore a Rectilinear Determination ſhou'd be more Pro- 
Projedtile Force per to Motion than any other will not be eaſily Comprehended, unleſs by entering 
ought te be into the Delign of Affirming it, which is to Introduce the Neceſſity of a Projectile 
Li ph I and a Gravitating Force in the Elliptick Orbits, which are deſcribd by the Heavenly 
22 of the Bodies according to oo 1 ; ou a 5 ee Force therefore 
_ Redilmear is to be provd to Confirm this Law, whereas this Law is on the Contrary Eſta- 
a, bliſh'd ONE ſuch a Gravitating and Projectile Force. eater 

The Portion of F. 14. BESIDES even according to a Law of Motion, which is afterwards alledg'd 
0 hen . in the Preſent Philoſophy, where it is ſaid the Diagonal Force is Equal to that of 
he a; welt Re the Sides of a Parallelogram, it is not Neceſſary, that a Body, which deſcribes a 
fold into a Curve, ſhou'd be drawn from the Tangent, or it's firſt Rectilinear 
ge e,, Determination, towards the Center of it's Motion; ſince HE the 
Secant, as Diagonal, which is ſuppos'd to be an Infinitely Small and Strait 
e Line, that is, an Infiniteſima of the Circle, may as well be E- 
Tangent. preſsd by GE and H a Secant, as by FE and HF a Tangent. 
1 $. 15. THAT this Projectile or Tangent, and Centripetal Mo- 
and Centriperal tion is therefore a Creature of the Mind, whilſt it is ſuppos'd 
Direction a neceſſary to Form a Curve, is Evident, ſince, as in F.12, A and B 


points of re may as juſtly beImagin'd to Tend to C and C in the ſecond Figure, 


which yet will not be acknowledg'd, as A4 and B to C in the Firſt, which conſe- 
quently is not provd; On the other Hand, H may be as Agreeably preſum'd, when 
the Centripetal Force Ceaſes, to go off in a Secant HG, as in a Tangent HF, ac- 
cording to the Preceding Section. „ 
A Reftilinay F. 16. FARTHER it is confeſsd in the Preſent Philoſophy, according to F. 14, that 
gon # , 4 Rectilinear Motion is Reſolvible into Ten Millions of Determinations, why there- 
as 4 Curvili. fore that ſhou'd be of a Simpler and Plainer Nature than a Motion in a Curve, 
near. and there- Which cannot well be Reſolv'd into More, is unaccountable ; But what is more ſo E 
_ „„ is, That this Law ſuppoſes a Body to Relinquiſh the Curve, and to Move again in i 
a ſtrait Line, when the External Force Ceaſes, which is to make it Perſiſt in a Recti- 4 
linear Motion according to a Force Impreſsd, but not in a Curvilinear, or to give 
it an Inertia in the one Caſe, and to take it away in the other; for the Impreſſion 
is Made, tho' the Force is Diſcontinu'd. | ee 
The Inſlince F. 17. Tat Inſtance in Fact to prove this Law, is that of a Stone or any other 
of — Body mov'd in a Sling, which, when it's Reſtraint is taken off, is ſaid to Proceed 
in a Tangent, which is ſo far from being true in Reality, that I believe no one 
ever Found or Experienc'd a Stone to be Fi 
Slung in a Tangent; For let CBE be the 
Circle, in which the Sling is Revolv'd from 
C to B, E, and L, if the Projectile goes off in a 
Tangent, It muſt do it, if we take the chief 
Points in the Circle, either at C, B, E, or L; 
in the Firſt and Third Caſe, it will be there- 
fore Projected Perpendicular from or to the 
Horizon; and in the Second and Fourth, 
Parallel to it, with contrary Directions; 
whereas in the Second Caſe it is Notorious, 
that it Proceeds in a Curve not below the 
Tangent 4 8, which might be folvd by the 
Gravity of the Projectile, from which it is V2 
Determin'd into a Parabolick Circuit, but above it, and by the Force of the bare 
Projection; and the ſame is very Probable in the other Caſes, in ſome Meaſure and 
| Proportion. e tt! 
Cunatusio F. 18. Ir ſeems to be very plain, that, in this Circular Motion of the Sling, the 
« Motion in Body detain'd in it Recedes from the Center by it's Tenſion of it, but how it 
Dire Line ſhou'd in every Point retire from the Center, in the ſame Direction with the Ra- 
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om the Cen- is . e 5 ; 2 
= noe the dius, and yet depart from it, in a Line Perpendicular to the Radius, is laconceivab's 
/ame as 4 CN unleſs it can be affirm'd, that it's Conatus to a Motion in the Tangent, and its Co- J | 
natus to a M- 5 A | en is the fame- Things an d yet E | | 
been in a Tun. natus to a Motion in a Direct Line from the Center, is the ſame Thing; J 
gent. the Conatus to Motion in à Tangent is term'd the Centritugal Force. . Wr I 
| ; : . 19. 1 


Chap. I. Nature and Motion, 175 
F. 19. Wr cannot but farther ſay, that the Motion of the Sling is to be jude'd The Motion f, 

of by it's own proper Determination, that is, a Circular, which is no more Reſolyi- J, 

ble into any other more Simple ones, as of a Tangent and a Direct Force to the no Reducible | 

Center, than a Rectilinear Force is, which is ſaid, when conſider'd as a Diagonal, 3 

to be Reſolv'd into the Sides of a Parallelogram, of which it is the Diagonal, con- e 

cerning which we ſhall ſay more afterwards; The Curve of a Parabola is not to be 

Meaſur d by any Portion of it's Diameter, it is not Reducible to any Strait Lines, 

nor is the Circle or rather the Perimeter of it; and as the Curves are Inexpreſſible 

by any Right Lines, ſo are the Forces likewiſe, ſince the Cauſes and Effects muſt be 

Proportional; from whence it Enſues, that all Determinations of Curves are in their 

Motion Peculiar to themſelves, and can be no more Expreſsd by Right Lines, than 

Right Lines can be Expreſsd by them. 1 . 


F. 20. Ir is alſo very much to be Queſtion'd, how a Centrifugal Force, as in the The Centrifu- 
Sling, ſhou'd be anſwerable to a Centripetal in the Real Effects of it, and yet the 4% Fete fon 


Sling, as here 


Centrifugal of the Sling is brought to explain the Centripetal of the Planets ; for azp1/4, no pro- 
tho' ſo much as it endeavours to Recede from, ſo much it is Kept to the Center, 5% Exp(ain 
yet the Actual Force is not the ſame, whether it Retires from or Tends to the Cen- nn yi es 
ter, ſince the one is in a Contrary Direction to the other. If therefore a Body in the Planer. | 
midft of it's Motion is ſct looſe from the Reſtraint it lies under from the Sling, 

it will not find it ſelf in the ſame Conditions (ſetting aſide the Tangent or Pro- 

jectile Force) as if it really Tended to the Center, ſeeing: the one in an Abſtracted 
Reaſoning, without conſidering any Foreign or External Action, wou'd make it 

fall below the Tangent, and the other carry it above it; Not to mention the Pecu- 

liar Forces, by which Different Planets tend Differently to their Centers, which can- 

not be Expounded by the Abſtracted one of a Sling. - 

F. 21. LasTLyY, a Rectilincar Motion is ſupposd to be the moſt Natural, becauſe Mt # ſup- 
Matter is preſum'd to be perfectly Paſſive and Obedient to the Impreſſions made! ey + Gang 


| rely Paſſive 
upon it, and the moſt Simple Impreſſion is Imagin'd to be that of a Right Line; i 1 4 


| * f 
but if Matter is not entirely Paſſive, which has been Prov'd, or if a Curve Line is Be, 
as much a Single Determination (as it is Peculiar to it ſelf) as a Right Line is, which $»ppo- 
which has been likewiſe Evidencd, or laſtly, if a Right Line is or may be Com- 8 be 
pounded of ſeveral Determinations, as well as a Curve, which this Philoſophy 9 85 
affirms, it is far from being True or Demonſtrable, that Motion is in it ſelf Recti- 

linear, and conſequently is no more a Law of Nature or Motion, than if we ſhou'd 

aſlert that Motion in it ſelf is always perform'd in a Curve. _ 


F. 22. A Third Law of Nature or Motion is, That all Bodies, which are Revolvd The Third Law 
upon a Center of Motion, endeavour to Recede from that Center, and the Quicker 1 
the Circumvolution is, the More they ſtrive to Retire from it; for ſince Bodies in plain d. i 
themſelves affect a Rectilincar Motion, they wou'd proceed in a Tangent of the Me: SLORY 
Curve, which they Deſcribe, if they were not drawn from thence by the Centripetal Praed. pg 
Force, which Attracts them; which therefore is Contrary and Equal to the Projectile, Art. 3. 
or the Force Expreſsd by the Tangent; And conſequently, if the Gyration or R- 
volution in the Curve is Swifter, that is, if the Central Force, by which it is Re- 
taind in the Curve, is ſo, the Projectile Force or that, which is Expreſsd by the 
Tangent and Repreſents the Centrifugal, muſt be Swifter likewiſe, ſeeing it is exactly 

Equal to the Former. > 


4 


F. 23. As to what concerns Bodies in themſelves Proceeding in a Strait Line, we Curve are H 
have in an Abſtracted Reaſoning conſiderd, what Arguments there are to Evince it, And u be 


and the Inftance of the Sling made uſe of to Explain it; and from the Whole we 2 by 5 
coud not find any juſt Conviction of the Law of Nature, which was propos d upon Cui, 
that Principle, and upon the ſame Account alſo, this Third Law is Precarious and 2% e, 
Uncertain; we ſhall omir all that has been ſaid before, and at preſent Examine, what N ; 
is farther Advanc'd in this Law, more than that, which has been already Confuted ; 

for tho' Abſtracted Determinations, ſuch as a Curve Line might be Reſolvd into 

by the Mind, were before only modeſtly Introduc'd, we are now plainly told, that 

they are Actual Forces, which Deſcribe theſe Curves, without any other Proof or 
Demonſtration of it, excepting that of Pronouncing it. | | 


F. 24. SINCE 
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The Centrifu. 


gal and Cen- 
tripetal Forces 


Concerning the Laws of Book II. 


F. 24. SiNck therefore the Motion in a Curve is Actually ſaid to conſiſt in a 


Se and a Centrifugal Force, which are Equal, the one of which is Expreſs'd 


areaſſum i and by a Direction to the Center, and the other by that of the Tangent to the Curve, 


not prov'de 


7 


The Projectile 
or Ceniriſugal 
Force not more 
Natural than 
that of Gravi. 
tations 


The Sling no. 
Proof” of a Bo- 


ay”s being kept 


in it Orbit 

by a Centri- 

petal Force m 
rhe Senſe of 
this Philoſophy, 
but by a Cen- 
trifugal or Ex. 
panſrve, 


The Centrifu- 
gal Force cans 
not be the 
{ame as the 
Centripetal. 


IF the Centri- 
4 and Cen. 
iripetal Forces 
are Equal no 
Alotien in A 
Curve will 
Luſus. 


we muſt Inquire by what Methods this Law is Prov'd ; It is not by conſidering the 


Curve in an Abſtracted Senſe, as a Mathematical Figure, : by what has been before 


alledg'd; If it is by Real Forces in Nature, thoſe ought to be firſt Prov'd, before they 
1555 Aſſum' d, or otherwiſe we cannot but think they are ſuch, which the Philoſopher 

is pleasd Arbitrarily to Contrive and make Uſe of, as ſhall beſt Serve his own Pur- 
poles ; For the Attraction to the Center in Bodies, which Revolve in a Curve, is 
far from being Prov'd by this Law, becauſe this Law, and thoſe, on which this De- 
pends, are Introduc d to Prove an Attraction, or a Force, which draws the Body from 
a Tangent into a Curve, that is, towards the Center; and on the other Hand, a 
Real Projectile or a Rectilinear Force is Equally Unprov'd, becauſe it is Aſſum'd to 
ſhew, how Curves are deſcrib d by a Gravitating ng: Which is not as yer De- 
monſtrated. * 

F. 25. IN Reſpekt of] theſe Projectile and Grabivitiing Forces, it will ald be juſtly 
Inquic'd; why the Projectile Force, in the Tangent, ſhoud be the Natural one, and 
the Centripetal, in the Curve, ſhou d be the Impreſs d; for altho' a Rectilinear Mo- 
tion were obſcry'd by Bodies left to themſelves after they are once depriv'd of their 
Reſt, it is yet plain, that they muſt be put into Motion by an External Inpulſe, 


and conſequently, the Effect which Reſults from it, according to the Direction of 


the Tangent, is as much owing to a Foreign Cauſe, as their being Drawn from that 
Determination into a Circular or Elliptical, the only Difference being, that the 
Effect from Impulſe is continued, when the Cauſe Ceaſes, but that from Attraction 
is Conſtant, as well as the Cauſe which produces it, which can make no Alteration, 
as to the Forces being Equally Unnatural, and Extrancous to the Bodies which are 
Mov'd by them; If therefore both the Projectile and Centripetal Force is Impreſsd 
upon Bodies movd in a Curve, it is well if it is not a Contrivance in the Philo- 
ſopher, rather than of Nature, to Project firſt and then Attract the Bodies, whoſe 
Revolutions are endeavour'd to be Explain'd ; eſpecially, ſince they are both Occult 
ualities, and no Account is given of them, how they come to Reſide in the Bodies, 
which they Agitate, and by which they are ſuppos d to be Retain d and Continu d | 
in their Orbits. 1 5 
F. 26. We muſt likewiſe add, that the only Inſtance af a Body's being kept in 
it's Orbit by a Centripetal Force is that of a Sling, which Really is a Centrifugal, 
and, as we in part before obſerv'd, cannot be Compounded of a Tangent or Pro- 
jectile Force, and a Centripetal, ſince the Projectile is ſaid to be Natural to a 
Body once put into Motion, and conſequently that Force, namely the Centri- 
petal, which draws the Body from a Tangent into a Curve, and therefore is Su- 
perior to the Projectile, ſhoud be ſenſible to the Hand, which Revolves the 
Sling, whereas it perceives no ſuch Force, but the Contrary, that is, a Conatus of 


* the Body to Recede from the Center; This is alſo confirm'd by the Revolution of a 


Globe round it's own Axis, Which, if in the Interim of it's Motion any Liquid is 
pour'd upon it, will not throw it off in Tangents, but diſperſes it eyery Way, and, 
inſtead of caſting it in Horizontal Lines, makes ſome parts of it Aſcend into the 
Air it ſelf, Which is an Evident Argument, that the Circular Motion of a Body is 
neither Centripetal, whilſt it has an "Oppoſite Direction, nor Projects in a Tangent, 
whilſt it Repells what comes in its Way in a Perpendicular N as well as an 


Horizontal, and in all other Intermediate ones. 
F. 27. Ir it is faid, that the Force of Retiring from the 3 is the ſame, as 


that of Tending to it, upon the Account of Action and Re- action being Equal, what- 


ever that Law is, which we ſhall afterwards Conſider, no Law in the W orld or in 


Nature can make TWO oppoli te Directions of Motion from a Point and to a Point 


to be the ſame. 

"NS; THERE is another Thing attirm'd in this Law of Nature or Motion, which 
is, that the Centripetal or Arcractive Force to the Center is exactly Equal to that 
of the Centritugal or Projectile; If ſo, it wou'd be Impoſſible there ſhould be any 
Motion in a Curve at all; For if the Projectile Force endeavours to Proceed from 


the Point of Contact of the Tangent with the Curve With the ſame 8585 0 
10 


* 


Action, with which the Attractive Force inclines to the Center, the Attractive can- 
not draw the Body, which is in a Projectile Motion, from that Point, becauſe it is 
not Superior to it, and all that can follow will be only a perfect Quieſcence; Since 
if contrary Forces, which Differ in nothing excepting in their Direction, are in an 
Equal Balance, the Reſult muſt be that of no Motion at all. 


F. 29. Thar which makes this Doctrine more Unaccountable is, that the Centri- 


Equilibrium, and which it is Impoſſible they ſhou'd Deſcribe, if they were in an 
Aquilibrium, according to the Preceding Section, that we ſay, which makes it more 
Unaccountable is, that the Centrifugal and Centripetal Forces are not in a Direct 
Oppoſition to each other, but in a Right Angle, the Projectile: going off in a Tan- 


Equal Balance betwixt them, if the Forces are Equal, but where they are in a Right 
Angle the one to the other, it is not, nor can be Provd, that they are in an Equal 
Balance; Becauſe if the Projectile Force is Equal to the Attractive, according to the 
Suppoſition of this Philoſophy, and that Equality is had and found in Forces which 


are Contrary to cach other, it is Impoſſible it ſhou'd be in Forces, which are not 


Contrary to each other, and are in a Right Angle only in their Mutual Direction; 
If an Equality of Forces may be athrm'd without Contrary Directions, it will lie up- 
on this Philoſophy to Prove, what Proportion of the Projectile Force will be exactly 
Agreeable and Analogous to the Attractive, which it has not done; fince it Aſſumes 
both of them, and after that docs not Inform us, what Quantity of Motion there is 
in the Projectile or Attractive to make them Equal, where their Directions are at 
Right Angles. N 35 | 


F. 30. TuE Circular Motion of a Stone in a Sling Ariſes therefore, not from a 


is Diametrically Oppoſite to the Centripetal of the Stone, and by which it is over- 
come, and made to Revolve in the Orbit preſcrib'd to it by ſuch Expanſive Force. 


Tas: Stone in this Caſe, tho it is Endud with a Power of Gravity, or of De- 
ſcending to the Earth, yet finds that Inclination and Propenſity actually Deſtroy d by 


the Contrary Force of the Expanſive Impreſsd upon it, as if a Body is Projected 


Perpendicularly from the Earth with a certain Velocity, the Force of Gravitation or 


Deſcending downwards Ceaſes, till the Velocity is Spent ; and if the Expanſive Force 


by the Revolution of the Hand is imparted in a Circle, for the ſame Reaſon the 
Stone will not actually Deſcend, nor will have any Inclination to it, ſo long as thar 
Force Continues, and ſo far is it from being True, that the Centripetal and Cen- 
trifugal Forces are Equal, that the Centripetal Force is ſuperſeded and ſurmounted 
by the Centrifugal. | | 


Thus in any Two Forces acting Contrary to each other, whilſt the one Prevails, 


the other Submits ; If a Body is carry'd by a Superior Velocity one way of + 12, and 
another is carry'd with a Contrary, but with a leſs Force of — 5, the contrary Force 


will be Deftroy'd, and there will be an Exceſs of the Superior Velocity of + 7, and 
if there were an Æquilibrium of Two oppoſite Forces, there wou'd not be a Re- 
volution, as in the Sling, or a Motion, as in contrary Velocities, but a perfect 
Quieſcence. | 8 | 


LIXEWISE, the Centrifugal or Expanſive Force has not it's Direction in a Tan- 
gent, but as the Centripetal Force is entirety Vanquiſh'd and Subdu'd, and the 
Stone is only Detain'd by the Obſtacle of the Sling from Retiring from the Ex- 
Panſive Force Imparted by the Motion of the Hand, ſo the Expanſive Force, which 
It acquires from thence, is Directed by the ſame Circular Motion, and is therefore 
Circular, and we may as well affirm, that the Hand Moves in a Tangent, as that 
the Stone in the Sling affets ſuch a Motion, we have ſhewn that the Stone in a 

5 5 | Sling 
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The Centriſu. 
: ; 4 OE: | : ; gal Force or 
fugal and Centripetal Forces, which in Deſcribing a Curve are ſupposd to be in an 7% Projectile 
in a4 Tangent 
being at a Right 
Angle with the 
Centripetal _ 
cannot account 


| . : : : : or their Forces 
gent, and the Centripetal or Attractive Tending to the Center in a Radius Perpen- 3 in an 


dicular to it; for where Forces are Oppoſite or Contrary, it is caſy to Imagine an uin, 


From what 
” 2 : : | 3 wn PH Forces the Cir- 
Centripetal Force, by which it tends to the Center of it's Revolution, and from a lar Morion 


Centrifugal, which Acts in the Direction of a Tangent, but from a Centrifugal or 9s Grams 1% 
3 . ; 7 . . 5. 
Expanſive, Communicated to it by the Expanſive Force of the Hand's Motion, which ?““ 
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Sling has no ſenſible Centripetal Force, and we may add, that if it had one to 

the Earth; it can with no Manner of Reaſon be ſuppos d to obtain one to the 

Genter of the Sling's Motion, but if it has neither of theſe Centripetal Forces, what 

ſhow'd give the Centrifugal the Direction of the Tangent? Effects are not produc'd 

without their Cauſes, kind there is no Imaginable Catiſe of the Expanſive or Centri- 

fugal Acting in that Direction, unleſs we will ſuppoſe the Hand acts in a Tangent, 

when it acts in a Circle, and that a Tangent and a Circle are the ſame; Tis known 

from whence all this Doctrine proceeds, in Reſpect of the preſent Philoſophy, 
VNamely, from it's eſpouſing Projectile and Centripetal Forces, and the firſt Hint, which 
Des Cartes's Was given of Reaſoning in this way of Tangents to a Circle, was from Des-Cartes, 
95 8 8 Philo whoſe other Notions have been either Deſpis d or Confuted by this very nn 
e da ; ur the Preſent retain d ber the Valuable Conſideration | we have mention d. N 


The Application &- TY fine: us now apply this to the Revolution of the Planets Round the Sun, and 
of this Doirine jf hat we have before propos d upon that Subject is not Satisfactory and Con- 


to the Revolu- , _ a 3 : 5 
age arr vincing, where we alledg'd the Balance for an Explanation of it, and made the Sun 


tion of the 
Planets round to be the Center of Detention, and the Planets to have a Greater Force of Expan- 


we 8mm 7 ſion and Velocity, the farther they remoy'd from it, perhaps what we here offer may 


Means of the 
Expanſive and be a farther Confirmation of ſuch a Doctrine. 


CO EM acknowledg d therefore, that the Sun has an Immenſe Expanſive Force, by 


Forces, as well 
as about their whioh it diffuſes it's Light and Heat to a Prodigious Diſtance, much beyond our 


own Axes, Earth and to the very Orb of Saturn; we have ſaid, that the Reaſon why the Solar 
Heat is not ſo Intenſe here, ſeems to proceed from the Moon's being plac'd fo ncar 
us, which we take to be a vaſtly Cold and Contractive Body, and therefore qualifies 
that Exceſſive Heat, which wou'd otherwiſe Burn up the whole Globe; and therefore, 
notwithſtanding the Moderate Heats, which are perceiv'd in this Earth, in Reſpect 
of the Sun's Immenſe Expanſive Force, ſuch Force may yet be propagated with a 


ſufficient Degree of Heat, as it is of Light, to Saturn. 


TIs alſo confeſs'd, that the Sun is Revoly'd about it's Aan and that the Earth 


and the Planets , in Reſpect of the Sun as their Center, are but as ſo many 
Points; If therefore the Expanſive Force of the Sun is fo Great, and the Earth 


and Planets are but as Points to the Body of it, we may juſtly think, that they 


are carry'd Round it, like a Stone in a Sling, and that their Contractive or Gra- 
vitating Forces are oblig'd to obſerve the Directions of the Sun's Expanſive, by which 
means "they will*all Revolve the ſame Way, and Perform their Gyrations according 
to the Proportion, which there is betwixt the Expanſtve of the Sun and the Gravi- 


tating or Contractive of the Planets, which are Revolv'd, and that the Infinite and 


Almighty Agent, by Impreſſing this Force upon the Sun, Directs and Guides the 
Motion of the whole Solar Syſtem; That this Expanſive Force of the Sun Diffuſes 
and Diſperſes it (elf thro' the whole Ambient Plenum, as far as Saturn, and Affects 
it in like Manner, as it ſelf is Affected, not only in Reſpect of it's Lighr and it's 
Heat, which is Evident and Confeſsd, but in Reſpe& of it's Revolution, by which 
all the Planets will Revolve round their own Axes the ſame Way, and at the ſame 
Time Deſcribe their Periods about the Sun. 

Thus alſo it is acknowledg'd, that the Atmoſphere is Revoly'd with . Earth; 
that all Bodies obey the Motions of their Syſtems; that Contractive Bodies are diſ- 
ſolv'd in a Syſtem of the Expanſive Force, as Metals and Minerals in Spirit of Nitre; 
and Expanſive Bodies reduc'd to a Syſtem of the Contractive Force, as in Chryſtalli- 
zations, and in the Gravitation of all Bodies to the Earth, tho they are never {0 


Light and Expanſive. 


/ 
232 K. 32. THE Sun is obſery'd to Revolve from Welt to Eaſt about it's Axis, from 


from Weſt to the Rotation of it's Maculæ in 25 or 27 Days, which Axis is inclin'd to the Plane of 
png the Earth's Orbit, in an Angle of about 7 Degrees, If therefore the Sun Attracted 
Dr. Gregory? the Planets, it would make them Revolve from Eaſt ro Weſt contrary to Experience. 

Thus in the Figure annex't, If A AD, FD, FH, and GC, and all the Intermediate 


Aſtronom. 
Js er 3e, Lines ſhou'd Repreſent: the Sun's Attractions in & of the Earth or any other Planet 


£463; 

Dr. Keil's in C, ſuppoſing now the Sun to be Revyoly'd round it's Axis from Welt to Eaſt, Of 

Aftrrmom. from F to 4, the Attraction of D to A wou'd immediately Ceaſe, or be e I 
Diminiſh d, 


Lect. F- E. $7 


- 1 
be 


= 3 
4 2 


baue 6, but thees: youre: TR remain that of H to A, and to F, which, as 4 
mod towards E, and F towards G, wou'd Draw 
25 al and Impell E towards D; and ſince the ſame wou'd 
e happen in the next Point to H towards E, and to 
all the following ones from # to E and D, and fo 
round the Earth's Circumference, it is manifeſt, 
5 that the Earth or Planet wou'd be Revolv'd from 
8 H to I and P, and from D to E and E. or in a 
| . contrary Direction to that of the Sun, which is 
A ſuppos d to be carryd from F to E, and from G 
do A; for if it was carry'd in the ſame Direction, 
it would move from # to E, and from E to D. 
O the other Hand, if we ſuppoſe the Sun to 
be endu'd with an Expanſive or a Repulſive Force, 
it will cauſe the Planets to Revolve round their 
Axes the fame Way, that is, from Weſt to Eaft. 
Thus, as before, whilſt the Repulſive Force of the 
Sun is movd from 4 towards L, it's Effect Ceaſes, 
or is Diminiſh'd in the Repelling of D, but Con- 
tinues and Exerts it ſelf from 4 to #, by which 
H is Thruſt and Protruded towards E; The Re- 
pulſive Force from F to D is more Oblique than 
that from F to AH, and therefore Weaker, and more- 
Over is continually Diminiſh'd, as F comes to G, 
and conſequently the Repulſive from F to E, will 
ſtill Forward and Promote the Revolution of H 
towards E; and ſince, in the Motion of F towards 
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He JD * oer . the ſame will happen to any Point next 
5 \ HG towards 7 and D, it is plain, that the Revo- 
Js: 1 45: | lution of the Planet will be from H to E, and 


from thence to D and 7, and ſo to V that is from 
Weſt to Eat, adds in che ſame Direction with the Sun's Gyration about it's Axis, 
which is a Problem, that has not been hitherto ſolv'd; and particularly, Venus is Re- Sir 11. Newt: 
volvd round it's Axis in 23 Hours from Weſt to Eaſt, the Earth in 24 Hours, Mars in Optic. Quer. 
24 Hours 40 Minutes, and Jupiter in 9 Hours 56 Minutes, Mercury's and Saturn's Revo- 3 33⁰⁴ 
lutions are not aſcertain'd, the one being too near the Sun, and the other too diſtant 
from us, for an Obſervation of it's Maculæ, whilſt the Sun is 25 or 27 Days in Re- 
volving; The Reaſon of which is, becauſe the Sun may Propell # E DI quite round it's 
Axis, which is but a ſmall Body in Compariſon of it, whilft the Sun ſhall perform 
only 2 = of it's Revolution, as in Venus, the Earth, and Mars, and not half ſo much; 
as in Jupiter, if Caſſiuis Obſervations are True, which perhaps may be Uncertain. 
Bur beſides, this Expanſt ve Force of the Sun, by which it throws the Planets 
round upon their Axes in the ſame Way and Direction, in which it is Revolv'd 
about. it's own, will alſo carry the whole Planct round the fame Way, in which 
it is Mov'd, for if all the Lines FH, FD, GC, AH, AD are ſupposd to be carry'd 
together in a Revolution from F to 4, and from thence to L, the Planet HED 7, 
which is in the midſt of ſuch a Moving or Revolving Action, will be Determin'd 
the ſame Way, like a Stone in a Sling, as we before mention'd, and which has been 
the Inftance, made uſe of by Philoſophers, to Explain the Imaginary Projectile and 
Centrifugal Force of the Heavenly Bodies. Here is therefore an Account given, why 
the Planets Revolve about their Axes and in their Orbits the fame W ay, Which 
will agree with what we have already offer'd concerning them. © 
$. 33. Tax only Difficulty, which remains to be ſolv' q, is, why their Periods about g Per faul 
their Axes and in their Orbits are Different, and why thoſe Orbits are Excentrical / Planes 
and Elliptical, and not Circular; As to the Firſt, Mercury Revolves about the Sun in % 3 
Months, Venus in ſomething more than Eight, and the Earth in Twelve or one Year, md in E. 
Mars in 2 Years, Jupiter in 12, and Satum in 30; in Reſpect of which it is Evident, 7: 4 "-* 
that the Nearer the Planets are in General to the Sun, the Quicker is their Revolu- 7h. Secon- 
tion, and the Tartnier they are Remoy'd from it, the Slower, which perfectly Corre- lars 1 
2. Jponas 


a7? oer. * 
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Sir If. Newt. ſponds with what we affirm, that the Expanſive Force is Stronger, nearer to tlie Sun, 
. and Weaker, at greater Diſtances from it; ſo that the Sun ſhall Revolve more than 
|  Dr.Gregory's three Times round it's Axis, before Auercury ſhall be carry d about it's Orbit once by 
| 5 a Continual, Conſtant, and Uniform Impulſe of the Circulating Expanſive FHD 4, 
and more than Eight Times, before Yezws is, and more than Twelve Times, before the 
Earth is, and ſo on of Mars, Fupiter, and Saturn; and which Difference of Revolution 
does not only proceed from the Expanſive Force being Stronger, nearer the Sun, and 
Weaker, the farther it Acts from it, but likewife from the Innate and Various Con- 
tractive Forces of the Planets, Which are Revoly'd,. by which they are in ſeveral Degrees 
Renitent and Reluctant to the Expanſive, as well as from their Leſs or Greater Di- 
ſtances from the Sun, by which their proper Contractive Force is Increas'd or Di- 
miniſh'd; Tis alſo the ſame Expanſive Force of the Sun, which by it's Repulſion 
keeps the Planets from Gravitating to it by their Innate Contractive; And that 
Fire and Flame Obtain this Expanſive and Repuliive Force is Evident by holding a 
Feather over the Flame of a Lamp or a Candle, which we ſhall ſenſibly perceive to 
be Agitated and Repell'd by it, and by Letting any Light Body, as a ſmall Piece of 
Paper, fall Perpendicularly over it, which yet will always be Diverted from the Per- 
pendicular by this Repulſion ; But the Planets, which arc as Points in Reſpect of 
the Sun, will not be much more to it, than a Feather to a Lamp or a Candle. 
As to the Second, theſe Orbits of the Planets woud be Circular, if the Sun's 
Axis, on which it is Revoly'd, was perpendicular to the Plane of thoſe Orbits, but 
being Inclin'd, what otherwiſe wou'd have been Circular muſt be Chang'd into an 
Ellipſis; In the Focus or Umbilicus of which the Sun will be plac'd, and the Aphe- 
lium of the Orbit will be in that Part of it, which is the moſt Diſtant from the 
Sun's Horizon, and the Perihelium, where it is the leaſt Remov'd from it, and ſince 


the Expanſive Force is Greater in the Latter Caſe than in the Former, the Planet will 


move Faſter in the Perihelium than in the Aphelium. Thus in the Oblique Situa- 
tion and Rotation of the Globe, the Æquator, and it's Parallels, Repreſents the Sun's 
Revolution about it's Axis, together with that of the Ambient Expanſive Force about 


the Sun, the Ecliptick expreſſes the Inclin d Orbit of the Planet; Let us now take one 


Point of it, namely Capricorn, and place it under the Meridian, which wou'd be 


carry'd round in the Diurnal Circle belonging to that Tropick, by the Revolution of 


the Sun's Expanſive, if the Planet was not oblig'd to perform it's Orbit in a Plane 
about the Sun, which the Tropical Circle is not, from whence the Oblique Diurnal 
Circle Projected on the Vertical Circle, which ſtands at Right Angles with the Meri- 


dian, or any other Circle Parallel to it, becomes an Ellipſis, whoſe Perihelium 


is in Capricorn, as being neareſt to the Sun's Horizon, and whole Aphelium is in the 
Point oppoſite to it, and which is the fartheſt from the ſame Horizon, ſuppoſing the 
Tropick of Capricorn is brought to the Meridian; On the Contrary, the Tropical Circle 
of Cancer, Projected on the aforeſaid Vertical, Forms an Ellipſis, whoſe Aphelium is 
in Cancer, and the Perihelium in the Point oppos d to it, and ſince all the Intermediate 
Diurnal Circles are to be Projected on the ſame Vertical, they will be Elliptical, and 
the Earth's Orbit or the Ecliptick will be an Ellipſis, whoſe Perihelium is in Capricorn, 
and the Aphelium in Cancer, according to what is Experiencd by Aſtronomers. 
The Revolutions of the Secondary Planets about their Axes, and in their Orbits 
round the Primary, as the Moon and the Satellites of Jupiter and Saturn, may be 
accounted for the ſame Way, excepting, that here Contractive Forces, which Act op- 
polite to each other, are to be Aſſum d inſtead @f the Expanſive of the Sun and the 
Contractive of the Planets; For an oppoſite Contractive has the Force of an Expan- 
ſive, as we have already ſhewn. e „„ 
The Fourth 34. THE Fourth Law is, that the Change of Motion is Proportional to the Force 
Law of Maude of Motion, which is Impreſs'd, and is made according to the Right Line, by which 


or Motion Ex- ; | : : : : . 
the Force is Communicated ; Thus if any Motion is Generated by a given Force, 4 


plain d. N 
Mr. Whiſton. double Motion will be produc'd by a double Force, and a Triple by a Triple, Cc. whe⸗ 


bite dach. ther ſuch Force is Impreſs d at once, or Succeſſively, and by Degrees; and ſince Motion 


Phyi. Math. 


Art. 4. is determind to that Part, towards which the Force directs it, if a Body is in Motion 


. before, the Force Impreſsd, and which conſpires with it, will make an Addition to 
Lect. n. Lex. 2. the Former, or, if it is contrary, will make a Subſtraction from it, and in the firſt 
Sir If, Newt« Caſe will Increaſe the Motion, and in the laſt Diminiſh it; if therefore the Force 
- more 


Princ, Lex. 3, 
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more or leſs Conſpires with or Acts contrary to the former Motion, in different De- 

grees of Obliquity it will more or leſs Increaſe or Diminiſh it, and, if they are 
Oppos'd at Right Angles, there will be no Increaſe or Diminution of it. 


§. 35. THar this is fo, is far from being True, for we plainly find in Experience, 0%je#io the 

that the Motion Excited in Fire is not Equal or Proportional to the Force, which 3 ; 
BF | | „ am, that 

is Impreſs d from the Air, either Naturally or by any Artificial Methods, by which it e Mocion of 
is Inflam'd ; Unleſs the Force of Air, Impreſsd upon the Hand, has the ſame Effect cr plays 
(making Allowances for the Original Motion of the Fire) with the Difference Motion of it 
of Motion produc'd by the fame Force of Air Impreſs'd upon Fire, and after ſuch !mpre/sd- 
Impreſſion perceivd by the Hand, that is, Unleſs a certain Degree of Coolneſs is 
Equal or Proportional to a certain Degree of Heat, and therefore the Force of 
the Air Equal or Proportional to the, Motion or Force produc'd in the Fire 
by it. | „ | | N | 
"7 36. Ir is alſo manifeſt, that, in Fire and Flame, it ſo little obſerves the Direction 05jetio rhe 
of the Force, which is Impreſs'd upon it from the Air, Naturally or by any Artifi- ND ber 
_ cial Methods, that it ſeems to be Reluctant to and to oppoſe it, where it is not too Zire ty a loſer 
Strong and Vigorous in it's Action, and where it is, to Die and Languiſh under it, Fee, gur 
inſtead of being Increas'd by it; And thus we find ſmall Sparks, by a Gentle Fanning, eee 
to be raisd into a Flame, and, on the Contrary, by an Exceſs of Force in the Air er Diminiſb'd. 
Impreſs'd, to be Extinguiſh d. 8 


F. 37. IF ſuch an Inſtance, as that of Fire, which we have mention'd, is Rejected as The Motion of 
Abfurd, becauſe we know nothing of the Philoſophy of it, we muſt at leaſt fay, 3 
that it is a Part of Nature and Deſerves as much to be Explain d and Taken into the is a true Phi. 
Laws of it, as any other Material Being whatſoever; For it will, in Spite of all Our % = well 
Hypotheſes contrivd to ſolve the Grand Appearances of the Revolutions of the Hea- 2 party 
venly Bodies, be an Invincible Objection againſt them, if they cannot Account for »hich the Sun 
Effects in Nature, which are Near us, which are Conſtantly under our Eyes, and are pa 1 4 
Open and Plain to Every one's Obſervation; It will only be Evident, that ſuch Laws % 
of Nature are Mere Hypotheſes and Suppoſitions, Invented in Order and with a Deſign 
to explicate, if poſlible, ſome Mighty Phænomenons, which the Philoſopher has in 
View, without Regarding, and in Contempt of thoſe others, and as he is pleasd to 
Think Meaner, with which we are daily Converſant, and perhaps, for that Reaſon; - 
becauſe they are ſo vulgarly known. i Viâ,!; SED 8 

F. 38. ALBEIT the Deſign and Intention of the preſent Law of Nature is really Inertial Bodies 
nothing elſe, than what we have Declar'd in the foregoing Section, and Fire or % e 


in this Philoſo- 


Phlegmatick Philoſophy to Explain, whilſt other Inertial Bodies are only Conſider'd, 
Which it is Preſumd we can Manage and Put into Motion as we pleaſe, 
I fay, notwithſtanding this, we ſhall Enquire farther, whether this Law is Expreſsly 
Applicable to any other Matter Different from Fire, which we can Name, and which 
may, perhaps, ſeem more Tractable and Obedient to the Laws, which Philoſophers 
ſhall Think fit to Impolſe. Z ES 355 1 
F. 39. Ir we take an Elaſtick Body, or a Hard, or a Soft, or a Viſcous, which is / Bodies h 
Endued with ſome particular Force or other of it's own, it is Impoſſible the Change 4% lind of 
of Motion ſhou'd be Proportional to the Force, which is Impreſs d, becauſe that Oc- „ 
cult and Unknown Force, at leaſt in the Preſent Philoſophy, by which a Body be- 4 Zlafich, 
comes Elaſtick, or Hard, or Soft, or Viſcous, &c. will have a Power of making ſome e 
Alteration or other in the Force, which is Impreſs'd, if ſo, then, altho' a ſingle Force have, the Mo- 
produces a certain Motion, a Double will not produce the Double of it, ſince that 2% Ms 
Alteration, which is made in the Force Impreisd by the peculiar Power of the Na- ebe ala 
tural Body, will unavoidably cauſe the Motion not to be Proportional to the Force; Motion Re. 
For let the Single Force be 2, and the Double 4, and the Alteration made in the Forces“ 
by the Power of the Body it ſelf 1, The Effect or Motion, in the firſt Caſe, will be 
as 1, and, in the Second as 3, which eyidently are not as 2 to4; When we fay the 
Alteration is as 1, and Subſtra& it from the Force Impreſs'd, we only put it as an In- 
ſtance, for let the Alteration be what it will, it muſt be Expreſs d by ſome Quantity, 
Which is either to be Added to or Subſtracted from the Forces Impreſsd, ſo as to 
make a real Alteration in them, and let this be done any Way, the Realoning is 

5 3 the 


Flame is excluded from Nature, becauſe in Reality it is too Active for a Dull and yy. 
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—_— Concerning the Laws of Bock II. 
the ſame againſt Motion being Proportional in Natural Bodies to the Forces, which 


are Impreſs d. 

If Matter is F. 40. LASTLx, If we ſuppoſe 
3 Idea of a Solid and Extended Subſtance, which we have Examin'd in the Firſt and this 
tate a Cypher Second Part of our Philoſophy, and ſhewn the Abſurdity and Falſity of ſuch 4 No- 
yo ates tion, that is, if we conſider Matter to be an Idle and Inſignificant Being, which we 
Mie of ir, can Toſs about and Generate juſt as much Motion in it, as we judge convenient to 
with as much Impreſs, tis true, Motion will be Proportional to the Vis Motrix which produces it; 
Penetration and 1 8 : : : | | 
Sagacity: becauſe this is nothing more than an Identical Propoſition, that the Force which pro- 
duces any Motion will be Equal to it ſelf, ſince the Effect or the Motion Produc'd, 


is Equal to the Force or Cauſe which Produces; But of what Service can ſuch an 


| Identical Propoſition be to the true Knowledge of Things, where inſtead of Matter 

we may as well take a Cypher, and affirm, the Cauſe and Effect being Reciprocal, 

that Two Acting upon Nothing, the Reſult will be Nothing but the Action of Two? 

which is wonderfully Sagacious and Penetrating, as well as very Philoſophical and 
Inſtructive. | | nn | | 7 

The Oblique F. 41. MOREOVER, Granting even this Abſtracted Idea of Motion ſeparate from all 
Direitiow 4 Real, the Law of which, as it is here Eſtabliſh'd, being found in no Material Being. 
counted for. Which can be mention'd, yet, which is extreamly Unfortunate, this Philoſophy does 
not account for the Oblique Directions of the Force Impreſsd, and the Motions, 

which Reſult from them, altho' no Active Matter is introduc'd to diſturb them, for 

F. 34. it is ſaid, that if any Motion proceeds in a Direct Line, and a Force acts upon 

it at Right Angles, there will be no Diminution or Increaſe of the Motion, that in an 


oppoſite Direction there will be a Diminution of it, and where the Direction of the 


Force and the Motion Conſpire, an Increaſe, and ſuitably, in all the Intermediate 

Degrees of Obliquity, the Force and the Motion are yariouſly compounded of the 

Concurring and the Oppoſite. . „ V | 

A Force afting F. 42. BUT in Relation to the foregoing Section muſt we not ask, how all this is 

in Right Angles Prgy'd? It is Plain, if C Acts in A with the Force CA © VVV 
upon # 7:4 Equal to the Motion AF, it will make an Addition of 


neither to give C A to AF, if they Conſpire, or if they are Oppoſite, Ip” 


an Increaſe no there will be a Quieſcence in 4; if therefore C Acts | | 
a Diminution . 1 | 
70 it. in or upon 4 with the Force CA Equal to the Motion + E 
. AB or AG, ſuppoſing the Motion on both Hands to 1K | 
proceed from 4 to B or G at Right Angles, the Force G— „ B 
will have an Equal Influence, that is, ſo far as not to | 
determine the Motion from 4 to B, or 6, notwith- . : 
F 


ſtanding which, it wou d be Ridiculous to Affirm, that 
an Action in or upon 4, from C to 4, makes no Al- 
teration in the Motion, from 4 to B or 6, no more 
than if A4 ſhou'd proceed to B or G by it's Motion without any Impreſſion upon it 
in A, which yet this Philoſophy docs Afﬀirm. Re 
F. 43. WE are conſequently farther to take Notice, that CA the Force may be 


The foregoing 


8 ther Oppoſite to FA the Motion or in the ſame Direction with AF, a contrary Motion 


to the Former, in the firſt Caſe there is an abſolute Privation of Motion, and in 
the Second it is made Double of what it was before, it will therefore be Impoſſible 
to ſay with any Reaſon or Truth, that the Force from C Acting on A is the ſame, 
whether 4 moves to B, or B to 4A, that is, A to 6; For if there is this Difference, 
that whilſt C Acts on 4 and 4 moves to F, there is a double Force or Motion, 


whereas on the Contrary, where F moves towards 4 there is a perfect Quieſcence, 
why C Acting towards 4 (whether 5 moves to A or A to B) ſhou'd produce no In- 
fluence at all upon ſuch oppoſite Forces, as thoſe from 4 to B, and B to 4, or 4 


to G, where it obtain'd ſo conſiderable a one before, is Inconceivable ; And the {ame 


| Reaſoning will hold in the Oblique Force of CA in Reſpect of the Motion 4 K 


or AD. 


Taz Caſe is, if I moves to 4 and C to 4, they will deſtroy each other, ſuppoſing 


their Forces Equal; If CA moves againſt E A, it will be Superior to it, if againſt 34; 
it will be ſtill more ſo, if againſt DA, it will be Increas d, till at length a double 


Force unites in CA by an Infinitely ſmall Obliquity of AD to AC; The 9 4 
| | | | WAICT 


uppoſe Matter or Body to be Anſwerable to the Abſtracted 
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Chap. = Nature and Motion. 181 
which will happen, if C moves to 4 and 4 to E, which will make a double Force, 
and, in the Infinite Obliquity of 4 D, A will move to D, whilſt C moves or acts to A, 
by which means both their Motions or Forces will be deſtroy'd ; fo that, in the firſt 


Caſe, there are all the Intermediate Degrees of Motion according to the Various 
Obliquity of the Forces from © to 2, and in the laſt, from 2 to o. 


F. 44. A Fifth Law is, that Re- action is always Equal and Contrary to Action, that The Fifth Law 


is, the Actions of Two Bodies, betwixt one another, whether they are Actions of Parma Sag 
Impulſe or Attraction, are always Equal, and have contrary Directions; Thus whats- plain. 


ever Preſſes or Draws a Thing, it is ſo much Preſs'd or Drawn back by that Thing: A. Whiſton's 


For Firſt, If any one Preſſes a Stone with his Finger, there is an Equal Repreſſure of PE Mok 


the Stone upon the Finger. Second, If a Horſe Draws a Stone by the Mediation of art. 3 
a Cord, the Stone Draws Back the Horſe with the ſame Force, ſince the Cord, being Pi, Nd 


Intr. ad Ver- 


ſtretch'd on both Hands, will Equally Urge the Horſe towards the Stone, as the Stone Phy. Lec. 14. 
towards the Horſe, and will hinder the Horſe from going any farther, than the Stone 2; 3. 
is mov'd forward. Third, If any Body is carry'd againſt another, and induces upon it a Princ. Math- 
Change of it's Motion, the ſame Change in like manner will alſo be Impreſsd back Lex. 3- 
upon the Incurring Body, which cauſes the Alteration, and in a contrary Directign, upon 

the Account of the preſent Law of Action being Equal and Contrary to Ke-atione 

that is, the Repulſe of the Body, whoſe Motion is Chang'd, is Equal to the Impulſe 

of the Body, which Changes it. | i . 
II is in this Philoſophy annex't by Way of Caution, that we do not confound 
Velocity with Motion, for tho' by this Law the Changes of the Motions in Bodies 

are Equal, thoſe of the Velocities are not, which will be in a Reciprocal Proportion 

to their Bodies; becauſe the Changes of Motion are Equal, and any Motion is Equal 

to another, where 10 of Velocity for Inſtance into 3 of Matter is on one Hand 

Equal to 10 of Matter into 3 of Velocity on the other, and therefore, altho' the 
Motions are Equal, the Velocities may be as 3 to 10. 2 


F. 45. As to the firſt Inſtance, it can ſignify nothing to the Proof of ſuch a Law, Re action no: 
for altho when I Preſs my Finger upon a Stone, which Reſiſts it, there is a Repreſ- ep nr 
ſure at leaſt Equal to it, it is not certain there is not a. Greater, unleſs, becauſe I Js 7 = 
Preſs with a certain Force, it is taken for Granted, that the ſame Force is Return'd ger prefing up- 
upon that Preſſure; for in Fact it is Evident, that I can Preſs with my Finger, with 2% Fring . 
a Greater or Leſs Force upon a Reſiſting Body, as a Stone; if therefore the Force of qually and 
Repreſſure is Equal to it, the Stone will have a Power in it ſelf of Repreſſing in „„ 
Proportion to the Preſſure of my Finger, or not; if jt has, it's Proper Reſiſtance SE OT 
not certain, but varies, as the Action or Impulſe of my Will varies, which is Impoſ- 
ſible; if it has not, then the Preſſure, which is derivd from my Mind, is not always 
Equal to the Repreſſure of the Body, upon which my Finger by the Direction of it 
Acts; if it is neither the one, nor the other, but an Abſtracted Idea of Action and 
Re- action, that fo much as I Act, ſo much is the Effect of that Action in Reſpect of 
that, which Acts, and therefore the Cauſe muſt be ſenſible of the Effect, as well as 
the Effect of the Cauſe, ſuch an Action and Re-attion is a Creature of the Mind, 
and is of no Importance to the Solution of Real Nature; becauſe it only comes to 
this, that if one Thing has an Influence upon another, that Thing, which is Influenc'd, 
muſt always have an Influence upon, or a neceſſary Connexion with and Relation to 
that, which Influences; which is true thus far, that when we Feel we Re-feel, if it 
may be call'd ſo, that is, when the Mind Acts upon a Body by it's Organs of Senſation, 
it Perceives what it does, that is, Body Re- acts upon the Mind; when we Preſs a Fin- 
ger upon a Stone, we feel that Preſſure from without, that is, the Stone Repreſſes, 
but this Information from without tells us no more, than that we Feel, and not at all, 

What the Real Action of that Body is, which we Feel; if therefore we take only ſo 

much Action of the Body, which we Perceive by our Preſſure upon it, we make the 

Real Nature of Bodies to conſiſt in the Perceptions of our Minds, which is again to 

afirm External Nature to be a Creature of the Mind, or our own Fancies ; for it 

15 Impoſſible, moreover, to ſuppoſe, that the Action of the Finger, directed by the 

Mind, ſhou'd be the ſame, or have the ſame Effect, in the Return of the Action to 

the Mind, whether the Preſſure be made by it, upon a Stone, or upon Water, or on 

Fire; Since it is alrogether Abſurd to think, that the Action of rhe Finger is Equal to 
— : that 
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the End. 


Concerning the Laws of Book II. 
that, which Reſiſts it, as in a Stone, or which Yields to it, as in Water, or which 


Reacts, as in Fire, with a Power Superior to the Preſſure. 
F. 46. Tux Second Inſtance is; that of a Horſe Drawing a 


182 


The Second In- Stone by an Intermediate 


ſtance conſi- 
der d Hor i f | | oo! 
er'd of a Horſe be Proy'd ; but who does not ſee, that, if the Stone is Drawn by the Horſe, the Action 


drawing a | | 
980 8 of the Horſe is Superior to the Re- action of the Stone, or, on the Contrary, if the 
Stone is not Drawn by the Horſe, the Re-action of the Stone is Superior to the 

Action of the Horſe? If it is ſaid, that the Horſe and Stone move together, and that 

if the Horſe does not move, the Stone does not, and if the Stone does not moye, 

the Horſe does not, it is a trifling Way of Proving, that Action and Re-aftion are 

Equal, If the Force of the Horſe is Greater than that of the Stone, when he Draws 


Stone is Greater than that of the Horſe, when it is Im- 


poſſible for him to ſtir it; for, as in the former Cafe of Preſſure in the Finger and 
Repreſſure from the Body, it'is no more than to fay, we Feel, what we Feel, ſo in the 

Preſent, if we ſet aſide the Real Forces of the Horſe and the Stone, it is nothing 

| more than to affirm, that the Horſe Draws, when the Stone is Drawn. | 
The Third In- F. 47. THE Third Inſtance to Juſtify this Law of Action and Re-action being Equal, 
da, of Me is that of Motion being Equal in the Change of it in Bodies, in their Mutual Con- 
tion being E. cOurſe, according to F. 44. whereas in any Material Beings, we can mention, it is 
qual ia #* not certain, and is far from being Prov'd by any Experience, that they obierve this 


Change of it, — ; 1 a : 
Ik We Law; It is not obſerv'd in the Concourſe of Fluids and Solids, as in Water and 


it forwards, or that of is 


{lance conſe: 


Concourſe of Marble, not in Fluids with Fluids, as in Fire and Water, nor yet in Solids compar'd 


Bodres with Solids, as in Steel with Lead, or Wood with Stone; If we will allow theſe 
ſeveral Bodies to have any Diſtinct and Peculiar Forces of their own.  _ 
Sir I, Newt» AND from hence it is, that the Quantity of Motion is not always the ſame, be- 
Optic. Query twixt Two Bodies in their Mutual Concourſe, but Motion may be got or loſt, and 
e Kd. js more apt to be loſt than got, and is always upon the decay; for Bodies, which are 
either abſolutely Hard, or ſo Soft, as to be void of Elaſticity, will not Rebound from 
one another; if the Pendulums be of Lead or Soft Clay, they will loſe all, or al- 
moſt all, their Motions, if of Elaſtick Bodies, they will loſe all, but what they recover 

from their Elaſticit . JJ C 3 5 

Tax Doctrine of Expanſive and Contractive Forces, which I have Affirm d, gives an 
Account of this Phænomenon, which is here proposd from Experience and Obſer- 
vation, that Motion is more apt to be loſt than got,. and is always upon the Decay, 
(Which will not be ſolv'd by the Inertia of Matter or by Gravitation,) becauſe, as the 
Expanſive Force in Bodies is much leſs than the ContraQtive, the Latter will be con- 
tinually prevailing againſt the Former, and the Elaſtick Bodies will loſe all their 
1 5 8 but what they Recover from their Elaſticity, that is, from their Ex- 
panſive. 7 . 

F. 48. Ir Mafter is an Abſtracted Subſtance, which only conſiſts of Bulk or Mag- 
nitude, and ſerves by the Parts, of which it is made up, to Number the ſeveral Ve- 
locities, or to give the Sum of them in each Motion, it is the fame as to ſay, that 
if 5 Velocitics, for Inſtance, are carry'd againſt 1 Velocity, which is Five Timcs 
Greater than one of the Former, they will be Equal in their Moments, and whatever 
Change is made by ſuch a Concourſe, it will be Equal in both the Bodies, which 
Concurr, computing m of the Greater Velocity to be anſwerable to 1 of the 
Leſſer, which, if true, yet ſuppoſes Matter to be nothing but Bulk and Magnitude, 
which is a falſe and a wrong Notion of it. | : 

F. 49. ON the Contrary, that 4 of a Greater Velocity is Equal to 1 Velocity 
e le Of a different Kind, we have already ſhewn there is ſome Reaſon to Conteſt, which 
wich is Five We ſhall here farther Exemplify in the Caſe of Sounds; where ſuppoſing by one Kind 
ie, Greater of Vibration a Baſe Sound to be produc, and by another, that is 5 Times Quicker, à 
3 % Treble, and the String of the Harp in the Former to be 5 Times Groſſer than that of 
poſes. the Latter; can any one Imagine, that + of the Vibration of a Treble will be Equal 

to 1 of the Baſe, or, if the Treble deſcribes never fo ſmall a Vibration, and the 
Baſe never ſo large, that the Velocity or the Sound of the one, will ever be made 
Equal to that of the other? It ſeems to be Impoſſible, and in General it 1s place 
to believe, that 1 Velocity, which is Perform'd in 1 Time, can be Equal to 5 a 


Mat ter ſuppos'd 
to conſiſt of 
thing but 
Bulk or Mag» 
nitude, which 


„ abſurd. 


Five Peloctties 
not Equal 10 


another Velocity, which Velocity is Perform'd in the ſame Time, unleſs 1 is Eq 5 


Cord bet wixt them, by which the Equality of Action and Re. action is ſuppos d to 


1 


to zh: The Caſe therefore is this, that a Force or Velocity, Exerting it (elf in a 
Point or a Line, may be 5 Times Greater than another, and will not be Reducible 
to it, nor will be Equal to the Sum of 5 Forces, each of which are 5 Times leſs, 
becauſe a Force or Velocity, which is Greater than any one of them, will be like- 
wiſe Greater than all their Velocities put together in their Real Force or Velocity; 
Thus alſo Fire by the ſame Force, that it ſubdues one Quantity of Force againſt it, is 
ſufficient to overcome Two, Three, or a Hundred Times of the fame kind of Force 
Acting againſt it, and tho' Spaces, deſcrib'd by Bodies which Move, are, according to 
Mechanicks, compounded of the Times and the Celerities of their Deſcription, and 
1 Time into 5 Degrees of Celerity is Equal to 5 Times into 1 Degree of Celerity 
in the Production of Lines Equal in Length, yet the Intrinſick Value of thoſe Lines will 
not be Equal, the one being deſcrib'd by a 5 Times Greater Celerity than the other. 

F. 50. Bor, that the Changes of Motion are Equal in both Bodies, is leſs Explain'd ; 


Equal Changol 
of Motion not 


for, as in the former Section, if the Velocities are Unequal in the Bodies or Magni- e 
tudes, which we will now ſuppoſe Equal, ſince a Unit in one Velocity is not Equal Seppeſition. 


to a Unit in another, and ſince, by what has been faid, they are not really Reducible 


to each other, it will follow, that, upon their Mutual Concourſe, the Changes in each 
cannot be Equal; if the Velocities are Equal, and the Magnitudes, by which their 
Sums are Computed, are ſo too, Two Equal Forces, in their contrary Action, will 
produce Nothing, or, which is the ſame, a Mutual Deſtruction of cach other, and 
therefore there will be no Equal Changes of Motion; if the Magnitudes are Unequal, 
and the Velocities the ſame in their Degree or their Force, 5 Equal Velocities will 
be Superior to 1 by 4, and therefore there will not be an Equal Change in the Mo- 


tions, but 1 will be deftroyd and the other 4 proceed without Oppoſition, in all 
which here is nothing of Action and Re- action, but a Mutual Oppoſition of Forces 


and no Equal Change of Motion. 1 | 
IF any Thing more is conſider'd than Velocity either Equal or Unequal, and Mag- 
nitude or the Sums of ſuch Velocities, that is, if Reſiſtance or Elaſticity, or any other 


Quality in Matter is, we muſt have Recourſe to the 47th Section, to anſwer the 


Proof of this Law of Action and Re- action, fince it is plain from thence, it does 
not obtain, where Matter is taken in Groſs, and with all it's Qualities; and by the 


4358, 49, 50, it is as Evident, that it does not, where taken in the moſt Abſtratted 


Senſe we can Propoſe, Solidity, by Part the firſt of this Philoſophy, being only an 


Excluſion of one Portion of Matter out of that Space, which another Poſſeſſes, 


which is alſo fupposd in Magnitude. | 

Wx have hitherto endeavour'd to ſhew, that the Real and Abſolute Re- action of 
Bodies is not always Equal to the Action of them, and if they are not in their Real 
and Abſolute Forces, they are only ſo in Abſtraction, which therefore is nothing 
elſe than a Creature and a Chimæra of the Mind. We muſt likewiſe add, that in 
the Real Forces of Bodies, as Re- action is not always Equal to Action, ſo that nci- 
ther are they always Contrary ; for the Expanſive Force Acts with the Expanſive, and 
the Contractive with the Contractive, Fire promotes the Expanſive Force of Bodies, 
which are Inflammable, and Lead the Contractive of Bodies, which are Heavy, by 
being Laid upon them, and yet neither the one nor the other are Imagin'd to Loſe 
as much Force, as they Communicate, but Increaſe it in other Bodies, whilſt they 
Retain it in their own. | | 4 


F. 51. As for this Law Obtaining in Attractions, Attraction is the very Property This Law ne: 


in Matter to be Provd from it, and therefore to alledge it as an Inſtance for the 


prov'd from 
Attractions. 


Proof of that Law, by which it ſelf is to be Proy'd, as it is not done by the Great Mr Whiſtor's 


and Learned Author of the Preſent Philoſophy Sir J. Newton, ſo it is no diſtinguiſh- 40a 


ing Mark of the Judgment or Penetration of thoſe, who wou'd ſeem to ſupply the arr, 5; 


ſuppos d Deficiency of the Perſon they undertake to Explain ; we ſhall not therefore 
enter into the Reaſoning made uſe of by them in Reference to this Phxnomenon, 
Which at the beſt depends upon Law the Firſt, and which has been already conſider᷑ d, 
but procced to the Experiment, produc'd from the aforeſaid Author, of the Load-ſtone 
and Iron, which being plac'd in Veſſels peculiar to cach, fill'd with Water and touch- 
ing one another, floated on the Stagnating Fluid, neither of them Propelling the 
other, but by the Equality of their Attraction kept in and reſtrain'd their Mutual 
Endeavours to unite, and at length being reduc'd to a perfect Æquilibrium they became 
Abſolutely Quieſcent. | . 52: Bur 


184 Concerning the Concourſe of | Boabes, Bock II. 


This Law not F. 52, BUT if the Iron and Load: ſtone, plac'd in Water, are in an Aquilibrium, 
eee and therefore their Mutual Actions upon each other Equal, when the ſame Bodies 
of the Load. are placd in Air and come together by their Mutual Actions, thoſe Actions for the 
one and iron. ſame Reaſon cannot be Equal; But why a Law of Action and Re- action, and of 
Nature 1 in General, ſhou'd be formed upon theſe Bodies plac'd in Water, rather than 

| in Air, will be Impoſſible to determine, fince they are only both of them particular 
| Phænomenons of it, which Reſult from different Circumſtances of the ſame Bodies, 
and conſequently have neither of them a Right in Preference to the other, to Pre- 
ſcribe to. the Actions of all Nature, no more, than, becauſe Fire Burns in Air, and 
18 Extinguiſh'd in Water, we have therefore juſt Reaſon to Conclude, that the proper 
Nature of Fire is not to Burn, but to be Extinguiſh'd; It were caſy to ſhew the Fal- 
lacy of Reaſoning. from this Experiment more particularly, but we have not Time 


Dr. Keil's at Preſent to Enlarge, unleſs to take notice, that both this Experiment, and another, 


Ren ne is Analogous to it, only prove, that the Iron and the Load-ſtone have, each of 


Phyſ. Le. 1 
2 3. Art. . them, Diſtinct Forces of Action belonging to them, by which they in ſome Caſcs 


Attract each. other, and in ſome become Quieſcent, but do not Evidence, that the one 
is only a Re- action upon the other, Reſulting from the Action of the Former; Thus 
Fire and Water have Peculiar Forces appertaining to them, and it is not neceflary, 
that Water ſhou'd Re- act in the ſame Proportion as Fire Acts, in the Application of 
the one to the other, only, that Water ſhou' d obtain it's Proper Force, which is inde- 
pendent of the Fire, and Reſiſt or Submit to it, as the Proportion of Action is betwixt 
them; which Actions, and the Proportion or Quantity of Ac it is the Buſineſs 


of Philoſophy v to FRO Ante, and Aſcertain. 


CHAP. 1. 


| Omcerning the M utual Concourſe of Bodies, and the Laut Relating avis; 
_ alſo of the Compoſition of Forces. _ 


The Firſt Law $. 14> ay = E R Examining into the General Laws of Nature, we are to Inquire 
ache „ into thoſe, which concern the Motion of Bodies in their Mutual Con- 
courſe of Unela- courſe; : the Firſt of which 1 is, that of Two Equal Bodies, which are wholly void of 
vg 8 Elaſticity, If the one is moy'd and carry d againſt the other, which is perfectly Quie- 
Phyſ 7 ſcent, in the Occurſe they will proceed together to the ſame Side and in the ſame 
Prele&. 3. Direction, cach with half the Velocity of the Body, which is mov'd ; becauſe the Body, 
8 which is in Motion, will Impell and Accelerate the other, till it can do it no far- 
[ ther, that is, when the Motion of the Quieſcent becomes Equal to that of the 
—_ 7 Moving Body, and conſequently, when the whole Motion is divided between them 
i Objeftion the 5 2. Acainsr which there will be this Objection, That Matter, as 3 is ſup- 
Firſt againſ# posd to be an Abſtracted Subſtance, without any Property, excepting it's Magnitude, 
ti Law. and Preſerving inviolably it's own Dimenſions, and in that Senſe only, Solid or Im- 
penctrable, it is not Hard nor Reſiſting, but merely Paſlive, that is, has no other 

Action, but the Motion Impreſs'd ; This therefore, in the Real Actions of Bodies onc 

amongſt another, is far from being a Law of Nature, ſuch a Law will neither ac- 

count for the Motion in the Concourſe of Equal Quantities, of Fire and Water, of 

Oil of Vitriol and Tartar, of Marble with Lead, or common Wood with Clay, 

or any other Bodies, even of the ſame Kind, as Fire with Fire, or Lead with 

| Lead, e&#c. | 
| Objeflion ihe” „ 4249-0 much more happy in proving it's Truth, even upon the Suppoſ ition 
** againſt of the Preſent Abſtraction; for if a Magnitude is endu'd with a certain Force of Ve- 
We locity, and is carry d againſt an Equal Magnitude, which is Quieſcent, that, is, where 
no Powers or Faculties of Matter are conſider'd on either Hand, and no ways In- 

terfere with this Velocity and Quieſcence, the Abſtraction will be the ſame, as if 
| WE ſuppos'd 1 Velocity Acting againſt 1 Inertia; but if 1 Velocity can excite 1 Inertia 
into + a Velocity, there is the fame Reaſon it ſhou'd excite it into 1 Velocity, and 


by conſequence expend it's whole Force upon it, and become it (elf 1 Inertia 3 unle . 
a 
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an Inertia is more Capable of being Excited out of it's Inertia than an Inertia, which 

already is Excited, is Capable of being more Excited out of it's Inertia. | 
F.4. MorEoveR, how a Mere Velocity can Act upon a Mere Inertia, or one Ab. 0bjefion the 

ſtracted Magnitude or Quantity upon another, any more than Action upon no Action, Tet MOR 

or a Mathematick Figure upon a Mathematick Figure, or Space upon Space in the 
Abſtract, is as yet Unexplain'd, to which and no more the Preſent Law Amounts. 

F. 5. LastLy, if Re-aftion is not Equal to Action, it will be Impoſlible, that 1 04jefion the 

Velocity ſhou'd not move 1 Inertia with the ſame Velocity, which it brings, without eng againſt 

loſing any of it's own; that is, if there is no Return or Repulſe of the Inertia up- e 

on the Velocity, it will preſerve it's own Force, and carry on the Inertia with the 

ſame; but if Re- action is Equal to Action, that Re- action ſhou'd ſubſiſt or be Imagin'd 

to be in an Inertia, or Non- action, is altogether Abſurd and a direct Contradiction. 

If therefore this is not a Law of Real Matter according to F. 2, nor of Abſtracted 


Matter according to the following Sections, of what Matter it is a Law, will be | 5 


difficult to Affirm; This certainly muſt be ſaid, that what is the Real Reſult from 
the Concourſe of Bodies can be no otherwiſe determin'd, than from knowing the 


Peculiar Forces of ſuch Concurring Bodies, which the Preſent Philoſophy ſeems to | 1 


be little Acquainted with. „ | 

F. 6. A Second Law in Relation to the Mutual Concourſe of Unelaſtick Bodies 74. genen 
is, that if Two ſuch Bodies, which are Equal, are carry'd againſt cach other with the La» concerning 
fame Velocity, after their Colliſion they will be both Quieſcent, for the ſame Rea- ee e, 
ſon, that +4 à in the Literal Arithmetick is Equal to o; For where one Force or Uneleict 
Quantity Affirms it ſelf, and another is Negative of it, the Reſult muſt be the De- Bedi 
ſtruction or Annihilation of both : It is plain, Oppoſite and Equal Forces will be in an Me nth 
Equal Balance, and ſince neither of them can poſſibly Prevail a Quieſcence muſt Prælect. 5. 
ſucceed. e | | | | „ Art. 7. 
F. 7. Tuls therefore is an Axiom, that Two Equal Forces, Acting in oppoſite Di- 04je&ion the 
rections, will produce nothing in Reſpect of ſuch Forces, becauſe they. Deſtroy each % aint 
other, that is, their Mutual Progreſs will be abſolutely Hindred ; But how, or which e 
way, is ſuch an Axiom a Law of Nature, any more than, 2 Subſtracted from 2 leav- 
ing Nothing, is a Law of it? Will Either of theſe Axioms Aſſiſt us in the Laws of 
Motion, betwixt the Parts of Flame, of a Fluid, or any other Body whatſoever, or 
betwixt a Fluid and a Solid, or betwixt a Solid and a Solid? We may as juſtly ſay, 
that, becauſe 2 +2 is Equal to 4, or 2— 2 is Equal to o, therefore the Fire Burns, 
or Nature Acts, in all Reſpects, Agreeably to what we Obſerve in the ſeyeral Cir- 
cumſtances of it. iy e | 

F. 8. Bur which is more, tho' one Force, Acting againſt another, Produces no Pro- 0bjeftion the 
greſſive Force on either Hands, yet how will this be Reconciled with the Law of Second againſt 
Action and Re-aQtion, where the Change of Motion is Equal, ſince, in the Preſent 3 
Caſe, there is no Motion at all? For it ſeems to be plain, that if one abſolute Action 
A, carry'd againſt another abſolute Action B, is Equal, according to the Law which 
we now conſider, the ſame abſolute Action 4 cannot be Equal to the Re- action of 
B; becauſe B is only Equal to 4, when it is carry'd with a Poſitive Force againſt it, 
and therefore cannot be Equal to it by a mere Re-aftion only, that is, when it is 
Quieſcent, and is not carry'd with ſuch a Force againſt it. e | 

F. 9. BESIDES, as this Law of Motion, in the Concourſe of Bodies, little Agrecs 0bjeftion the 
with the Fundamental one of Action and Re-aftion, ſo does it as little with the Third againſt 
Firſt, juſt now mention d; For if a Velocity, Acting upon an Inertia, gives that Inertia * Soni 
half of it's own Action, one Velocity with one Inertia Acting upon another Velocity, 
which is contrary to it, with the ſame Inertia, ſhou'd cauſe + a Velocity on contrary 
Sides or Directions; For if one Velocity, on one Hand, will give an Inertia T its 
Velocity, the other Velocity, on the other Hand, will give the contrary Inertia 4 of 
it's Velocity, and the Remainder of the Velocities, on both Hands, will be in an 
Aquilibrium z Whereas, according to this preſent Law, the whole of the Velocities 
yo be Mutually transfer d to each other, and from thence will atiſe a Deſtruction 
of dotk 18 | 8 

F. 10. Tur Third Law is, that if Two Unequal Bodies, which are not Elaſtick, es 
ſhoud meet each other with ſuch a Velocity, that as much as the one Body exceeds Law of Us: 
the other in Magnitude, ſo much the other ſhou'd exceed the Former in Velocity, „iet Bon, 
| | | A a Or 
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Mr. Milos or, which is the ſame, if the Velocities are Reciprocal to the Bodies, after their Mu- 


—— Concourſe ſuch Bodies will be Quieſcent ; Becauſe the Quantities of Motion will 


Art. 8. 


This Lam al. 

realy anſwer d 
in the forego- 

ing Sections. 


The Fourth 
Law of Un- 
elaſtick Bodies 
Conſider d. 

Mr. Wh ſton. 
Prælect. 5. 
Art. 9. 


The Fifth Law 
of Unelaſtick 
Bodies Con- 
ſider d. 

Mr. Whiſton. 
Prælect. 5. 
Art. 10. 


The Sixth Law 


of Leaſes with an Unequal Velocity to the ſame Side, after their Colliſion the Quantity or 
Bodies 

Mr. Whiſton. 
Prælect. 5. 
Art. 11. 


communicates 2 
whence C will have 1 Velocity, whilſt 4 and B Retain only 1 betwixt them, that 


is, C will be carryd with a natur Velocity than AB, and therefore not with a 


Concerning the Concourſe of Bodies, Book II. 


be on both Sides Equal, and being Contrary will Deſtroy cach other. 

C. 11. TE Foundations of this Law have been already Examin'd and Cankider'd, 
and Firſt in Reſpe& of Equal Quantities of Motion, being calculated by making Five 
Degrees of Velocity, for Inſtance, Equal to the Sum of Five Equal Velocities, which 


this Law ſuppoſes, and is not proyd. Second, in Reſpect of Equal Forces deſtroying 


each other, which is an Axiom, but of little Service to the Explaining of Nature, 


according to what has been alledg'd in the foregoing Sections. 


F. 12. Tax Fourth Law concerning, Unelaſtick Bodies is, that if a Body, which is 
mov'd, is carry'd againſt another, which is Quieſcent, however Unequal in their Bulk 
or their Quantity of Matter, both of them after their Colliſion will proceed with a 
Common Velocity to the ſame Parts, as in Law the Firſt, and the Common Velo- 
city will be ſo much Diminiſh'd, as both the Bodies taken together are Greater than 


the Body, which was originally moyd. Thus, if AB is moy'd againſt C, Which is 


Quieſcent, with a Certain Velocity, that is, Two Par- 
ticles of Matter againſt one, the whole Velocity, which 
appertain'd to AB, will after Colliſion be diſtributed 
and divided into the whole Maſs A BCG, and therefore, 
ſince the Moments muſt be the ſame, as before Colli- 


ſion, the whole Nelacieht muſt be Diminiſh d in Proportion, a as the whole Maſs is 
_ Increas'd, 


FROM whence i it is Evident,/ that this Law depends upon the Truth of the Fir, 


which has been already Examin d, and therefore the Preſent does not want any par- 
ticular Confutation here; unleſs we farther add, that even upon the Suppoſition of 
the Truth of that Law, if A one Particle of Matter is carry'd againſt C, it commu- 
nicates 4 it's Velocity to it, and ſo it muſt be ſaid of B, another Particle of it; 
how therefore, when they are mov'd together againſt C, they ſhou'd ſtop, before they 


have each of them communicated < 


their Velocity to it, is no otherwiſe to be Ex- 
plain d, but by Curbing and Reſtraining the Communication of Velocity at Pleaſure, 
in order to make the whole A C to Proceed with one and the ſame Celerity; 


which therefore ſhou d have been Prov'd, namely, that the Quieſcent Body can never 
have a Greater Force Impreſs d upon it from the Action of Two Bodies, or Particles 


of Matter 4 and B, than from that of one as 4; If it can, ſince, in the Action of 


A upon C, they are ſuppos d to proceed together, in the Action of 4 and B upon C, 
they will not, Te C will proceed with a Greater Velocity than AB ; that is, if 4 
it's Velocity to the Quieſcent Body C, B will likewiſc do it, from 


Common one to Both. 
F. 13. TE Fifth Law is, that if Two Unelaſtick Bodies, which are Unequal, arc 


mov'd with an Equal Velocity againſt each other, the Quantity of Motion in both, 
after Colliſion, will be the Difference: of their Motions, before their Mutual Con- 
courſe ; becauſe, if AB and C are carry'd againſt each other, the Equal Moments of 
both will be deſtroy'd, and there will only Remain the Difference of them, which 


is to be Impended or Spent upon the whole Maſs, ABC; in which Law, Firſt, the 


Mutual Deſtruction of Equal Moments is not accounted for, by what foregoes; nor 
Second, according to the laſt Section, the whole Maſs procceding with one and the 


ſame Velocity after Colliſion ; and in Reality, this Philoſophy of the Mutual Con- 


courſe of Bodies is no more, than Moving 4B and C backwards and forwards with 
a Uniform Velocity, juſt as we pleaſe, and taking it for granted, that after Colliſion 


AB and C muſt certainly, one way or other, move together. 
FS. 14. Tg Sixth Law is, that if Two Unclaſtick Bodies, being Equal, are 657d 


Sum of Motion will continue the ſame, but the Common Velocity will be the halt 
of the Velocity of both taken together; Thus, if 4 or B moves with 4 Velocity, 
and C with 2 towards the ſame Side, after 4 or B arrives at C they will both pro- 
ceed with 3 Velocity each, ſo as to make the Sum of Motion the ſame with the 


Former, and the Comnion Velocity the half of the whole Motion. 
C. 15. THls 
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F. 15. Tnis Law therefore, and the Explanation. of it, is as Inconceivable as the 04% the 
Former; ſince, if A or. B, when carry'd againſt C conſider d as Quieſcent, ſpends = it's 1 1 
Velocity. upon it, according to Law the Firſt, why it ſhou'd communicate none to it, 5 
if the Velocities are Equal, and C is in Motion, is altogether Inexplicable; But 
this it muſt not do, if the Preſent Doctrine is True, becauſe after Colliſion they are 
to obtain one Common Velocity, that is, 4 or B and C are to have one Common 
Velocity, which is 2 after Colliſion, therefore 4 or ZB communicates no Velocity 
to & tho' in Motion, and yet, by Law the Firſt, it wou'd Impart I of it's Velocity to 
it, if it were Quieſcent, which is Abſurd: Or we may put it in this Way, A or B, by 
Law the Firſt, will Impart + it's Velocity to C, if it were Quieſcent, therefore an 

Unequal Velocity, = to Two Equal Velocities of 4 and B, will, according, to that 

Law, communicate + of the Velocity of 4, and + of the Velocity of B to C, when 
Quieſcent, that is, 2 Velocity, whereas, according to the Preſent Law, it will have 
only 1 Velocity communicated to it, when in Motion, which is alſo Abſurd;. : 

F. 16. ANOTHER Objection againſt this Law is, that, whereas 4 is ſuppos'd to have Oben 166 
an Unequal Velocity with C, yet, when they come together, they have the ſame Ve- woes mel 
locity, if 4 or B has 4, and C has 2, it ſeems, by an amicable Compoſition of the LES 
Matter, they will each of them proceed with the Velocity of 3; On the Contrary, | 1 
if the Degrees of Velocity are Really Different, ſo that one is twice as Swift as the —_— 
other, or as 4 to 2, it will be Impoſſible to ſay, how, upon their Meeting, they 
ſhou'd obtain the ſame Velocity, according to the Preſent Law; for if a Swifter Ve- 
locity, as of A or B, is Reſtrain'd by a Slower, as of C it ſo far deſtroys that Velo- 

city, and therefore their Sums cannot be the ſame before, as after their Colliſion, 

which is affirm'd ; if the Degrees of Velocity are not Different, , but Equal, that is, if 

the Velocity of one Body, is not Swifter than that of the other, and A or B has 

only the Sum of 4 Velocities, each of which is Equal to one of. thoſe, of which C 

has 2, there will be different Sums of Velocitics, where the Sums or Quantities of 

Matter are Equal, by which the Sums of the Velocities are Computed ; which is again 

.. ͤ % ᷑ œßö 

F. 17. Taz laſt Law of Unelaſtick Bodies is, that, if of Two Unequal ones, which 237 Seven 

are moved the ſame Way, the Greater Impinges upon the Leſs, the Common Velo- La Law 
city after Colliſion will be Greater than half of the Sum of the Velocities; On the een 


Contrary, if the Leſs overtakes the Greater, the Common Velocity will be Leſs fer. 
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after Colliſion, than that half of the Sum of the afore- mentioned Velocities. For - 3 1 
Example, if AB has 6 Velocitics, and C has 2, the Common Velocity after Colliſion Ar. 12. 5 18 

I will be more than 4; becauſe, by the preceding Law, if the Bodies were Equal, 4 ; __*- 
and C wou'd proceed together with the Common Velocity of 4, but A being 1 


Greater than 4, and conſequently than C, it will ſpend more of it's Velocity upon 
C, than A did, before they come to an Aquilibrium, and therefore the Common 
Velocity, with which 4 B C proceeds, will be Greater than 4; and for a Contrary Rea- 


3 ſon, if C incurrs upon AB, the Common Velocity will be Leſs than 4. 
= Tris Law therefore is Examin'd in the Former, and does not require any farther TW 
3 Arguments, or Convictions of it's Uncertainty or Falſhood. The Solution of all this = 
Buſineſs is, that Bodies, which have a Contractive Force Unite, and Adhere to each | F Ki j 
other by that Force, or Move together, upon their Velocities, which are of an Expan- _ 1908 
ſive one, Deſtroying their Particular Contractive Forces or Gravitation to the Earth. _ 
F. 18. Bur, before I leave this Subject of the Impaction and Concourſe of Bodies, Two Theorem 18 
I ſhall ſubjoin the following Theorem from a Celebrated Philoſopher ; That the ries 1 
Quantity of Motion, which is computed by taking the Sum of the Motions, which or Colliſon of 1 
are carried to the ſame Side, or the Difference of them carry d to Contrary ones, is Haan e l 
not Chang'd by the Action of Bodies amongſt one another. Which Theorem has Sir Il. Newt. 0 
Furniſh'd an Occaſion to another Excellent and Ingenious Philoſopher, in the Preſent Princip. Leg. 
Mechanicks, to Form the Two Subſequent ones, of which I ſhall Give the follow- _ 7 
ing Demonſtrations. . N Introd, 'ad l 
THEOREM the Firſt is, If one Body Impinges upon Another, which is Quieſcent, Tenni 1 
or which is Moved Slower to the ſame Side, or in the ſame Direction, the Sum of & 19. Leck. 13. i! 


the Motions in both Bodies, to the ſame Side, will remain the ſame after their Im- 
pattion or Colliſion, as before ; Let the Body 4 be moved according to the Direction 
of CD, from C to D, and let it Impinge or Fall upon another Body B, which is ſup- 

8 2 pos d 


3 "4 
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pos d either to be Quieſcent, or to be moved more Nowly in the fame Direction; 3 It 
is Afﬀrm'd, that thè Sum of the Motions. in both Bodies towards the ſame Side, 
that is, from C to D, will, before and after their une Impaction, or Colliſion, 


Remain the ſame. © 
Luxx therefore CD, the Motion of the Body A, be = 4, EE the Motte of the 


Body B to the ſame Side, be = =b, the Sum of their Motions wil conſequently be 
CDFEF=a+6; Let FG repreſent | 


the Motion, which is Impreſsd won A : Mer 8 5 | oc „ . Bu my orgs 
A on B, which we will ſuppoſe =; u .. CC 


Since therefore Action and Re- action 
are Equal and Contrary, B by Re- 


acting upon 4 will take fo much from 4, as is Imparted t to it; ; therefore let KD be 


Equal to FG Se, and the Motion of A after the Impaction will be = c, 
and the Motion of 5 5 + 2 but a-c+b+c=a+6, the Sum of their Motion 


before ſuch et 


Corol. 1. Ir FG =CD, or c a, C and XK will Coincide, and CK „ 20 and 


4 after Impaction will remain Quieſcent, and B will proceed with the Motion of 


e; that is, if a c o, * after Impaction 223 or the Sum of their Mo- 5 


tions before it. 
e 2; IF FG is Greater than CD, the Point K will fall to he Left Hand of "$1 


and the Motion of 4 will be Negative, or to a contrary Side ; that „ it £18 Greater 
than 4, let 4 be the Difference, therefore 4=c—4, and the Sum of their Motions 
after Impaction Will be == Ad d=i+b+c==d+b+c, that is, — A will belon 

1 ee Which will be therefore Negative, and e to B; and — 4 Te 


becauſe c—d=a 
THEOREM 4 Second is, If Two Bodies Move to Contrary 8810 and Meet Each 


other, the Sum of their Motions to the ſame Side, which is the Difference of their 


Motions to Contrary Sides, both before and after their Concourſe will Continue the 


ſame towards the ſame Side. 
Let 4 Repreſent the Motion of 4, and = b the Motion of B to a Contrary Side, 


Pn mag the Sum of their Motions to the fate Side, which is the Difference of their Motions 


to Contrary Sides, will be 2 , let c farther. .* to the Motion communi- 


cated to the ſame Side; therefore 4—c = to the Motion of A after their Con- 
courſe, and the Motion of B after it will be — b+ c; but a—c =hF£ after Con- 
courſe = 4 — —b the Motion of theſe Bodies before nw 
 Corol. 1. Ir bega, a- bc the Motion of 4 after Concourſe =o, and 4 will 
be Quieſcent after ſuch Concourſe, and c the Motion of B after Concourſe = 4 = 
"he Sum of both. their Motions to the ſame Side, or the Difference of them to Con- 
trary ones. - | 
Corol. 2. Ir b +c is Greater than 4, and 4 is the Difference, then b +c=4a+d, 

and G = d, and a—=b—c==—A4; that is, 2 c, the Motion of 4 after 
Concourſe, will be N nag to and to a Contrary Side, and the Motion of 3 will 
be e, but -A e ga —b—c-+c, the Motion of the Bodies after Concourle, =4=b, 
the Motion of them before it. 

The foregoing F. 19. IN Reſpect therefore of theſe Two Thipiting whatever we have alleds d 


da againſt Action and Re- action being Equal and Contrary, as alſo concerning the 

tion: of Them, Communication of Motion, and Matter being conſidered only as Conſiſting of mere 

Inquir'd into. Bulk and Magnitude, is Equally Valid here; And particularly, c is ſuppoſed to be the 

Motion communicated to B, and loſt to 4, if ſo, it is manifeſt, that the Quantity ot. 

Motion after Contact, or Impaction, or Impulſe will be the ſame as before it; But 

how is this Prov, that c is Loſt to 4 and Gain'd to B? Not from the Nature of Mat- 

ter, Which is ſuppos d to have nothing, but Bulk or Magnitude, which can neither 

FE Act or Re-act; If it is ſaid this Force of Re-aftion is ſuppos d, then that very Thing 

ae e Tone 5 is to be Provd; and the foregoing Theorem, which is Reſolv'd 

into the Two Succeeding ones, is Demonſtrated by Preſuming that to be True, which 
N propos d to Evince to be fo; that is, 4+6Za—c+b+60 becauſe 4 Loſt c and 

Gain'd it, and 4 Loſt c and & Gain'd it, becauſe they are ſuppos'd to do it. If there 1s 

any Real Force in Matter, by which this is Prov'd, it ſhould be ſhewn us, and how, it 


is deriv d from mere Bulk and Magnitude, and how it is a | Conſtant and Ms 
orce 
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Fe to bt no er Ge a Cue: of the Mind, and à Force, which 188 1 in the 138 | 
gination, without Reſiding in any Part of Nature; and yet, which is ſomething Won- 
derful, this Property or Theorem of Motion is brought to Prove Action and Re- 
action to be Equal and Contrary, which Theorem is notwithſtanding Provd from 
ſuppoſing Action and Re. action Equal and Contrary; On the other Hand, we ſhall 
in this Chapter Give the Laws of the Mutual Congrels of Bodics from Real Forces 
in Nature, the Expanſive and Contractive. 

F. 20. AFTER the Laws of Unelaſtick Bodics follow thoſe of Elaftick that is, of Elaſtick Bodie, 
Bodies, which , Reſtore: themſelves with the ſame Force, with which they are Com- N 264 
preſsd; The Firſt is, That in Bodies perfectly Elaſtick and Equal, if the one is Mov'd Primary Law 
againſt the other, which is Quieſcent, upon their Impaction that, which is Mov'd, 5 wag 9885 
will be Quieſcent, and the Quieſcent will Procced with the fame. Celerity, which Mr. Whiſton: 
was originally in the Impellent : Becauſe, by the firſt Law of Unclaſtick Bodies, or 3 5 
of Mere Impulſe, it will communicate half it's Celerity, but the Elaſtick Force is 3 
Equal to that Celerity, which upon Impulſe the one Body Gains, and the other Loſes, 
and Acts Contrary ways, ſo as to be Added to the Motion of the Body Impell d, and 
Subſtracted from the Impellent; from whence it will follow, that ſince half is Com- 
municated by Simple Impulſe, and the other half by the Elaſtick Force, the whole 
will be Transfer'd from the Impellent to the Body Impelld, and the Former will re- 
main Quieſcent, ſeeing the firſt half is loſt by Communication, and the laſt by Re- 
action; Thus, if A is 4 Velocity, and Bo Velocity, after Impulſe A4 is 2, and B 2, 

- 5185 the Elaſticity Adds 2 more to B, and Gives x 46S to 4, 10 chat, in the Reſult, 

A will be o, and 2 4 in Velocity. . 

F. 21. ACAINST this Doctrine and Mypotheſt is We are = therefore Firſt to Obſerve, 0bjeftion thi 
that That of Simple Impulſe is neceſſary to This, which has been Conſider'd, and poly e 
Which, if not true, Iavolves the Preſent in the ſame Error; Second, That, tho' this Law of El- 
Law of Elaſticity, and the others, which depend upon it, were certain, and did obtain /i9- 
in Nature, they are yet far from being any General Laws of it, ſince Heat and Cold, 

_ Hardneſs and Fluidity, Ge. are not Reducible to them. 

F. 22, To Omit what We have ſaid in the foregoing Section, the very Hypothths 0bjeftion the 
of this Kind of Elaſticity (for Simple Tmpulſe is a fort of one by it's Action and Sn if 
Reaction) is, in the firſt Place, the moſt Arbitrary, that can be poſſibly Imagin'd, and e 
in the Second, is not Anſwerable to it ſelf: It is Arbitrary, for why the Elaſticity 
ſhould be 2, in the Inſtance above, rather than 4 or 8, or any other Number, is not 
deternun d. by which means 4 wou'd be —2 and B 6 Velocity, or A 6 and B 10 
Velocity, and Laws might be form'd, and Calculations made, upon ſuch Hypotheſes, 
as well as that, which is propoſed to us; and ſo on the Contrary, inſtead of 4 and 8 
we might likewiſe ſubſtitute . 1, or 7 Or any Fraction whatſoever, and in the firſt 
TAC, 1 wou'd be I, and B z, and in the Second, 4 wou'd be 1+, and B 2+ 
Which wou'd give an abundant Scope to theſe Abſtracted Reaſoners to Compute 

15 Laws and Rules of ſuch a e Elaſticity, whenever They ſhall be at Lei- 

ure. 

F. 23. Trar this Proportion or Degree of Elaſticity is farther Arbitrarily Am d, 0bjedion the 
is Evident, ſince to the Nature of Elaſticity it is only required, that the Repreſſure Third again 
ſhou'd be Equal to the Force, which Compreſſes, which is as well obſerved in — 4 +4, f 
or - 2, as in — 2 ＋72, where the Velocities of both Bodies are before ſuppos d, 

by Law the firſt, to be Equal; for if one Body Impinges upon another, and after 

Contact they proceed with the ſame Celerity, any Force ſuperinduc d of Acting and 
Re-afting may be Equally call'd an Elaſtick, as that which is Commenſurate to the 

Force, Which one Body Gains, and the other Loſes, in ſimple Impulſe; becauſe there 

may be ſuch an Innate Elaſtick Force preſum d in Bodies, which does not 1 

upon Impulſe. 

F. 24. BESIDES which, if the Preſſure and Repreſſure of Bodies were to be Mei- 0jedion the 
ſurcd by the Compreſſion Reſulting from Impulſe, what wou'd that be? Not what pon againſt 
is here ſuppoſed, the fame, which one Body Gains by Impulſe and the other Loſes, 
becauſe it is Impoſlible, that the Celerity Communicated ſhou'd Re-at with the ſame 


Force, with which it is Progreſſive on the one Hand, or that the Celerity on the other, 
Which 
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objection the 
Sixth againſt 


O6jefion the ; ; F. 2 75 WE are farth 
Seventh againſt count in the Action of 4 upon 3B, yet even then this Law will not be True; ſince 


AA Velocity, and B o Velocity, if the Elaſticity of B is Equal to the whole Im- 


Concerning the Concourſe of Bodies, Book II. 


which remains and is not Communicated, ſhould Act with a Progreſſive Force, which 
it has loſt by the Preceding Communication; Thus, if A is 4, and B o, in their Velo- 
cities, and upon Colliſion let 4 be 2, and B 2, there is no Reaſon from thence to 
Affirm, that by Introducing Action and Re- action, 4 ſhall Communicate 2 more of 
Velocity, becauſe it has loſt 2, or, that B ſhall Re- act with the Force of 2, becauſe it 
has Acquir'd the Force of 2 in Progreſſion; It is farther altogether Unaccountable, 
how Elaſticity, which conſiſts in Re- action, ſhou'd promote a Propagation of Motion, 
as will be afterwards Explain d. . 7 e 1 885 


Objeftion the F. 25. MOREOVER, If this could be Granted, that by Impulſe 2 Velocity was 
Fifth againſt 


Communicated from 4 to B, and by the Elaſtick Force 2 more, ſo that the Whole 
ſhould be Transfer d to B, yet this will not be caſily accounted for, why 4 ſhould 
be Quieſcent, unleſs upon this Suppoſition, that a bare Communication of Motion, 
and a Re- action againſt it, ſhall have Equal Effects in deſtroying it in the Impellent 
A, which is Impoſſible, unleſs to Communicate is to Re- act, or a mere Tranſlation 
of it from one Body to another is the ſame, as to Hinder and Reſiſt it's Commu- 
nication; if therefore 2 Velocity was Communicated by Impulſe from 4 to B, and 
another 2 Velocity from 4 to B by Elaſticity, it wou'd not follow, that 4 ſhou'd 
be Quieſcent; becauſe if Impulſe Communicates 2 Velocity, and is Quieſcent in Re- 
ſpect of that Velocity, which it Communicates, if Elaſticity Communicates 2 Velo- 
locity, it's Re- action ſhou'd give an Impreſſion upon the Impellent, ſo as to make 
it Retire with 2 Velocity, or otherwiſe Elaſticity will be the ſame as Simple Im- 
pulſe, which yet are here Diſtinguiſh'd ; Nor farther is it Evident, that by Simple 
Impulſe, what Velocity one Body Gains, the other Loſes, | becauſe, if one Body Acts 


upon another, which has no Force of Re- action, it may Impreſs it's own Action up- 
Acting upon 


on that other Body without Diminiſhing it ſelf, as in the Caſe of Fire 
Fuel, or Motion Acting upon Non-Reſiſtance in the Abſtract,  —_ 

F. 26. ANOTHER Thing, which we muſt obſerve, is, that this Hypotheſis does not 
Agree with the Definition of an Elaſtick Body, which is ſaid to be ſuch, when the 
Preſſure and Repreſſure are exactly Equal, which if they were, it would be altogether 
Impoſſible, that any thing elſe ſhould Reſult from them, but a Perfect Quieſcence 
in both Forces; for if A, Abſtracted from Impulſe, ſhould Preſs upon B, and there is 


a Force of Re- action Equal to that Preſſure, A cannot Move 33 forwards, becauſe 


3 Preſſes backwards, nor 3 Move A backwards, becauſe 4 Preſſes forwards with a 


Force on both Hands, which is Aquipollent ; if it is ſaid, the Force of Repreflure is 


_ ſuppoſed to be ſuch, as can actually Reſtore it ſelf upon any Preſſure made upon 
it, then Repreſſure is Superior to the Compreſſion, Contrary to the Definition of a 
Perfect Elaſticity, and would be ſo far from Promoting of Motion forwards, that 


it would Repell the Incurrent Preſſure to the Oppoſite Side, and give it a Direction 


that Way. | | 1 | 
cr to take Notice, that if Impulſe is made one Part of the Ac- 


pulſe and Elaſticity of 4. will upon their Congreſs deſtroy each other; if B is Equal 
to the Impulſe only of 4, it will deſtroy that and leave the Elaſticity of 4 to exert 
it ſelf with it's Proper Force; if B is Equal to the Elaſticity of 4, 4 and 3 will 
be in an Aquilibrium in reſpe& of their Elaſticity, and conſequently, the Impulſe 


will not Prevail, which will be ſpent upon Both, if Law the Firſt of Unclaſtick 


Bodies is true, that is, they will both proceed with the Velocity of 2, Contrary to 
the preſent Aſſertion of 4 Transferring it's Whole Velocity to B; for by Elaſticity 
I here mean the Expanſive Force, or the Force of Repulſion, and which is the only 


true Notion of it, as will be afterwards ſhewn. gs 
it's Elaſticity, 2 Velocity to 5, 


oObjedion the F. 28. BESIDES how A 4 Velocity ſhou'd transfer, by 
Eighth againſt 


and deſtroy 2 in the Impellent 4, is Inconceivable, if Compreſſion and Reprel- 


Equal to no Motion or Velocity at all, Impreſs'd from BB, and therefore, it the Et- 
fects are not Equal, the Cauſes cannot be; that is, Preſſure and Repreſſure are not ſo; 
but there is no Re- action Impreſs'd from B, but what is ſuppos d to Ariſe from 4, 


Which can be None, becauſe it's Tendency is torwards. 
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ſure are Equal; becauſe 2 Velocity, Communicated forward from 4, is not a Force 
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Chap. II. and the Compoſition ——  —-. apt 


F. 29. WE muſt Add, it is ſtill leſs Anſwerable to the Deſinition of perfectly e gen the 
Elaſtick Bodies, that, what one Body Gains and the other Loſes by Impulſe, is the = / RE 
Meaſure of this Elaſticity, becauſe in Equal Bodies 4 may have 4, or 6, or 10 Ve- 

locity, when B is Quieſcent ; and conſequently, the Meaſure of Elaſticity may be 2, 

or 3, or 5, or any other Number, whilſt Elaſtick Bodies, conſider'd in their Innate 

Force of Repulſion or Expanſion, may not be Proportional to ſuch Numbers. 

F. 30. Ir, what one Body Gains and the other Loſes, was the Meaſure of Elaſticity, ObjeAion the 
it wou d not yet be Agrecable to the Definition of it's Nature, or of Compreſſion vale oe 
being Equal to Repreſſure; ſince Velocity of Impulſe, and the Communication of it, | 

has no Connection with Acting and Re-acting, unleſs becauſe 4, which has 4 Velo- 

city Communicates 2 to B, which has none, therefore 4 AQs with the Velocity of 

2 by it's Elaſtick Force, and B; Re- acts with the ſame, betwixt which Two Propoſitions, 

it is Impoſſible, there ſhould be any Dependence in Reaſon. 

F. 3 . IF all this was true, againſt which we have been Dipuring: theſc Laws of 5 the 
Elaſtick Bodies, as well as thoſe others of Unelaſtick, wou'd be far from giving us e 
any juſt Notions of Things, as they Exiſt; for, tho they were Adapted to the Solution Lew 
of ſome kind of Material Beings, as of certain Solid Bodies in their Mutual Con- 
courſe, yet, ſince they would not Comprehend all, nor one Millionth Part of them, 
of what Importance or Significance can ſuch Laws be to the Explaining of Nature, 

Where ſo ſmall a Part of it is conſider d? For, if theſe Laws could give an Account 

of the Mutual Congreſs of certain Hard Bodies, which they cannot do, as thoſe of 

Bowls meeting each other, which are of the ſame Matter and Force, they can ſtill 

leſs Inform us of the Properties, which Reſult from the Mutual Congreſs of Marble 

and Lead, of Steel and Marble, or in General of Stone, or Wood, or Metals, and 

the various Kinds of them in their Concourſe with each other; and if theſe Laws 
cannot do this, they can till leſs furniſh us with a Solution of Heat or Cold, of 
Hardneſs or Fluidity, of Coagulation or Chryſtalizing, All which are entirely unac- 
countable by ſuch Laws as theſe, which therefore are to be e from a True 
Philoſophy. 

F. 32. NoTWITHSTANDING, for the ſeveral Reaſons before Allede'd, we cannot but Theſs Reaſnings 
be of Opinion, that theſe Laws of Elaſtick Bodies do not ſerve us in the Expla- pos rang 
nation of Nature, we muſt yet confeſs, that the Demonſtrations form'd upon the when .conſe- 


Preſent Hypotheſis of Simple Impulſe and Elaſticity are ſuch, as ought to give us a 3333 


Due Value and Eſteem for the Contrivers of them, as they advance our Abſtracted an diftradied 


and Mathematick Reaſoning, amongſt whom none appear to have treated this Sub- » 
ject with Greater Clearneſs and Brevity than the Famous Sir /. Newton, and my Lov- Algeb. P. gi. 
ing Friend the Reverend and Learned Mr. Morgan before-Mention'd. . 1 
Bur having already Conſider'd the Two Principles, upon which theſe Computations 90 1 
depend, I ſhall now Propoſe the Laws of the Mutual Congreſs of Bodies, deriv'd from Chap. 11. 
their Innate Expanſive and Contractive Forces, after having obſery'd upon the Great Fart . 
Philoſopher and Geometer here Refer'd to, that, when he comes to give us an Account 
of Bodies, which meet each other, he Tells us, by Changing the Sign of &, the Celerities 


A-4326 B 2 42A ＋ A bs | 
f 4 | Ts . | 
O and B after Reflection Will be 1 and 3 which is 


Evident, becauſe, when 4 tends one way, and & another, if the one is Expreſs'd by 
+4, the other will be Expreſsd by -, and Aa- x, and —Bb +x will be the Mo- 


AA D 
—, and 


tion after Concourſe; The Celcrities therefore will be | 


—Bb 5 | | pre Ee 3 
But — * — I =a+6, and VVV 
2434 ＋ 243 An 2432 243, 4 2230 
and = =: ; Therefore — — 3 . 
A＋ ON AA+AB. A 


2ABa+24B6 2 Aa+Ab—Bb 


2 the 
AB+BB A+B 


= to the Celerity of 4; Likewiſe — — = 
Celerity of B. 


Bur then, Firſt, when we come to Inſtances and Examples of this Doctrine, 
Bodies are ſuppoſed, as alſo in the Calculation, to be Homogeneous in their Matter, 


and the Moments of Them to Conſiſt of Mere Bulk and Celcrity, which we 
Deny; 
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Deny; And Second, ſometimes 4 is Imagin'd to Incurr with a Negative Force, 
which ſhews it is nothing, but an Abſtracted Reaſoning; Thus, Let 4, 4, B, &, be; 


Bulk, 8 Celerity, 9 Bulk, 2 Celerity, TE If 4 and B Proceed the ſame 


a1—aB 2bB 
— — en, that of 


Way, ; the Celerity of A after Reflection is Sn Ty + z 


. * — : 244 > 3 . =53z that i is, "he Whole Moment of A 18:4 Bulk * 8 Celery, 
75 B, 9 Bulk *« 2 Celerity before Reflection; but B =9 Bulk Acquires 3 Celerity 
after. Reflection, and therefore there muſt have been 9 * 3 Celerity Communicated 
to it from 4, which yet had only 8x 3 Celerity, but how 4 ſhould Communicate 
x * 3 Celcrity more than it had, and by that Means Return with the Celerity of — 1, 
is 1 Inconceivable, unleſs in ſuch an Abſtracted Reaſoning. 
Bor to proceed to the Laws of the Congreſs of Bodies in a Real Philoſophy. 
The Laws of F. 33. LET 4 Repreſent the Quantity of Matter, or the Number of it's Parts, in 
the Congreſs one Body, and B the Quantity of Matter, or the Number of it's Parts, in the other; 


o % 1, Let E and C Denote the Expanſive and Contractive Forces in the Former, and e and 


Real Philoſophy 
and the Theo-, 5 thoſe of the Latter; And let Y and Expreſs the Velocities in Each. 


een THrEoREM the Firſt; The whole Moment of 4 will be therefore AE CV and that 
on the Dofirine Of B, Bec v, and if they tend the ſame Way, the whole Moment may be Expreſsd 
3 en. by AECY + Bec after Concourſe ; in which we ſuppoſe, that 4 and B are only 
hide Fires, the Numerators of the Forces ECV ecv, and theſe the Denominators of the De- 
grees of them; that the Innate Expanſiye and Contractive Forces in the ſame Bodies, 
E and C in the Firſt, or e and c in the Laſt, Act contrary to each other, and that, in 
Different Bodies, E As to the ſame Part with c, and C with e, but that E and e the 
Expanſive Act contrary to each other, as allo C and c the Contractive; that likewiſe 
the Velocities Impreſsd Y and v in the fame Bodies Promote and Act with the Ex- 
panſive againſt the Contractive, tho not in the ſame Proportion, as the Expanſiye 
againſt the Contractive, the one being an Expanſive Force and a Stronger deriv'd 
from the Mind, and the other from Matter only, that is, that “ Advances and Pro- 
motes the Force of E againſt C, and v that of e againſt c; and laſtly, that in Diffe- 
rent Bodies the Velocity of Acts contrary to the Velocity of v, by how much the 
Laſt is ſlower than the Former, and likewiſe 165 Acts with e againſt e, and v with C 

againſt E. 
"TuroreM the Second; If they Act in Contrary Directions, which i is the Caſe of the 
bo Moment AECY — Becv, 4 and B, as before, are conſidered only, as the Numerators 
of theſe Forces, 
Number ; The Innate Expanſive and Contractive Forces in the ſame Bodies, E and C 
in the Firſt, or e and c in the Laſt, Act likewiſe, as before, Contrary to each other, 


192 


and in Different Bodies E Acts to the ſame Part with , and C with e, but E and e 


the Expanſive AQ Contrary to each other, as alſo C and c the Contrattive; Farther, 
the Velocities / and v, in the ſame Bodies, Promote and Act with the Expanſive 
againſt the Contractive, tho' not in the ſame Proportion, as the Expanſive againſt the 
Contractive. and for the Reaſon Alledg'd above, that is, T Promotes and Advances 
the Force of E againſt C, and v that of e againſt c; and laſtly, in Different Bodics /” 
Acts againſt v and with c, and v againſt / and with C; alſo Y Acts againſt e, and v 
againſt E. And in both theſe Theorems + and — are not Marks or Signs of Ad- 
dition and Subſtraction, but of the Moments Acting the ſame, or contrary Ways. 
FROM whence it follows, that theſe Two Theorems only differ in + or —, but 
that the Acting Forces fall exactly under the ſame Laws, and which, before we pro- 


ceed, we ſhall Endeavour to Explain. 
FRS T, As for 4 and B, they being only the Quantities of bs Ang Fe Forces, there 


is no farther Occaſion to ſpeak of them. 

SECOND, E and C, or e and c, being the Expanſive and Contractive Forces in the 
ſame Bodies, Act contrary to each other; the Firſt Acting from a Center, or by Re 
pulſion; and the Laſt towards one, or by Contraction. 

Tulnp. In Different Bodies E is Expanſive or Repells the ſame Way from its 
Center, as © is Contractive or Tends towards it's Center, and e is Expanſive or Repells 
the ſame Way from it's Center, as C is Contractive or Tends towards it's * 

Al 


which are ſupposd to ſubſiſt in every Part of Matter, which they 


Et Af ve be. 4B ²˙ rr 747 AA 5 
F C CER nab one i be i © oy ting ö 
r ͥũ —mn¹nn ⁵——T—T—T . r d -[ 8 : . 
eee he on oc 1 8 FCC 8 3333 * 8 TT... d ²˙¹ wm , 
. 8 L 7 ee ar RAE RI SENENGIY eee 2 wt 1 8 FE” PTT 3 ED * REN N Ds TT Er RE e „* . 
: * LONG nnn ds SIE C. ·˙·¹ TTT TT!!! dd ⁰˙—mUmmQ̃ kd d ] v ⁰³1¹.ü 5 
7D « T 0 8 33 VS 8 3 1 3 5 2 8 8 8 N Ie 8 n W * . 
Os OY c . ne nn oo 1 ²˙— AAA Cc c ccc ; 
: * : en c ͤ !v—!.:. n ð NENT GE 75 3 r nns 
PLS LE ¶⁰⁰yd RI oo y ĩðVvb N 
: ? © : EIS, l , è⅛mWu' Ä!-!ih;hggg. m d ] ⅛ «ü; ð ͤ j 1 
. 5 888 r Fee C * 


... PRE A EEIEN 
r . 
D 8 3 
on 8 2 PINT 
Enn CIR 


Chap. IT. and the Compoſitton of Forces. 193 
and therefore E Acts with c in another Body, againſt C in it's own, and, vice versd, 
e Ads with C in another Body, and againſt c in it's own; Thus likewiſe E the Ex- 
panſive or Repulſive Force in one Body Acts Contrary to e the Expanſive in another, 
they Acting by Expanſion or Repulſion from different Centers; and for the ſame 
Reaſon, C the Contractive in one Body Acts Counter to c the Contractive in another, 
becauſe they Tend to Different Centers. 1 5 | 
FouRTH, The Velocities Y and v-in the ſame Bodies, / in ACF, and v in Becv, 
Act with E and e againſt C and c, becauſe C and e Tend to a Center, and conſe- 
quently to Quieſcence and Reſt, which is oppoſite to Velocity ; whercas Velocity has 
an Expanſive Force, as Tending from the Center of it's Communication, which Cen- 
ter is yet Different from the Center of the Body's Expanſiye. 
Frern, The Velocities / and v in different Bodies Act againſt each other, or not 
at all upon each other; for, if they are Equal, and proceed the ſame Way, there is no 
Impaction; if they are Superior the one to the other, ſo much as the Difference is 
betwixt them, ſo far they are Contrary to each other; and, if they Act in Oppoſite 
Directions, the Caſe is Manifeſt. 55 „ 7 
S1xTH, Laſtly the Velocity Acts with e, and v with C, in different Bodies; be- 
cauſe / Acts with E, and v with e, againſt C and c in the ſame Bodies, by Arr. 4, and 
E Acts with c, and e with C, in different Bodies, according to Art. 3; Therefore 
Acts with c, and v with C, in different Ones; In like Manner, “ Acts againſt C, and 
v againſt c, in the ſame Bodies, by Art. 4, but C Acts with e, and c with E, in diffe- 
rent Ones, according to Art. 3; Therefore Y Acts againſt e, and v againſt E, in diffe- 
rent Ones. e . | FE: 155 
Ir muſt be obſervd, that > < are Notes, or Signs of Greater or Leſs, in the 
following Caſes ; Being the ſame, which are made uſe of by Dr. Vallis in his Limits 
of Aquations. „ Rr 8 
F. 34. LET us therefore now ſuppoſe the Quantities of the Forces, or the Nume- The fever“! 
rators of them, 4 and B, to be Equal, as likewiſe the Velocities, with which they 9% e A 
Incurr upon each other, which therefore muſt be the Caſe of the Second Theorem r 
AECY — Becv, that is, where theſe Forces are directed to Contrary Sides; Becauſe | 
otherwiſe, having the ſame Velocities, they could not meet, nor would there be any 
Concourſe or Impaction: And this we at preſent ſuppoſe, that we may Enquire, what 
the Real Forces of Bodies arc. E ; > 5 De ares | 
Caſ. 1. Ir ESC, and e c, in the ſame Bodies, and Ege, and Cc, in diffe- Why Two Equal 
rent Ones; that is, if the Expanſive is Equal to the Contractive in the ſame Body, 24 1 158 
and the Expanſive is Equal to the Expanſive, and the Contractive to the Contractive 2 A 
in different Ones, and the Sums or Quantities of the Forces, and the Velocitics in aint each 
4 both, are the ſame, a perfect Quieſcence will follow in both Bodies upon their Mu- 5a abe 
tual Concourſe; Becauſe, in the ſame Bodies, the Expanſive and Contractive Forces will upon their 
b are in an Equal Balance, being Equal in their Forces, and Acting Contrary to cach F os 
other; and in different Ones, E, which Propells one Way, is = to e, which Propells 1 
another, and C, which Contracts one Way, and Acts with e, is gc, which Contracts ano- 
ther, and Acts with E: And this may poſſibly be the Caſe of Two Globes of Lead, 
or other Matter of the like Nature, where the Expanſive, or Reſilient, or Elaſtick 
Force is ſo Balanc d by the Contractive, that little or no Reſiliency Enſues, but a Per- 
fect Quieſcence is Caus d upon their Mutual Impaction; If the Velocity is Greater in the 
one than the other, they will proceed to the Side, from which the Weaker Velocity 
Acts, with the Exceſs of the Greater above the Leſs divided betwixt them; for the 
Body, which is Acted with the Greater Velocity, cannot move Faſter, than that, which 
was Acted with the Slower, becauſe this Latter lies before it, and it cannot move 
Slower, becauſe all the Velocity lies on the Side of the Former, therefore they will 
move Equably and together, and conſequently, the Exceſs of the Greater Velocity 
will be divided Equally betwixt them; Nor will this be altered, if 4 or the Sum of 
the Velocities is Greater than that of B; But, if A is leſs than B, fo that, tho the 
Velocity is Great, the Moment is too Small to move B, the Velocity of 4 will be 
Spent, either Backwards or Sideways. And the Preſent Caſe will be a Poſſible one, 
becauſe E , and C=e, and are not A quations, which Contradict each other. 
Caſ. 2. Ir E, and e=c, in the ſame Bodies, and Ec, and , in dif 
terent Ones, that is, if the Expanſive is Equal to the Contractive, in the ſame Bodies, 
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and, in x Different Bodies, the Expanſi ive of one is Equal to the Contractive of the 
other, and the Expanſive of the Latter Equal to the Contractive of the Former, the 
Velocities, and the Quantitics of the Forces continuing, as in Gale the Firſt, Equal, there 
will likewiſe Ariſe a perfect Quieſcence from ſuch a Coneourſe of Forces: | Becauſe; 
ſince E =c in different Bodics, and ee in the ſame Bodies, Be; and ſince e=C 
in different Bodies, and e c in the ſame, Cre; and therefore, all the Forces being 
Equally Balanc'd, as before, this Caſe will be Reſolvd into the Former, tho! it is 
differently Expreſs ; and it will be a Poſlible Ae dean all che 6 p are 
Conſiſtent with each other. 
1 3, Is EC, and ee, in 455 ſame Rs, and E 1 . cr, 18 en 
Ones, it will be an Impoſſible c Caſe, and cannot obtain in Nature; for ES e, and ec, 
therefore E, likewiſe E Se, and E therefore e=C; but C>% and ec, 
therefore C e; and Cc, and E=C, therefore E De; Was 18 E c, and 1 4G 
and Ce, which is Impoſſible. # 
Caſa. Ir EC and e g c, in the ſame nadie ac E > e, and G in different 
Ones, it will be alfo an Impoſſible Caſe ; becauſe E= 0 and yet >, and Ce and 
yet Se, by a like Reaſoning with the foregoing. 
Caſ. 5. Ir E=G, and e c, in the ſame Bodies, and 2 . and e >G in We 
Ones, this likewiſe will be an Impoſſible Caſe; becauſe e =E; and > E, and 2 
and >C, by the foregoing Reaſoning, which is Impoſſible. | 
_ __ Caſ. 6. I ESC, and e e, in the ſame Bodies, and = and e= 72 in differen 


Ones, the Caſe, as before, will be Impoſſible. 


Two Equal Caf, 7. IÞ E=C, and ec, in the ſame Bodies, and in different ne E , and 


and Differently Cc, this will be a Poſſible one; becauſe E De, and e c, and Ct and EC 


Mnelaſlick Bo- 
dies, Carry's therefore on both Hands Ec; On the Contrary E e, and Z=C, and CS Ye, aud 


againſt each 0- c, therefore on both Hands C>e; that is, 4 being = B, and Vg u, E will Re- 


ö 
eg ell e with a Greater Force to a contrary Side or Direction, than e will Repell E to 


Velotities may 


upon their 2 a contrary One, if nothing elſe was to be conſider d; but C Acting againſt E with a 
courſe be Force Equal to it, it's Repulſive Force is Balanc d with the Contractive, as likewiſe 


7 76 To. e with c, and tho E Acts with e, yet Calſo Acting with e, there is nothing can En- 
93 7 ſue from the Concourſe of ſuch Forces, but the Quieſcence of them, which is 
L, the Caſe of Two Unelaſtick Bodies, yet whoſe Intrinſick Forces differ from 


0n another, do's 


10 e but each other, as probably of Two Equal Globes of Pure and Unmixt Gold, (which is 
Fe Soft and Unelaſtick) and of Lead, or of Lead, and Clay, and the like. It muſt alſo 


e be obſerved of Unelaſtick Bodies, as Lead, that, if one is Quieſcent, and the other 
77 is made to Deſcend upon it, it will not Rebound from it, but if the Velocity of 
e, Two Leaden Bodies, Meeting each other, is Increasd, there will be a Repulſion ; 
| Which proceeds from the Expanſive of the Velocity being Greater than the Con- 
tractive of the Lead, by which means they Propell each other to Contrary Directions. 
and yet if one 55 Body Deſcends upon another, which is Quieſcent, and the 
Velocity is Increas d, it will not Rebound, becauſe the Expanſive of the Velocity 
Acts with the Contractive of the Quicſcent Body, and Tends the fame 3 00 and 
there is no Expanſive of the Quieſcent to Repell it. 
Caſ. 8. IF E=C, and e c, in the ſame Bodies, and Ec, and ec in different 
Ones; therefore C c, and 1 6, as allo E De, and yet e>E, which is again 
an Impoſſible One. 
Gal. 9. If E=C, and e=c, in the ſame Bodics, and E=e, and Ce 6, in different 
Ones; ; therefore C=e, and << e, E c, and <c, which is Impoſlible. 
Caſ. 10. IF ESC, and ec, in the ſame Bodies, and Z<e, and Cg c, in different 
Ones; therefore E=c, and Se, C=e, and Se, which is Impoſſible. 
Ai, Fade „ in the fame Bodies, and Ec, and e<C, in different 
Ones; therefore e E, and E, c and , which is Impoſſible. 
Caſ. 12. If E=C, and eg c, in the ſame Bodies, and E / c, and e=C, in different 
Ones; therefore E e, and <e, Ce, and Sc, which is Impoſſible. 
Caſ. 13. Ir E C and eg c, in the ſame Bodies, and Z<e, and C / c, in different 
Ones; therefore E /c, and C /e, which is a Poſſible Caſe, and will exactly Corre- 
ſpond with Ca/. 7. Excepting, that the Greater Forces will be in Becwv, and the Leſſer 
in AEC, whercas the Greater Forces, in that Caſe, were in AECY, and the Leſſer 


in Bec v. 
| | Caf. 14. 


BS: 


=P 


1 
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"pA 14. Ir E C, and e Se, in a ſame Bodies, and * c, and e G In diffe- 
rent Ones; r e E * e, and 4 E, as alſo CE & and = C. Which 1s Im- 
o 

e Caf. 15. Ir EZ C, aut b in the fo Bodies, and E De, and 1 in Aitkerelt 
Ones; therefore E c, and c, and e='C, and >C, Which is Impoſſible. 4.28, 

Caſe 16. Ir E C, ande c, in the lune Bodies, and Ee, and '*=C, in different 
Ones; therefore e E, and E, Ce, and Vc, which is Impoſſible. 

Caf. 17. If E=C, and ee, in the ſame Bodies, and E r e, and C c, in Aitferent Why an Un- 
Ones; therefore E 8 and CS e, which is a Poflible Caſe; That i is, if the Expan- 75 * 
five Force in one Body is Equal to its Contractive Force, and the Expanſi ve Force Que 3 


in the other Greater than it's Contractive, and in different Bodies, if the Expanſive c, e 
om thence, 


Forces are Equal, and the Contractive Force of the Firſt Body is Greater than the 3 Elaſticks 


Contractive of the Laſt, It will from thence follow, that the Expanſive of the Firſt falling upon a 


is Greater than the Contractive of the Laſt, and the Contractive of the Firſt Equal to N. =_ 


the Expanſive of the Laſt. | Reflefted, but | 


'Tars will be the Caſe therefore of an Unelaſtick Body EC, whoſe Expanſive and N ee 5 


Contractive Forces are in an Equal Balance, as ſuppoſing Lead, and of an Elaſtick and if they 
Body ec, whoſe Expanſive is Equal to the Expanſive of the Former, but Greater than _ oy an 
qu ecock Ns 


the Contractive of the Latter, and therefore Elaſtick, as ſuppoſing Marble is ſo, and % Elaflick is 
which will have theſe Properties, which are found in Experience, and are Accounted Carry'd 10 the 


for, by theſe Forces, as the Concourſe of Lead with EGG or Gold with Lead, Was, na 


by Caf. 1, 2, and 7. 

1. ThAr a Globe of Lead, Dropt upon a Marble or Ss Paventent, will be Re- 
puls'd or Rebound from it, or, which is the ſame, a Globe of Lead, Incurring upon 
2 Quieſcent, and Fixt Globe of Marble, will be Reflected from theres, z becauſe the 
Expanſive Force of the Marble, which is Greater than it's Contractive Force, Acts 
Counter to the Expanſive and Contractive Force of the Lead, which are ſuppos d to 
be Equally Balanc'd, and therefore Repells it, but as this Expanſive Force is Weak, 
and the Contractive of the Lead is Great, the Repulſion is Small; and it is not Iris - 
| le, but the Contractive Force of the Lead may be Greater than it's Expanſive. 
which will contribute ſtill more to the making. the "Repullic don from the Marble 
F | 
2. THAT a Ball or Globe of Marble, on the Contrary, Dropt peil a Paverktht of 
Lead, or Incurring upon a Quieſcent, and Fixt Globe of it, is not Reflected, but rather 
ſeems to Tend downwards, if there is any thing below ſuch a Payement, to which 
it can Tend, as in the firſt Caſe, or in the Second, Endeavours to Cloſe, and Unite 
with fuch Globe ; becauſe in this Caſe the Expanſive Force of the Marble Acts the 
ſame Way with the Contractive of the Lead, and therefore they rather Tend to an 
Union with, than a Separation from each other. 

3. Ir neither of them are Quieſcent, the Globe of Lead Meeting with a Globe of 
Marble with an Equal Velocity, and being Equal in their Bulk and Dimenſions, will 
Repell it, and Carry it to the ſame Side, to which it ſelf Moves; becaule the Globe 
of Lead Acts with the Expanſive Force of it's Velocity, Which is Equal to that of 
the Velocity of the Globe of Marble, but the Contrattive Force of the Lead being 
Greater than that of Marble, for in the Preſent Caſe C c, the Moment of ſuch 
Expanſive Force of the Velocity of Lead muſt be Greater than that of Marble, and 
therefore muſt Repell it to the ſame Side, ſince the Expanſive Forces E and e are 
Equal, but the Marble will not Rebound from the Lead, and will therefore proceed 
along with it, for the Reaſon alledg'd in Art. 2. Namely, becauſe e the Expaniſive 
Force of the Marble Acts the fame Way with C the Contraftive of the Lead. We 
only bring theſe Two Bodies of Lead and Marble, as Inſtances of Unelaſtick and 
Elaſtick Bodies in General, tho' perhaps they may not have exactly the Conditions 
of this Caſe, that is, probably the Expanſive Force of the Lead may not be preciſely 
Equal to the Contractive of it, but much leſs, nor to the Expanſive of the Marble, 
for Silver, or Steel, or Iron, of other Metallick Subſtances, may Panne come nearer 
to ſuch an Equality of the Expanſt ve in Lead, than Marble do's. 

Caf. 18. IF E= C, and e Dc, in the ſame Bodies, and E e, and C=e, in different 
Ones; ER, and >, and C>e, and e , which is impoſſible. nl 
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Caſ. 19. Ix E C, and ec, in the ſame Bodies, and E t, and e & in different 


upon Con- 


courſe the Ela- Des therefore R, and Cc, which is a Poſlible Caſe, and will be that of an 


flick Body may 
not Rebound” Unelaſtick and an Elaſtick Body, as in Caſ. 17; but, as there the Expanſive- of the 


yi frog Fay Firſt was Equal to the Expanſive of the Second, and the Contractive of the Firſt 
the Unelaſtick Greater than the ContraRive of the Second, ſo here the Expanſive of the Firſt is 
from u. Equal to the Contractive of the Second, and the Expanſiye of the Second Greater 
than the Contractive of the Firſt; which may Poſlibly be very nearly the Caſe of an 
Uncelaſtick and Elaſtick Body, which have the ſame Weights, where e E, but C=c; 
But in this Caſe, ſomething Different from what was Obſerv'd on Caf. 17, | 
I. IHE Unelaſtick Body, Impinging upon a elan and Fixt Flaſtick, Will Re- 
| bound or be Repell'd from it. 
28. TRE Elaſtick Body, Impinging upon a Coat, and 555 . one, will 
not Rebound or be Repell'd from thence ; And both theſe are Aftirm'd, for the Rea- 
ſons, before Alledg'd, in Caſe. 17. 
3. Ir they meet cach other with an Equal Velocity, the Elaſtick will not Rebound 
from the Unelaſtick, but the Unelaſtick from it; becauſe, their Velocities being not 
only Equal, but the Moments of them, the Greateſt Force will lie on the Side of 
the Expanſive e againſt E C, whole Forces are in an Equal Balance; And This may 
be the Caſe of Marble and Dry d Clay; ſince E=C in the Clay, and e c in the 
Marble; likewiſe E in the Clay =c in the Marble, and e in the Marble C in the 
Clay; and therefore e in the Marble E in the Clay, and C in the Clay =c in the 
Marble, from whence it is 8 that e in the Marble ſhould ren, and Propell 


the Clay from it. 


„ 20. N EAG and. Sg in the ſame Bodics, and ES, and e ri in different 


| Ones; ; therefore E e, and Ce, in different Ones; which likewiſe is a Poſſible Caſe, 
where the Unelaſtick Body is EC, whoſe Expanſive and Contractive Forces are in 
an Equal Balance, and the Elaſtick ec, in which e is Greater than c, as in all the 
foregoing Caſes, from Gaſ.. 15 ; And here 2 ez and Cc 2 of as alſo E De, and e=C, 
makes, it Exactly the lame Wich z 
ins an Elaflick Cal. 21. IE E ande s, in the ſame Bodies, Fe E>e, od PR in ent 


Body may not Ones; therefore E S and Ce if C e, it is an Impoſlible Caſe; if C>e, 


Repel the Us: it will be a Poſſible One: EC, as before, is the Unelaſtick Body, and ec the Elaſtick, 
Carr d to the but the Expanſiye of the Firſt is Greater than the Expanſiye of the Second, and the 


ſame Side with Contractive of ithe; Firſt, than the Contractive of the Second; likewiſe the Expanſive 


1 of the Firſt is Greater than the Contractive of the Second, and the Contractive of the 
Firſt, than the Expanſive. of the Second; which may be the Caſe of Lead and Glaſs, 
where the Firſt: is, more Expanſſve, but is Balanc'd by it's Greater Contractive, and 
the Laſt is Leſs Expanſive and Leſs Contractive, but the Expanſive is Greater 3 
the Contractive: Upon the Concourſe therefore of theſe Two Bodies, 


1. THE Unclaſtick Body; Impinging upon a Quieſcent, and Fixt Elaſtick, will not 
3 or be Repell'd from it; becauſe the Expanſive- of. the Elaſtick is too Weak 


to Produce that Effect, and the Moment of the Expanitg and Contractive in the 


Lead too Strong to admit of ſuch a Repulſion. 

2. THE Elaſtick Body, Impinging upon a Quieſcent, and Fit Unelaſtick, will not 
Rebound, or be Repell'd from thence, for the Reaſons, before Alledg'd, in Caf. 1 
5 they meet each other with an Equal Velocity, the, Elaſtick Body will not 
Repell the Unelaſtick, but the Moment of the nclaſicd, being Sbeaktbt will carry 


the Elaſtick to the ſame Side, With it. 
Why a Body . Caſe. 22. IF EC, and e Sei in the ſame Renis and Ee, 1 in | different 


which is Ex. Ones ; therefore C e, and c, and e E, and E De; which Caſe like- 


ee wiſe will be Poſſible, if CY and e E on both Hands, and may probably be that, 


Fuſes and 
Raiſes into an Of Lead and Fire; Since the Contractive Force of Lead is Greater than the Con- 


„ 2 


ene -e tractive of Fire, and the Expanſiye Force of the Fire is Greater than that of Lead, 


Unelaſiick one. 
as alſo, the Expanſive Force of the Lead is Greater than the Contractive of the 


Fire, and the Expanſive of. the Fire Greater than the Contractive of the Lead; 

From whence it comes to- Paſs; that the Expanſive Force of the Fire, being Greater 
than that of Lead, Repells it, by; which it's Ebullition is cauſed. upon the Fuſion of 
it, and being Greater than the Contractive Force of Lead Fuſes it, for they Act the 


lame Hatghs ; "and E being >, and C>c, that i 18. the Expanſi ive Force of the pee 
. eing 


XK 
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being Greater than the Contractive of the Fire, and the Contractive of the Lead, 
Greater than the Contractive of the Fire, will have no Effect, becauſe E and C are 
in an Equal Balance with each other, and as E Acts with c, C Acts againſt it. And 
this is, ſuppoſing Lead is Quieſcent, and Fire Acts upon it. For, as to Velocity in 
this Caſe, the Expanſive Force of the Fire is ſo Great, that no Communication of 252 
the Expanſive Force, as that of Velocity, can give any Moment to it, by which means 
it will Act upon Lead with it's own Expanſive, which is Peculiar to it ſelf, and by 
it Diſſolve Firſt, and then Repell it, as has been before ſaid; And if Lead is carry'd 
againſt it with a certain Velocity, the whole Moment of the Expanſive of the Lead, 
join d with it's Great Contractive, will be ſo much Superior to the Expanſive of the 
Fire, which has but a Small Contractive belonging to it, that it will Paſs through it, 
with Little or No Oppoſition. And here we muſt obſerve in General, in Reſpect of 
theſe Concourſes, that Groſſer Expanſive Bodies Require a Velocity to Diſplay their 
Particular Actions, by ſuſpending their Gravitation, which Hinders and Suppreſſes 
Them; But it is not ſo in Fire, whoſe Vaſt Expanſ ive Force ſurmounts all Oppo- 
ſition to it from the Earth's Attraction. 
Caſ. 23. IF E= C, and e c, in the ſame Bodies, and E e, and C< 6, in different 
Ones 3 therefore Z>, and Sc, and e=C, and c, which is Impoſlible. 
- Caſe 24. Ir E= C, and et, in the ſame Bodies, and E<e, and Cc, in different 
Ones; therefore E , and E=><c, and C <6 15 that N c, and C e, 
this will likewiſe be a Poſſible Caſe. 
Tax Remaining Caſes I ſhall only juſt Mention and leave to others to Inquire, 
which are Poſſible, and which not, and to what Kind of Elaſtick, and Unelaſtick 
Bodies they are Applicable, which is eaſily done 08 . in e Method be- 
fore ſet down. 
z. EG e. 
ca. Br, ee 
Caf. 27. E=C, e>c 
. Caſ,28/*E=C, e>eſ 
. Caf. 29. ES C, e „ | 
Caſ. 30. E=C, e<c 5 
8 Caſe 71. E=C, = . 
2 Caſ. 32. £ ACHE GMA = 
Caf. 33. B= C, 
Caſ. 34. EC, e 
Caſ. 36. * , 
2 Caf. 3 7. KE, 
Caſ. 38. E=C, 
Caf. 39. E=C, 
E Caſ. 41. ESC, 
1 e, 


in the fume dolle. 
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 falng up” will Seem to Cloſe and Unite with it; becauſe there is an Expanſive Force in 


. 
1 


Concerning the 0) conſe of \Bodzes, 5 [Book II. 


FROM whence will Ariſe 84. Caſes more, which Added to 42, before Set down, 


This Doctrine 


ſufficient for ill Make 126, Poſſihle and Impoſſible Ones, ſo that here cannot but be a ſufficient 


the Infinite 
Tiny 8 for the Explaining of the Mutual Concourſe of all Bodies; Eſpecially, 


9 when we likewiſe Conſider, that {theſe Forces may be Equal, Greater or Leſs than 
Bodies each Other in an Infinite Number of Degrees, thus 3 2 3, 4=4, 1100 = loo, c. 
10 29, or 5, or 3, or any Number below it, and 5 T lo, or 50, or 1000, or 


any Number above it; from whence it will follow, that if the Peculiar Expanſive 


and Contractive Forces of Bodies are vary d to Infinity, as it is Reaſonable to think 
they are, which muſt cauſe Effects very Different upon their Meeting cach other, 
the foregoing Theory will Account for all of them; whereas the Modern and Re- 
ceivd Explication of ſuch Concourſe will be infinitely Defective and Imperfect, 
which ſuppoſes no Innate Forees in Bodies, but that they are Similar and Homo- 


geneous, and are only Acted by Two Imaginary Ones, . Impulſe and Ela- 


ſticity. 
Wnar has been hitherto Aid is. upon the Suppoſition | ef abe Velocities being 


Equal, but, if they are Various, there will be new Candbiedrmons Produc 0 and a 


Series of Caſes ſtill Different from the Former. 
What Problems F. 35. WHEN we have gone thro this Theory of the Snpaniivc and. Qiratdive 


we ſpall be able Forces, and have Determin'd all the Poſſible Caſes, it will be then ally for us to 

we 15. Deter- Reſolve the following Pr oblems. 8 

min d the fre- 1. WHAT will be the Effect of Two Unelati Modes k calling upon his other, 

cel hen. which is Quieſcent, and Fixt, with a Certain, a Greater, or a Leſs Velocity. 

2. War will be the Effect of Two Unelaffick Bodies, one falling upon the other, 
which is not Fixt, but is Quieſcent in a Certain, a Greater, or nee with a 
Certain, a Greater, or a Leſs Velocity. 

3. War will be the Effect of Two Unelaſtick Bodies, one falling upon. he veher; 
which is in a Cextain, a Greater, Or Leſs Motion the lame. W. 1 a Certain, a 
Greater, or Leſs Velocity. = 
4. Waar will be the Effect wr Two Unelaſtick Dodies ohe Skid apon the other, 

| which is in a Centain, a Greater, or Leſs Motion the Contrary Wir. — a an, 


a Greater, or a Leſs Velocity. 
5. Wnar will be che Effectigf 
other, whoſe Undlaſticity is Greater, or Leſs than the Former, with Wen (ves Va- 


riations of Quieſcence, oo Velocity, mention d above. 

6. War will be the Effect of Two Bodies, the one Alles upon the FEY he 
one Elaſtick, and the other Unelaſtick, in Equal or Different Degrees of thoſe Forces, 
with their ſeveral Variations of Quieſcence, and Velocity, mention d above. 

7. War will be the Effect of Two Elaſtick Bodies, in Equal or Different De- 
grees of thoſe Fotccs, the one fa lling upon the other, why Weir ſcveral Variations 


of Quieſcence, and Yelocity, mention'd above. 
Some Problems F. 36. IN Relation to all theſe Problems, I ſhall only take ale (and which we 
ee in Ge- have in Part already done) of Two Unelaſtick Bodies, Two, Which are Elaſtick, and 
melt 4 Two, one of which i is Elaſtick, and the other Unelaſtick, and where one falls up- 


which the 
others Depend. On the other, which is Quieſcent and Fixt ; becauſe all the HEAT Caſes are only 
Zombinations of Hoſe: | 17 455 


Differenc'd by the ſeveral a 
AND Firſt, if an Unelaſtick Body falls upon another which is E qually, Unclaſtick, 


nd Fixt) with à Certain Velocity Ariſi ing from it's Gravitation, it 


dg 


Firſt, Why an 
del BY, and is Quieſcent a 


another U 
claftith Che, the Velocity, Which Ads the fame Way with the Contractive of the Quieſcent, and 


2 2 4 is Superior to the. Contractive of the falling Body, as the Contractive Force ot 
cher Explain . the Earth is Superior to the Contractive Force of ſuch Body, and Which, Acting 
contrary to it, has the Nature of the Expanſive; from Whenhce it is, that a Bullet 
of Lead, Dropt upon à flat Piece of it, does not e, * it, but Endeavours 
to Cement and Join „„ 10 
AND if there is a Greater Expanſi ve Force or Velocley. 8 to the 
Bullet by the Hand, it ſtill Iefs Rebounds, but makes Impreſſions into it, and Inden- 
tations in it, or Tends to a Situation below the Lead, on which it falls; becauſe the 


Expanſive Force of the Lead falling, is Increaſed, and ſtill Acts with the Contractive 
as in Pendu- 


of the * and MK the ſame Direction: If the Lead is . not Fixt, 1 0 


Two Une Bodies, falling he one upon the 
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which the Apen is ande yet what 1 es hoy true, when we D400 made 
thoſe Allowances; Thus Two Equal Leaden Bullets, Meeting with an Equal Velocity, 
will loſe their Motion, becauſe the Contractive Force of each, Acting towards it's 
own Center cauſes no Repulſion, and the Equal Expanlive Forces of the Velocitics 
deſtroy each other. 

Ir muſt be alſo obſery'd, that as iſ Unelaſtick Force of Lead is Different from sir If. Newt: 
that of Clay, ſo the Effect of one Piece of Clay falling upon another, which is Optic. Queries 

uieſcent and Fixt, will be likewiſe in Degree Different, but the Solution of the 
Adheſion of one to the other, will be the ſame as before; And the like may be {aid 
of Lead and Clay in. their Mutual Concourſe. 

SECOND, If an Elaſtick Body falls upon another, which is Elaſtick, with a Certain Second, Ir hy 
Velocity Ariſing from it's Gravitation, as a Ball of Marble upon a Piece of Marble, 1 r 
which is Quieſcent and Fixt, it will be Repelld from thenee ; becauſe the Expanſive from 2 
Force of the Marble, which falls, Acts with the Expanſive Force or Velocity proceed- r. 
ing from Gravitation, but the Expanſive Force of the Marble, on which the Impaction 
is made, Acts Contrary to the Former Force, and being not only Quieſcent, but Fixt, 


the Superior Incurring and Expanſi ve Force, not being able to ſpend it ſelf that Way, 


muſt neceſſarily Reſult from it, to Which the Repulſive Force of the Fixt Marble 
will alſo Contribute. | 

IF this Expanſive Force is Ince by an Acceſſion of Velocity Impreſs d from 
the Hand, the Impinging Marble will Rebound the Higher; If Two Balls of Marble 


Meet each other, they will mutually: Repell each other from their Expanſive Force 


Acting Contrary Ways, and derivd from their Elaſticity and Velocity; and if the 
Velocity is Increasd, the Repulſe will be the Stronger: Farther, if a Marble is let 
fall upon a Flint Glaſs, which is a more Elaſtick Body than Marble, it will Rebound 
mote, than when it fell upon Marble, becauſe the Reſiliency is Greater from the 
Greater Expanſive Force of the Glaſs; and if Two Glaſs Balls Meet, they will be more 
forcibly Repell'd than Two Balls of Marble; or, if the Glaſs Balls Meet each other 
with a Greater Velocity, they will be more frongly Repell d, than if they met with 
a Leſs; becauſe on both Hands the Expanſive Force is Increas d. 

I ſhall only here add, that upon the ſame Principles are ſold the Experiments, Mr.Hauksbee's 
made by the moſt Judicious and Ingenious Mr. Hawksbee upon the Preſent Subject of pv 
Repulſion, even in Reſpect of Different Mediums, (which yet is the leaſt Thing to Mo 
be Confiderd in the Rebounding of Different Bodies, where their Innate and In- 
trinſick Forces are to be Examin'd) for a Thicker Medium, being more Contractive, 


| hinders the Expanſive, by which Reſilition is Performd, and a Thinner Medium, 


being leſs Contractive or more Expanſive, Promotes it. 


THr1RD, If an Unelaſtick Body falls upon an Elaſtick, which is Quieſcent and Fixt, % an Un. 


with a Certain Velocity, Ariſing from it's Gravitation, it will be Repulsd from alu 50 


thence, thus a Ball of Lead, falling upon Marble, will Rebound from it; On the a» Zlafiich, is 


5 Contrary, If an Elaſtick Body falls upon an Unelaſtick, as a Ball of Marble upon, l he ga 


Lead, there is no ſuch Repulſion, but the Marble Endeavours to Cloſe and Unite Flafick Fall Falls 


with the Lead, and ſtrikes off in a Lateral Direction. fe Un- 
Tat Reaſon of which is, becauſe in the Former Caſe, the Contractive of the Lead, = LY 

and the Expanſive of the Marble Act Upwards, and in the Latter Downwards Unite: with it 

in the ſame Direction; For the Contractive of the Lead Acts towards it ſelf, and reel BD 

the Expanſive of the Marble from it ſelf, in the Firſt Inſtance, that is, the ſame 

Way Upwards; and in the Second, the Expanſive of the Marble Ads from it 


ſelf, and the Contractive of the Lead towards it ſelf, that is, the ſame Way Down- 


| wards. 


AnD in the Firſt Caſe, if the Velocity 1 is Increas d, the Repulf on is likewiſe; 
becauſe Acting againſt the Expanſive of the Marble, and it's Progreſs being 
there ſtopt, it is Return'd backwards in the Direction of the Expanſive, and the 
Contrackive of the Lead has Leſs Force, by how much the Expanſiye of the Velo- 
city is Greater. 

Bur in the Second, If the Vetodty is Increas'd, the Marble Tends with 2 Greater 
Force towards an Union with the Lead, on which it ee and is ftill farther 

from 
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Concerning the Concourſe of Bodies, 


from Rebounding; becauſe the Velocity Acts the ſame Way with the Expanſive of 
the Marble, and with the Contractive of the Lead, that is, Downwards. 
I might here farther Enlarge, but ſhall leave the Remaining Particulars in this 
Doctrine, to be Traced out and Examin'd by. others, who. ſhall think it worth their 
Leiſure and their Inquiry, being Satisfied in having Pointed out the way for Greater. 
Advances and Improvements in this kind of Knowledge, than has been hitherto At- 
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tempted by any of the Mechanick Philoſophers : I ſhall only here Add, that, ſince 


Hydroſtaticks are the Laws, which Ariſe from the Concourſe of Solid and Fluid 
Bodies, They likewiſe are Explicable by theſe Expanſive and Contractive Forces, as 
il be, when, we cane ten of Them... 


The Compoſi- 
tion of Forces ſtick and Elaſtick Bodies, we are next to Inquire into the Compoſition of Forces; 


Explain d. 
Sir If. Newt. 
Princ. Math. a Parallelogram, drawn from the ſame Point with it; Thus AD is Equal, in it's Joint 
5 Force, to A nd AE, the Scpatate Ones: Beczuſe 77 Hee mr rornns gt 
Mr. Whiſton's in it's Progreſs to B, is not Interrupted by the Force, 
ds Math. which Directs it from A to C, nor A to C. by that, 
rælect. 6. 5 | of in oa 
Art. #s, which carries it from A to B, ſo that it ſhou'd not 
Proceed ſo far, as B on the one Hand, and as far 
as Con the Other; that is, both theſe Forces are 
Conſiſtent, and by Conſequence muſt meet in Dz 
call theſe Forces Equal, the Diagonal to the La- 
teral, becauſe the Firſt are Reſolv'd into the Laſt, Fo" 
and the Laſt Compound the Firſt, according to this 5 35 
Philoſophy, in it's uſe of this Compoſition of Force. i 


this Cone. H. 38. I Anſwer to which we muſt Firſt lay, that, by Euclid, Elem. 1. Prop. 47. 
zion of Forces Schol. Tacquet, if AB DC is a Square, 4 D is Incommenſurable with the Side 4 


contrary to 


or AC, how therefore both together. ſhould be Equal to AD, is not to be Explain'd, 


Mathematick | | : 
ſince the Forces are as the Spaces, which they Deſcribe in the ſame Time; therefore 


Demonſtration, 
Mr. Whiſtone there muſt be a Thicker and more Compreſs d Force in a AD, and a more Thin and 


ec Diluted one in AB and AC, and which will be Equal the one to the other; but 
pg, this is Impoſſible, according to the Demonſtration Refer d to, becauſe theſe Quantities 
are Incommenſurable, and have no Common Meaſure, by which their Equality, or 

any other Proportion betwixt them, can be Aſſerted; I muſt own this may be, that 

a Thicker and a more Conſtipated, or a Stronger Force, may be Reſoly'd into Two 

Thinner, and more Diluted or Weaker, and that they may be Expreſs'd by theſe 

Lines, ſuppoſing AD a more Conſtipated one, and AB, AC leſs ſo; but this is what, 

neither the Preſent Mathematicks, nor the Preſent Philoſophy, or Compoſition of 
Forces conſiders; and therefore, I argue againſt this Abſtracted Reaſoning in the Com- 
poſition of Forces, from another Abſtracted Reaſoning in the Demonſtrations of 
Geometry, which I ſay are Inconſiſtent, as Abſtracted Reaſonings, which are the 

Mere Creatures of Men's Minds will generally be found to be; and not only in 

theſe, but in all other Studies, as in Logicks, Metaphylicks, and even in Critique, 

and the Explanations of Authors, in which there are very Singular Inſtancesof Thoſe, 

who delight more in Abſtracted Fancies of their own Minds, than in any Real and 


Solid Reaſoning. 


Another ob. F. 39. A Second Objection is, that as the Angle BAC is Greater or Leſs, the Ve- 


PO locity of 4 to D will be Leſs or Greater, when yet the Velocities given of 4 to 
Mr. Whiſton. B and C are {uppos'd to be Unalter d; Becauſe where the Angle is Leſs, as in IAK, 


Prælect. 6. 
wy 


the Direction of the Velocities, which were before in AB, AC, Tends the ſame 
Way, but where the Angle is Greater, as in G AF, contrary Ways, and therefore 
the Velocity is Increasd in AD in the Firſt Caſe, and Diminiſh'd in the Laſt ; This, 
we ſay, is a Second Objection againſt the Preſent Compoſition of Forces, ſince, | 
AD is not certain and determin'd in the Force, which it Expreſſes, and ſince ſeveral 
Forces are the moſt naturally Repreſented by ſeveral Lines, 4 B and AC in their various 
Inclinations and their differing Degrees of Velocity cannot be truly Expreſs'd by 
one and the ſame Diagonal AD, nor can AD be juſtly Refoly'd into them. 


F. 40. BESIDES; 


f « * 
5 * 2 * 4 oF ; * 4% 


F. 37. Havine conſſderd Action and Re-aftion, and the ſeveral Laws of Unela. 


in Reſpect of which, the Diagonal Force is ſaid to be Equal to that of the Sides of 


53 
ia 


= 
_ 
4.4 


Chap. U. and the Compoſition of 1 Forces. 
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F. 40. BksIDEs c ſuppoſing the Forces, AB, AC; cou'd be 3 by he A Third Ob. 


Diagonal AD, it 1s yet Evident, that AD cannot be Reſoly'd into the Forces, AB, 


ject ion againſt 
this Compoſition 


AC, at Pleaſure, that is, we may not draw Lines with what Inclination we pleaſe to Forces. 


AD; oft, which is the ſame, altho' the Forces, AB, AC, being known, their Com- 
pound is determin'd by the Diagonal 4D, yet, the Diagonal being known it is not 
Conſequent, that the Forces, which form it, ſhou'd be, Pert there may be a Thou- 
ſand Different Sides of a Parallelogram drawn to the ſame Diagonal; notwithſtand- 


ing which, there is nothing more Common in the Philoſophy, which this Notion Sir If. Newt. 


is brought to Eſtabliſh, than the Reſolving the Diagonal into any Lines, which it torn ap 
finds the moſt conyenient for it's Purpoſe, as is Evident in the Explanation it gives . 1. 


of the Doctrine of Mechanicks, and in the Solutions it propoſes of the Revolution 
of the Secondary Planets about their Primary. 

F. 41. Thus far we have conſider'd the Force Oe by the Diagonal, and 
from thence ſhall Proceed to thoſe of the Sides of the Parallelogram, which were 


This Compoſt | 
tion of Forces 
not Irue upon 


faid to be vary'd according to AB and AC, more or leſs, oppoling each other in the another Ac. 


Direction of thoſe Ford that is, as the Angle BAC was Greater or Leſs ; but 
if this will not be Allowed, and if the Velocity from 4 to B is given, and that of 4 


count. 


to C, and it is ſaid, that, in whatever Direction they are, they will continue the ſame, r, whiton, 
becauſe if 4 Acts towards B with a certain Force, and towards C with another Przlc&. 6. 


certain Force, ſince the Fountain or Source of Action is ſuppoſed to be in 4, what- 
ever Inclination the Lines, AB, AC, have to each other, it can be of no Importance 
to the Altering of the ane propagated from bee let this . then be 
Allow'd; 

IF therefore 4 5 oy AC have their fixt and . Wa in any Inclina- 
tion we can mention, it will be Impoſſible, that 4 D the Diagonal ſhould expreſs 
them; becauſe, if AE is made Equal to AB, ED will be one Side of the Parallelo- 
gram, to which it is Inconceivable 4 C ſhould be Equal, which 1 is ſuppoſed to be the 
Expreſſion of it's Velocity, and to be Unalter d. 


F. 42. ANOTHER Objection is, that 4B and AC muſt, each of them, Act wh the 4 farther De 
ſame Velocities, in whatever Inclination they are, or not; If they do, the foregoing 
Section is Valid in it's Argument againſt the Preſent Compoſition of Forces, if they le againſt this 
do not, ſince the Velocities are Diminiſh'd by Oppoſing cach other, or Increas'd by 
Concurring in differing Inclinations, it will be the ſame, as Contracting or Prolong- 


ing the Sides of the Parallelogram in the ſame Inclination, and conſequently, the 
Diagonal AD will be ſuitably made Shorter or Enlarg d, which is far from agree- 


Art. 22. 


ficulty Ex- 


plain'd, which 


Compoſition of 
Forces. 


ing With this Doctrine, which ſuppoſes, that the Diagonal may continue the ſame, 


altho' the Sides of the Parallelogram are Infinitely vary d; thus, if 4B, AC are Equal, 
and recede from each other, till they are perfectly Oppolite, the Forces, Acting from 
A in contrary Directions, will mutually hinder cach others Progreſs, if they approach 
cach other, till they Coincide, the Velocity will be the Sum of both, and therefore 
all the intermediate Effects, produced in the ſeveral Inclinations of AB, AC, ſhould 
not be Expreſsd by one and the ſame Diagonal Line AD, but by an Infinite 
Number of different Lines of various Lengths betwixt o, repreſented by a Point, and 
AB+AC, which repreſents the Sum of the Forces. 


F. 43. THERE is likewiſe a farther Thing to be confider'd in this Doctrine, name- 4 Sixth ol. 
ly that AF, AG, Parallel and Equal to GD, FD, are conceiv'd to be the ſame in all n. 


Reſpects with AC and AB, in their Relation to the Diagonal AD, and all the 
Parallelograms, drawn to the ſeveral Parts of AD from the ſeveral Parts of 4 C and 
AB on the one Hand; or from AF and 4G on the other, exactly Correſpond in 
their Diagonal Portions of AD, from whence it follows, that the Reſult of the 
Forces on both Hands are Equal, if the ſame Lines or Parts of a Line are Expreſlive 


of the ſame Forces, which they ought to be; whereas it is confeſs d, that, when the Mr. Whitton 
Forces Concurr, that is, when 4 B Approaches to AC, or when they are Oppos d, Sw, 1 8 


as in their Retiring from each other, the Reſult of the Forces are not Equal, and 
conſequently cannot be Expreſs d by the ſame Diagonal Portions; that is, the Preſent 


Doctrine ſuppoſes the Reſult of the Forces to be Equal, and not Equal at ne 


lame Time, which is an Abſurdity and a Contradiction. 
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A Seventh 
Objedtion. 


Prælect. 6. 


Art. 22, 


Another Ob. 
jection againſt 


this Compoſi- 


tion of Forces, 


Concerning the { 


F. 44. Ws muſt alſo add, that even the Foundation of this Doctrine of the Com- 
poſition of Forces is not certain, for if a Force is propagated Two Different and even 


Contrary Ways from 4, it cannot be altered from thence, becauſe Two ſuch Forces 
will have no Effect or Influence upon each other, and therefore AB and AC may be 


both deſcribed without any Diagonal at all, that is, if we conſider only the Action 
of Two Forces from the ſame Point, and that any thing more is Prov'd from this 
Figure is not Certain, ſince the Sides of a Parallelogram may be deſcribed by Two 
Forces, without ſuppoſing them to be Compounded into a Diagonal; if Two Forces 
are not ſuppoſed to Act from the ſame Point, but upon it, what has been Alledg'd 
in F. 42 and 43 will be Valid, if the other, F. 41 wil © 


F. 45. FarTHER, If A is Adted by Two Different Forces repreſented by A, AC, 
it will not yet follow, that the Compound of them ſhould Proceed in the Diagonal 
AD; becauſe after the Action at 4 they are ſuppoſed to preſerve their Original Ve- 


locities, AB and AC, otherwiſe they would not meet in the Point D, which is upon 
the Hypotheſis, that A has the Force to carry it to B, and to C, in which the Parallel 


Lines to them CD and BD Concurr; if therefore 4 preſerves it's Velocity to B and 
to C, and conſequently it's Direction, for by thoſe Lines and thoſe Directions both 


the Velocities are Expreſs'd, how they ſhou'd preſerve them in the Diagonal 4D, 


The Ninth 


ob jection. 


where the Direction and the Line is Different, will be Impoſlible to Explain. 
F. 46. ON the Contrary, If 4B and AC, after the Action upon 4, do not pre- 


ſerve their Velocities, that is, if 4, by being Acted upon, goes in the Line 4D, fo 


as the Velocities of AB and AC are Chang'd, 4 D will not be neceflarily the Dia- 
onal of a Parallelogram, becauſe the Sides of it, and the Velocities repreſented by 
them, will be Deſtroy'd ; that is, ſuitable to what we ſaid before, in F. 44, the Sides 
of the Parallelogram will continue without a Diagonal, and in this, the Diagonal or 
rather the Line AD, without any Sides, to which it is Refer d, and Half, or a Quarter, 
or any other Part, of AD may repreſent the Compound of AB, AC. 


What the Truth F. 47. IHE Truth is in any Compoſition of Motion, or of Forces, as of A3, AC, 


#3 in this Caſe. 


it goes a Greater or Leſſer Length in AD, not as AB or AC are the Sides of a Pa- 


and AC were to approach Infinitely near to Each other, 4 wou'd be carricd with the 


Force of AB + AC in a Dire& Line, which wou'd be Greater than 4D the Dia- 


gonal; and where AB and AC are as far from Each other as poſſible, the Compo- 


ſition of Forces will be much Leſs than the Diagonal, being reduc'd to a Point, and 


the ſame may be ſaid of all the intermediate Degrees of Compoſition, with the Al- 


A Tenth Ob. 
ſection. 

Mr. Whiſton. 
Prælect. 6. 
Corol. 3. 


The Eleventh 
Objeition. 


lowance of Greater and Leſs in Proportion, according to what has been before 
mention'd. en 7 

F. 48. Ir nothing of what, we hitherto have argu'd, was certain, this is acknow- 
ledg'd, that, the Forces being given, the Diagonal is known, but, the Diagonal being 
known, the Forces Expreſs'd by the Sides of the Parallelogram are not, ſince, ac- 


cording to this Doctrine, there may be ſeveral Sides of a Parallelogram drawn to 


the fame Diagonal; but if, upon the Diagonal being known, the Sides are yet Latent 


and Undiſcover d, this Philoſophy will want it's main Support, both in the Explana- 


tion of Mechanicks, and of the Revolutions of the Secondary Planets, in which it 
takes it for granted, that, the Diagonal being known, the Sides are no longer 


2 Sedret. | A” 

F. 49. We ſhall laſtly ſubjoin, that it is Impoſſible in the preſent Caſe, if the 
Forces, AB, AC, ate Compounded into AD, but they ſhou'd again be Refoly'd into 
them in Reſpect of their Length, unleſs 4D can be ſhorter than 4B and 4C 
taken together, and yet Expreſs the fame Force; that is, where Forces are Re- 
duced to Lines, thoſe Lines are Expreſhve of them, or not; if they are, it is abſurd 


to ſay, that AB +AC'is = AD, if they are not, AB and 4C are not the Expreſſions 


of the Forces, which they are, notwithſtanding, made to repreſent, which is a Con- 


tradition. If it be ſaid, in Reſpect of theſe Two laſt Sections, and of this whole 


Doctrine, That AD may be Refoly'd into 47 and AK or AID, into AB and AC 


or ABD, into AG and AF or AGD; becauſe they are all the ſame, that is, be- 
cauſe they are Forces perfectly Equivalent; and if it be farther faid, that theſe 
Forces are the Same or Equivalent, becauſe, by the Law of Action and Re- action, 


to Which this Compoſition of Forces is made a Corollary, where the Force 4 1 - 


rallelogram, but according as the Forces are Greater or Leſs which Act; becauſe if 43 
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Chapc dl ad rhe Compuſition of *Forcds. 

Leſs than 4 D/ the Concurrent Force AK, in the Inclination TAK will make it juſt 
Equal to it; or the Forde 41D AD, on the Contrary, Where the Force AG is 
Greater than A D, by the ſame: Law of Action and Re- action, the Oppoſite Force 
AF; in the Inclination F, will take away ſo much from it, as to make it exactly 
Equal to it, or AGDE AD, and ſo the Nearer A and AK Approach to Each other; 
they will come Nearer to an Equality, that is, ATD will come Nearer to a Coinci- 
dence with A D, and the farther” 4G and A Retite from Each other, tlie Longer 
they will be, that is, their Forces will be the Greater, as their Oppoſition is ſo, in Or: 

dier to make them Equal to the ſame Force 4D; If this is ſaid, We Anſwer, 

1. THAT it is not Proy'd, that the Concurrence of 47 with AX, in the Inclina⸗ 
tion IAK, or that the Oppoſition of AF to AG, in the Inclination GAF, adds juſt 
ſo much to the one, and takes off juſt ſo much from the other, as to make them; 
on both Hands, Equal to AD; Eſpecially, ſince betwixt A G, which is Greater than 
AD, and AB which is Lels, there muſt be a Line, which is Equal to it, as for In- 
ſtance AL, and conſequently it's Oppoſite Force, which Acts againſt it, muſt either 
have no Force at all, and then there is an End of theſe Oppoſite Forces, or if it has, 
AL together with it will be 855 N 4 D, OY” to WHAL was 1 to be 
Demonſtrated. eee e , e Dk e 

2. THEREFORE, where ates or irwh are Lets And AC Greates than 4 or 
Concurrent or Oppoſite Forces will not make them Equal to AD. 1 . 

3. SINCE A and AK, AG and AF, are Velocities perform'd in hs Rune Tia 1 
they will be in themſelves Different, but how the Addition of Two Different | 
Velocities, which Concurr, or the Subſtraction of Two from Each other, which 
are Oppoſite, ſhou d IN e ro one a en e in 4D will de hard te 
Explain. n 

4. GRANTING yet all, eh e can Tus deſt rd, fin nce ther may be a Thoufand Dit. 
ferent Velocities and Forces in A D, for it may be deſcribd by any Force or Velo- 
city Given, how the ſame Sides of a Parallelogram, gar BD, ſhoutd he. 
Equal to all thoſe Varying Forces, cannot be ſhewn Thus ſuppoſi ng AD to Expreſs 
the Force of Gravitation of one Body to another, and that AB and BD will like- 
wiſe do it, which is Preſum'd in the Theory of the Secondary Planets, if, notwith- 
ſanding, there arc Different Forces of Gravitation Expreſſible by the ſame Line AD, 

AB and B D conſider d only as Sides of a Parallelogram, of which AD is the Dia- 
gonal, will not be ſufficient to Repreſent them; that is, this Reaſoning proceeds 
upon Abſtracted Lengths and Lines, whereas, according to the Geomerry of Solids, 


there may be very Different Forces or Quantities in the fame Abſtracted Lengths, as 8 
we have there endeavour d to Evince. 5 


| 2 cher 5 


0 50. ArrER conſidering the Foundation, on which this Compoſt tion of 10 505 The „ be, 
ſtands, We might next Examine, what uſe is made of it, but if the Foundations of wane hs 3 


a Doctrine are not True, the Applications of it muſt be Falſe, and therefore We neceſſary, ro bs 
may be juſtly excuſed the Trouble of a farther Inquiry on this Head. 1g ot 
However to confirm this Law, the Firſt Phænomenons, which are Produc'd; arc Princ. Lex. 3. 

thoſe of Mechanicks; the Explanation of which; from the preſent Lemma, if any gofel z 
One is deſirous to. ſee, will be fully Inform'd from the Reverend and Ingenious Per- Chap. ” 5 85 
fon before Referd to, in his Comments upon Rohault, and from the Celebrated Art. 9. _ 
Author of this Compoſition of Forces; It was indeed my Intention, according to Freie 4 
the Method preſcribd in the Preface to theſe Philoſophical Tracts, to have gone Natural Phi- 
thro” this, as well as the ſeyeral other Parts of the Modern Philoſophy 3 ; but if we loſophy. 

can have no Satisfaction in theſe Fundamental Maxims of it, there is no Reaſon to 

Expect the Arguings from them will be more Concluſive; We have likewiſe. already 

conſider d the Principles of Mechanicks, and ſhewn them to be Precarious or Falſe ; 

and what the Preſent Account of them alledges depends upon much the ſame Prin- 

ciples, and all the Sagacity, which is re in it, is only this, Namely, the Col- 

Icing of ſeveral Caſes, and Uniting them into one, to wit, the Reſolution of the 

Diagonal Force into the Lateral; whereas thoſe ſeveral Caſes have been Prov'd to be 


Wrongly Accounted for, and this Principle of the Reſolution of Forces to be wholly 
Chimerical. | 8 
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Ce 2 F. 51. Alt 


— the Method ef Bock II. 


ee F. 51. Al. L. os: which . we- ſhall farther do in the way of Confutation is 
. only this, to conſider, the Phyſical Account given of the Revolutions of the Hen. 


venly Bodies, of the Primary and Secondary Planets in their Ellipſes, and the Comets 


in their Parabola's, as alſo of the Flux and Reflux of the Sea; we ſhall then Examine 


into the Doctrine of Hydroſtaticks, and into the Solutions concerning the Barome- 
ter, and if any Thing more is deſir d of us, we are teady to do what lies in our 
Power, to ſatisfy all Impartial Inquirers into Nature, that the Principles, upon which 


they Proceed, in any Caſe Propos d, are Equally inſufficient to the Explaining of it; 


The next Thing therefore, which will Engage our Enquiries, will be the Method of 
oy ah and Ae oe e ae is er e _—_ Foundation of Hang Ph . 
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„„ CHAP. ul. * 
Concerning the M ethed of duft, and goon Ref. 28 


The Firſt Lems H. 1. H E Firſt Aﬀertion, ; in i the Method of N hem wit: Tonmalbecs "<p by 
ms Expiain'd: which the whole following Philoſophy is Demonſtrated, is; That Quanti- 


Sir If. Newt. ', 
Princip. 5. 1. ties, or the Proportions or Reaſons of them, which in a Time given continually Tend 


Lem. 1. Lib. to an Equality, and by that Means are capable of Approaching carer: to cach other 


than according to any Difference Given, at Length become Equal. 


Ix it is deny'd, let their Laſt Difference be P, therefore they cannot come nearer 


to an Equality, thaw according to that Given Difference, contrary to the Hypotheſis, 
which ſuppoſes, that ms may De ON nearer to each other than 1 in Pg Given 


Difference. 5 
F. 2. FIRsr, m K to which we fay, that, 3 8 are, "how be 


This Lemma 


contrary to the 0 d, before we can Affirm any thing concerning them, or the Reaſons and 


1 Proportions of them; for if by Quantities are meant and intended Quantities in 
at leaſt by the Mathe- 


fobility of Ex- 


renſion. General, this Lemma will not be true; ſince it is thought, 


maticks now receivd, to be Demonſtrated, that, tho” the Curve of an Hyperbola 
and the Aſymptote of it continually Approach to Each other, yet they will never 
Meet; that, in the Extraction of the Root of 2, or of any other Surd or Ineffable 
Root, there is a Conſtant Approximation to Truth, but no Arriving at it; that, in 
Two Parallel Lines with a Perpendicular Drop't betwixt them, if Lines are drawn 
from any one Point, in either of the Parallel Lines, Tranverſe the Perpendicular, 
to the Oppoſite Parallel, they will never Exhauſt the Points of the Perpendicular, 


tho' they continually come nearer to the doing of it; and that the Nature of Quan- 


rities in General is, that they are Diviſible to Infinity ; which if ſo, this Lemma can- 
: not be true, becauſe it ſuppoſes the Laſt Difference to be no 
lame, that in all Quantities there is a Point, which is Indiviſible. 
This Lemma F. 3. Srcoxb, Another Argument againſt the Univerſal Truth of this La is, 
72 fone wer it Preſumes in Quantities it's own Abſtractions of them, that is, that all Q 
Ab fratiions' in tity in Figures is Reſolved into Length, Breadth, and Thickneſs; whereas in the 
Mathemiticks, wig of Solids, or of Matter, and in the Principles of Philoſophy, Chap. 4- 
roads * F. 11. B. 1. We have Endeavour'd to ſhew, that a Line of the ſame Length, or a 
Precariows.” Surface of the ſame Length and Breadth, or a Solid of the ſame Length, Breadth, 
and Thickneſs, may, and often really do's Expreſs Different Quantities; And yet 


this Lemma only conſiders the ſame Length, Breadth, or Depth, as OLE 2 ot 
257 ſame Quantity. 


, The Applies © 5 WF. . THIR D, The Preſent Lemma, by what follows, is meant E Right-Lin d 
tion of this 1 Inſcribd and Circumſcrib'd to a Curve, which by diminiſhing of them 
Infinitely will be at Length Equal to it; The Contrary of which we have Provd 


Lenmia 0 
Curviln ar 

Fipures not in the ſaid Principles and Geometry, to Wit, thot no Part of any Right Line, In- 
D. ſcrib'd or Circumſcrib'd to a Curve, can ever be a Meaſure of it, wn into which 


we ſhall farther Examine in the Succeeding Sections. 


F. 5. THE 


g, or Which is the 
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F. 5. Tur | Sd Lemma or Aſſertion in this Philoſophy; Previous to it's De. Tie Second 
be ene, * _ W " any Figure, as A av E, there ſhou d be Inſcribed as many 8570 FY. 


1H) af 8 Parallelograms, as we pleaſe, 4%, Be C4, c. contain d Sir If. Newt. 

Abt 1 15 8 8 a 2 A , - under Equal Baſes 4B, 8 CG, C D, &. 2 Sides 65 138 LY 
e ad 01 520. Cr, Da, &c. Parallel to the Side of cher Figure: Aa. 
Kn and the Parallelograms 2 Kl, VLin, chan, &. 
Po LINE =, © ſhou'd be Filld up or Completed, and afterwards, the 
1H | Ll—satitude of theſe Parallelograms ſhoud be Diminiſh'd, 
iN © and the Number of them Increaſed to Infinity; What 
IN then? It then peremptorily Affirms and Pronounces; 

2 : That the Laſt or Ultimate Reaſons or Proportions, 
2 374 which the Inſcrib'd Figure 4 Kb Le Ma D, the Cir- 

[7 ; F \  cumſcribd Aalbmendot#t,, and the Curvilineat 

3j LAP287. * Aabe d obtain to each other, are thoſe of an E- 

1 ; Eo 3 | quality. | 

HA. BFT W Is £ E B' cus the Dieren of the Figtte Inſerib'd: Ad 


Circumſeribd is the Sum of the Parallelograms 
K In An 45 that is as their Baſes are all Equal, the Rectangle under the 
Baſis X and the Sum of the Altitudes 4 will be Equal to ſich Difference, 


namely, 74 Rectangle A Bla, but this Rectangle is Leſs than any given; by the La- 
titude AB 


eing Diminiſh'd to Infinity, and therefore, according to the Firſt Lemma, 

the Figure Inſcrib'd and Circumſerib d, and much more the 1 Wen whyct 

is Intermediate to them, will be at Length Equal. 2. E. P). 8 
F. 6. Bur this Demonſtration fails upon ſeveral Accounts; FIiRsr, bebaufe the Na- This Demon. 


ture of Infinity is not ſo clearly and fully Explain d, that we ſhou'd: be certain, that 1 7 not Vas 


HITS, . Infinite Diminution, will be Equal to N othing, or that the Laſt rye ey ” 


Difference will be ſo; for to ſay, according to Lemma the Firſt, that the Laſt Dif- 4% wor 2s 
ference is Equal to Nothing, 


rov'd, 
becauſe the Quantities are ſuppos d to Approach nearer 5 3 


to each other, than in any Given Difference, is either to Affirm, that the Laſt Dif- 50% © Contra: 
ference is Equal to Nothing, becauſe it is ſupposd not to be Something, or elſe it ©" 

is to Affirm, that the Laſt iffercnce is Equa Ki to Nothing, becauſe there is no End 

of any Finite or Given Difference; If the Firſt is Intended, it is Proving a Thing by 

ſuppoſing the Thing to be Provd; If the Laſt, it is a Contradiction; ; ſince, if there 


is no End of the Finite Diffezencs, there cannot be a Laſt SIE?) nor can that 


Laſt Difference be Equal to Nothing. 


FC. 7. Skcoxp, As A441 B is not Evidenc'd to "be Kant 1 to Nothing; even upon the This Demon- 
Suppoſition of the Preſent Abſtractions in Mathematicks, ſo it will be much leſs ee oy 


Prov'd, if we ſhow, that the Quantities, hitherto Recciv'd in that Science, and Af: cauſe the Ab. 


firm d in this Lemma, are falſly Stated and Defin'd ; For, in this Demonſtration, it Sans, 


is ſuppos d, that the Lines, 4 E, Aa, whether Apply'd to the Curve 4 E, or to the Seb is pro- 


Parallelograms, whole Baſes are AB, BC, CD, D E, and the Sides Miatur'd by Por- eds, are not 


tions of the Line 44, are the ſame; whereas it has been already Demonſtrated 1n the N 
Principles of Philoſo phy, Chap. 4.F. 11. B. 1, and in the Geometry of Solido, or of Matter, 


that Lines, which are the ſame in Reſpect of their Length, Receive Different Values, and 


are Quantities Infinitely Different in their Nature; Thus, if 4E is the Curve of a 
Parabola, à A will be a Line of which AZ is as it's Square Root, if of a Cubical 
Parabolocid, AZ will be as it's Cube-Root, if of a Biquadratical Parabolocid, as it's 
Biſquare-Root, &c; And conſequently, if A E is Multiply'd into 4 4, both of them being 
conſider d as Simple Lengths, a Common Parallelogram will Ariſe of the ſame Nature 
and Conſtitution with thoſe, which are Inſcrib'd and Circumſcrib'd to the Curve, where 
the bare Lengths of the Lines, and the Multiplication of them only Enter into the 
Compoſition of the Figure; but if AE is the Ordinate of a Parabola, it will be as the 
Square-Root of 4.4, and Multiply'd into it, a Parallelogram will Ariſe, which, in Re- 
ſpect of the Former, will be as the Root of 44 to AE, which was before as a4; If 
AE is the Ordinate of a Cubical Paraboloeid, it will be as the Cube-Root of 44, and 
Multiply'd into it, will form a Parallelogram, which, in Reſpe& of the Firſt, will be 
as the Cube-Root of 44 to AE, which was originally as 4 A, &c; From whence it is 
Evident, that the Reaſoning in this Lemma cannot be juſt, which Imagines, that the 
Parallelograms Inſcrib d or Circumlerib d to the Curye are of the ſame Nature and 

Conſtitution 
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>" Cotiſtitution w tis ade ich ate form'd from the Multip lication of * Pas of "i 
Lines, conſider'd/not as bare Lengths, but as Abſciſſes 18 Ordinates of ſuch Curves; 
From whence it follows, that when the Square of a Curve Figure is Compar d with 
the ed of it, ſuch a Squate is to be made uſe of, which is Agreeable and Cor- 
lo to the Nature of the Figure, which is Propos'd to be Squar'd ; Thus in 
the Parabola the Ordinate is as the Square-Root of the Abſciſs, in a Triangle the 
Ordinate is as the Abſciſs, and conſequently, the Ordinate of the Triangle Multi- 
ph d into it's Abſciſs, will Produce a Different Square or Parallelogram from that, 
which is form'd from Multiplying the Ordinate of the Parabola into it's Abſciſs, 
altho', as to Length, the "Oxiinatcs and Abſeiſſes of the Fan and Triangle are 
Equal.” VVV 
WE 0 taken the Liberty bo add . not Gly in oolarktion of. the Pre- 
ſent Lemma, but as we had before done in our Geometry of Matter, fo again here 


Geometriz 
Sol:dorum 


wit 2 to ſhew of what little Force thoſe Arguments are, which are Alledg'd againſt the 


Pars. 1. 
Square of the Circle Propos d in that Geometry, and which. depend upon Figures, 


which are Inſcrib'd or Circumſcrib'd to it; ſince, if what we have ſaid is Trae, and 

ſince all Figures, which are: Inſcrib'd or Circumſcribd. are Reſoly'd into Triangles, 

whoſe Square will be that of a Triangle, and farther, ſince the Square of a Curve 

is not of the ſame Nature or Conſtitution with the Square of a Triangle, it is 

Manifeſt, that no 1 can Affect us, W which are deriv d from: ſuch Ways of 

= be, pn 511 

The Thid F. 8. ThE Third Afﬀertion: in aka Method of N aſcent and Evaneſent Reaſons is, 
5 That the ſame Ultimate Reaſons, before: mention'd, are likewiſe thoſe of Equality, 


lain d, 
bir Il. Newt, even Where the Latitudes of the Parallelograms 4 B, B G CD, DE are Uncqual, and 


Sir II. 
Lang f. where they are all Diminiſh'd to Infinity. 
er Fon let IF be Equal to the Greateſt Latitude, ad the Paraliclogtam F Pp: F Com- 


pleated, This will be Greater than the Difference of the Inſcrib'd and Circumſcrib d 
Figure 43/4, but it's Latitude AF being Dian d to hoe gh it II become 


Les than any Given Rectangle. > 
FROM whence theſe Corollaries are Drawn; 33 . 147 
1. TrarT the Ultimate Sum of the Evancicent e Parllelograms Coincides wich the 


Curvilineal AA 
2. Anp much more the Rectilineal Figure,” which is Comprehended within the 


Chords of the Evaneſcent Arcs ab, be, c a, at laſt Coincides with the Curvilincal. 

3. As alſo the Rectilincal Figure, which is Circumſcrib' d by the Tangents of the 
5 fame 8 
4. Ap therefore choſe Ultimate Figures, as to the Perimeters ac E, are not Recti- 
e ac I lineal, but the Curvilineal Limits of Rectilineal Figures. 

The Deſign of ' $.9. As to the Deſign of this Lemma, it ſeems to be nothing more than to 
this Lemma make that Univerſal, which was Partially Demonſtrated before, ſince AE was only 
5 e confider'd, as divided into Equal Parts; Let us therefore now ſuppoſe it to be Di- 
the Truth of ſtinguiſh'd into Unequal, and the Caſe in Reſpect of the Ultimate Reaſons will be 
in Eæamin d. the ſame, becauſe, if AFfa is Greater than A Bla, and conſequently, the Difference 
A Greater than X % which upon an Infinite Diminution Vaniſhes, it is Manifeſt, 
that any Difference, whoſe Latitude is Equal to or Leſs than 4B or AF, will alſo 
be Exhauſted by ſuch an Infinite Diminution, and Vice verd. What therefore has 
been Objected againſt the Preceding Lemma will be Equally Valid againſt This; And 
moreover we may ſay, that, if FA upon an Infinite Diminution is reduced to No- 


thing, as well as B A, either there arc an Equal Number of Parts in each, or elſe 


Infinity is an Equivocal Term, and is thought able to deſtroy Quantities, whoſe 
Number of Parts is Different ; if yet Infinity is Athrm'd to be the ſame Thing, and 
not an Undetermin'd and Wandering Notion, and if the Number of Parts in 4# 
and AB are the ſame; all the Difference, which can be betwixt them, muſt be re- 
ſign'd to the Difference of Magnitude in the Parts; If the Firſt is defended, That the 
Number of Parts is Equal, that is Impoſſible, unleſs the Parts are of a Different 
Magnitude; If the Second, That Infinity is ſomething Undetermin d, we don't know 
what, Any Demonſtrations from it will be as Juſt as the Idea is, that is, will Signity 
Nothing; If the Third is Profeſsd and Maintain'd, That the Ultimate Part of 4# 15 


Greater chan that of AB, they cannot be both Equal, namely, to Nothing. 1 wr 
| | | | ny £ # 5 
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from them cannot be. It is, notwithſtanding, ſaid Corel. 4, That the Ultimate Figures 
(as to their Perimeters 4c EZ) are not Rectilincal, but Curyilineal Limits of Rectili- 


5 "WP: Curve Lin d 
any Number of them. Figures Con 
\ | | ſider d. 


WHEREAS, FIRST, if 46 Infinitely 11 rhe Dogg the Portion of any 


Right Line, ſince it may be as well conceivd to be a Part of a Circular, as any 
other Curve, this Lemma, and the Corollary from it, will Equally prove, that the 
Circumference of a Circle is not a Polygone of an Infinite Number of Sides, and 
that the Infiniteſima of 46 is not a Right Line; upon which, notwithſtanding, all 
the Methods hitherto receiv d of Squareing the Circle, by finding the Proportion be- 
twixt the Diameter and Circumference do depend, and which Methods, we ſhall 
readily Join with this Lemma, in Refuſing and Condemning. | 

SECOND, If 46 Infinitely Diminiſh'd is a Curve, and not any Portion of a Right- 
Lind Figure, it is Nothing according to this Reaſoning, for à K, 2/ Diminiſh'd to 
Infinity are ſuppos'd to be Nothing, what therefore the Point à can be more is not 
Conceivable; If a is Something, the Queſtion will be, whether it is the Part of a 
Curve Line, or of a Right one, aK is common to both Figures, that is, to X 2 I, and 
K a b, and therefore at length the Inquiry will be, whether # is a Patt of the Curve 
ab, or of the Right Line 40; if the Laſt, it is Evident, that # in the Curve 46 is 
a certain Portion of the Right Line 44, which yet is here deny'd; If the Firſt, it is 
Prov'd by Affirming it, and cannot be made Clearer, or more Demonſtrable, by Lines 
#1 or Kb, Circumſcrib'd or Inſcrib'd to it, which it is own'd do not any ways Belong 
or Appertain to it, nor are any the leaſt Portion of it. 

Third, It is not Evinced, but 4, 6, e, d, &c. may be Parts of Right-Lin'd Figures, 
ſince the Point at # is the Concourſe of Two Right Lines K a, la, which Concourſe 
cannot produce Curveneſs, but may the Rectitude of each Line Expreſs'd in the ſame 
Point, and the like may be Affirm'd of 6, e, d, &c; that is, there is no Curvity in 
the Nature of each Point, from the manner of it's Production; But if the Curvity 
proceeds from the Poſition of the Points in Reſpect of 4 4, that will not prove the 
Points themſelves are Curvilineal, or that they may not be of a Rectilineal Conſti- 
tution, we only here Argue with this Philoſophy in it's own Way, becauſe we have 
ſhewn, that the Parts of Curve Lines are. Curves, and are not Reſolvible into Right 
ones. | 


by this way of Reaſoning; according to the Geometry of Solids, they may be of 
the fame Nature with Rectilineal Parts, ſuppoling their Velocities to be alike. 

FirTH, Beſides all which, ſince Aa E may poſſibly be of Different Dimenſions, 
as to Length, Breadth, and Depth, from the Parallelograms Inſcrib'd and Circum- 
ſcrib d, the Compariſon betwixt them can ſignify no more to the Demonſtrating 
any Thing from it, than if we ſhou'd compare a Line with a Surface, or that with 
a Solid, according to the ſame Geomerry. | 


LASTLY, The Nature of a Curve, whether of a Circle or any other, when the 
Abſciſſes and Ordinates are ſuppos'd to Generate it, is Compounded of the Termi- 
nations of the Joint Velocities of à K and X b, as the Diagonal of a Square, or a 
Parallelogram, is Compounded of the Terminations of the Velocitics of the Parts of 
the Side in Conjunction with thoſe of it's Ordinates; Thus, if 44 is the Side of 
a Square, and E is ſuppos'd to be the Diagonal of it, whilſt 4 proceeds with the 
Velocity of 1 to K, K proceeds with the ſame Velocity of 1 to b, and Lodges or 
Expreſſes the Firſt Point in the Diagonal, if 4 K and K h are Imagin'd to be Infinitely 
Small; and in like manner, the Second, Third, Fourth Points, Gr. from a Velocity 
2 2 and 2, 3 and 3, 4 and 4, gc. ate produced in the Diagonal, till the whole is 
orm'd. | | | 

From whence it is Manifeſt, that each Point in the Diagonal is only the Limit 
or Termination of both the Velocities after they are actually Perform'd, and there- 
fore the Diagonal, which this Philoſophy Propoſes, and which we have Confated, 
is not made up of the ſame Forces Conjoin'd, which are ſeparately Deſcrib'd in the 
Sides of the Parallelogram, fince the Diagonal is no other than a Termination of 

| | thoſe 
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g. 10. Ir therefore the Preceding Lemmas are not Certain or True, the Corollaries Cy the 
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neal Figures, that is 4Z is a Curve Line, and not Compounded of Right ones, or N 9 


FouRTH, If it cou'd be Prov'd, that 4, C, c, d, &c. were Curvilineal Parts of à E, Seri 
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thoſe Forces, and is not in any Manner or Way of Conſidering an Union or Con- 


junction of them. 3 e 1 | 
SECOND, From this likewiſe it is plain, that the Diagonal is Incommenſurable with 


the Side of the Square; Becauſe the bare Termination of Forces cannot be Mcaſur'd 


by thoſe Forces, or the Contrary 3 Thus 6 is the Firſt Point from à of the Diagonal, 
which being only a Termination of the Velocities à K, K is no ways Capable of a 
Compariſon with them, no more than a Quieſcent Point is with an Actual Force, 


which: it Bounds: and;Dctermineo: ai. yoo) 20 bar mme.t 21 975 
In like Manner, if #4 is the Abſciſs of a Parabola, & the Point in the Parabolick 


Curve will be the Limit or Termination of the Velocities 2 K, Kb, and the ſame 
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Reaſoning will obtain in Reſpe& of the Points c, d, &c, which will be the Terms 
or Boundaries of the ſeveral Velocities Expreſsd by the Abſciſſes and Ordinates, and, 


as before was ſaid of the Diagonal of the Square, will be Incommenſurable with 


them. . 5 21.-Þ 05 YI Sx 1 OT. 
WE ſhall therefore only farther Add, that ſince in the Triangle, where the Velo- 
cities of the Abſciſs and the Ordinate are Equal, or as Equal Velocities, the Diagonal 
is a Right Line, and ſince in the Parabola and in Parabolocids, where the Velocity in 
the Abſciſs is Greater, and in the Ordinates Leſs, the Diagonal is a Curve, which is 
Concave to the Abſciſs, and ſince in the Complements: to the Parabola or Para- 
boloeids 4/6, where the Velocity of the Abſciſs is Leſs, and that of the Ordinate 
Greater, the Diagonal is a Curve, which is Convex to the Abſciſs, we may from 
hence Form a juſt Idea of the Nature of Curves; In which, where the Velocities are 
Greater in the Abſciſs, and Leſs in the Ordinates, the Curve is Leſs Repell'd from 
the Abſciſs, and Approaches or is Attracted towards it, by how much it's Force is 
Greater, and that of the Ordinate Leſs, which hinders it's Approach; On the Con- 
trary, where the Force is Leſs in the Abſciſs, and Greater in the Ordinate, the Curve 
is Thruſt and Protruded from it, or is Leſs Attracted to it, by how much the Force, 
which Protrudes is Greater, and the Force, which Acts or Directs it, Leſs; Thus a E 
Converges towards 44, and Diverges from a/. And if we Take any Abſciſs what- 
ſoever, and Divide it According to the Square Numbers 1. 4. 9. 16. 25, Cc. and 


Place Ordinates at the ſeveral Diviſtons, According to the Square-Roots of thoſe 


Numbers, namely, a Series of Natural ones, 1, 2, 3, 4, 5, Cc. we ſhall find the 
Curve of the Parabola, which Connects the Extremities of the Ordinates, to Con- 
verge to the Abſciſs, but if, on the Contrary, the Portions of the Abſciſs are 


I, 2, 3, 4, 5, Ce, and the Ordinates 1. 4. 9. 16. 25, Cc. the Curve, which Con- 


neas Them, will Diverge from it; The ſame may be ſaid of an Abſciſs Divided 
Cubically, Biquadratically, &. and where the Ordinates are as the Roots of thoſe 
Cubes or Bi-Squares, or where the Portions of the Abſciſs are as the Roots, and 
the Ordinates as the Cubes or Bi- Squares, for in the Firſt Caſe the Curve of the 
Parabolocid will Converge to the Abſciſs, and in the Laſt Diverge from it; Hence 
allo, if we Compare the Space, Produc'd by theſe Ordinates, with that of Para- 
bolocids and the Complements of them, it will Appear, that Different Spares may 
be Effected by the ſame Forces, as we before ſhew'd in the Geometry of Solids, that 
the ſame Spaces might be Conſtituted from Different ones. | 


FROM this General Theorem it ſeems Plain and Evident, if 4Z is the Portion 
of a Circle, and 44 the Radius of it, ſince the Curve in this Caſe Converges to 
the Abſciſs, that it is in the Number of Paraboloeids, and which, in the Geomerry 
of Solids, or of Matter, we have Endeavour'd to ſhew is a Biquadratical one, and Which 
very well agrees with the General Theorem mention d. | 
Fon let 2 K, and the ſeveral Parts of 4 4, be Repreſented by Numbers in an Arith- 
metical Progreſſion to Infinity, the Ordinates in the Parabola will be as the Roots 


of thoſe Numbers, and in the Biquadratical Parabolocid, as the Roots of the Roots 


of them; from whence it will follow, that there is a much Greater Protruſion of the 
Limits of the Velocities from the Abſciſs in the Firſt Caſe than in the Laſt, and 


conſequently, that the Curve will Approach - nearer to a Convexity in the onc In- 
ſtance than the other; which is Manifeſt, ſince the Parabola comes nearer to 4 


Right Line, than a Circle do's, or, which is the ſame, a Circle is morc 8 
efore 
2 


to the Abſciſs than the Parabola, but a Right Line is Firſt to be Arriv'd at _ 
| a Con- 
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a Convexity to the Abſciſs can be Produced; Thus the i, of 2+. VA, Cc. Geometriz, 

which are the Ordinates of a Parabola, are in a nearcr Proportion to 1, 2, 3, 4, Cc. ram... 

which wou'd make the Ordinates of a Triangle, and the Diagonal a Right Line, than Pars. 24. 
the t, v2, / 3» /4/ 4, Ge. which are the Ordinates of a Circle. | 

FRo what has been faid it is likewiſe Evident, that the H lyperbola is alſo in the 
Number of Parabolocids, but the Proportion, which it has to it's Rectangle, we ſhall 
Leave to others to Determine, tho we have it Aſcertaind in Writings by us, upon 
the ſame Principles, by which we have $quar'd the Circle. 

F. 11. Having thus far Conſider' d the Nature of Curves, in Reſpect fo klei , ew Way 
Ordinates and Abſciſſes, and their being only Limits or Terminations of their Velo- / Conſidering 
cities; we {hall now ſhew, how they may be Conſiderd in another Way, that is, 833 
by the Generation of them from their Centers, as in the Circle, or from their Focus S, of Them. 
as in the Ellipſis, the Parabola, and Hyperbola. 

As to the Circle, it's Geneſis is Manifeſt, by the Revolution of a Line upon a 
Center; but the Queſtion, which lies in the Doctrine of Velocities, or the Geometry 
of Solids, is, what the Nature of ſuch a Curve is, which cannot be any other than 
that of a Right Line; For, if we ſuppoſe ſeveral Circles to be drawn from the ſame 
Center, their Sience will be to cach other, as their Radius's, by the Extre- 
mities of which they are Deſcribd; that is, they will be as Right Lines, and differ 
Nothing from them, but in their being bent into a Poſition, in which all the Points 
of the Line are Equidiſtant from the Center, whereas a Right one, as the Radius, 
has it's Points diſpos'd in a Direct Receſſion from it. 

Bes1DEs, the Velocities in each Circumference are Equable, 1 any Accele- 
ration or Retarding of them in the ſame Circumference, which is likewiſe the Na- 

ture and Property of a Right Line, which is Produc'd by the Equable Fluxion of 
- a Poult... 

Axp in Different Circumferences, where the Velocities arc Greater i in e to 
the Greater Lengths of the Radius, the ſame Tenour of Velocity is Preſervd, whilſt a 
Larger Space is Perform d by a Larger Velocity in the ſame Time, that a Leſſer Space 
is Perform'd by a Leſſer Velocity; For that, which makes an Alteration from a 

Right Line into a Curve, is a Different Velocity in the ſame Space and the ſame 
Time, according to the aforeſaid Geometry of Solids. _ 
' From whence it is Apparent, FInsr, that the Circumference of a Circle, Conſider d 
in this way of Generation, is perfectly Different from that, which is Produced by the 
Termination of the Forces Expreſs'd in the Sines and Vers'd Sines of it, (the Laſt 
of which are it's Abſciſſes, and the Firſt it's Ordinates) ſince the Circumference in 
the one Caſe is no more than a Right Line, or one Kind of Force, continually Bent, 
and in the other a Termination of Forces, which continually Differ. 
 SEcoNnD, The ſame Curve Line to Appearance. may therefore in Reality receive 
very Different Values and Denominations, and be as Diſtinct from what it Appears, 
as any other Quantity whatſoever, and conſequently, the ſame Circle; ſince where 
the Circumference of it obtains the Nature of a Right Line, it will be a Plane 
Figure, and where that of a Curve, or of a Termination of FOI, which con- 
tinually Vary, it will be a So one. 
TrirD, If we then Conſider a Circle as a Plane Figure, the Square of it will be 
as Eaſy, as of any other Plane Figure we can Mention; becauſe there is nothing elſe Pardics Geo⸗ 
| Requir'd, than to make the Radius the Perpendicular of a Right-Angled Triangle, metriz Ele- 
and the ae the Baſis of it, which will be half of the Rectangle under Penta, lib. 4. 
the ſame Radius and Baſis, and Equal to the Circle; nor would there be any Greater 8 
Reafon to find out the Proportion betwixt the Baff is, 1. e. the Circumference of the 
Circle, and it's Radius, in order to Obtain the Sguare of the Circle, than betwixt the 
Two Sides of any Triangle, in order to Aſcertain the Square of it; for to find the 
Square of the Circle is to Aſſign a certain Rectilineal Figure, to which the Area of 
the Circle has a Known Proportion, which is done as Above. 
IF the Czzrcle is not Conſider d as a Plane Figure, but a Solid, we have Endeavour' d 
to Determine it's Proportion to the Square in the Geometry of Solids, or of Matter, 
namely, that it is as 4105, and is no other than a Biquadratical Paraboloeid, 
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CToncermug the Mahod of Bock II. 
As to the Parabola, the Generation of it is Performd by ſuppoſing a Rule BC, 


carry'd along the Rule BC, G OI 0 x 
from E towards B, the other mM | AM | | 
Side of the Square DO has a 1 ET. 
Line affix to it, one of whofe A” N 
Extremities is faſten'd at O, FP [|| \ 
and the other in ſome Point TEL 

or other of the Plane, in | \ 
which it Moves, as F; Let il \ 

a Style be held always at . 7s [ll \ 
the Point where the Line 1 . 
Tears off from the Side of 5 FF * 
the Square Do by it's Mop. Jo O 2 


tion from F, and it will De- 


ſcribe the Parabola AMX; By the fame Methods AZ will be likewiſe De. 


ſcrib'd by Inverting the Square towards C, and Moving it that way from the fame 


Focus F; And fince the Deſcriptions of the Ellipſis and Hyperbola depend upon the 
like Compound Motions, which are Refer'd in ſome Meaſure or other to their 
Focus's, as their Centers, it will not be Neceflary to conſider, in this General Idea 
of the Nature of Curves, the particular Circumſtances of thoſe Deſcriptions, Eſpe- 
cially, as the Circle and the Parabola are the Figures, which we at preſent are Deſirous 
to Examine; The Square of the Laſt being Confeſsd, and That of the Firſt being 
here Defended. . 


IN this Generation of the Parabola it is therefore Evident, that it Differs from 


that, which Reſults from a bare Termination of the Velocities Expreſsd by the 


Focus is Plain. 


Abſciſſes and their Ordinates; fince the Generation of it by a Line, and the Media- 
tion of a Square, and the Focus, is by an Actual Velocity, whereas, when it is Pro- 
duc'd by a Termination of Actual Forces, in the Abſciſſes and Ordinates, it is made 


up of ſo many Quieſcent Points, as there are Terminations of ſuch Forces; from 


whence it will follow, that the Parabola, in the one Caſe, is of a Different Nature 
from that in the other, unleſs Quieſcence and an Actual Velocity are the fame. 
_ SecoND, Suppoſing the Forces were Actual in both the Deſcriptions, yet, ſince 
AMX is Deſcribd from the Focus F, by FA, FA FX, as the Circle from a Center, 
they ſo far Agree, and all the Difference ſeems to be, that whilſt the Radius of 
Deſcription continues Immutable in the Circle, in the Parabola it as conſtantly Varies, 
nn 7. CCI. ns, 

Bor the Variation of the Length of the Radius does not hinder the Equableneſs 
of it's Motion, or at leaſt it's being Equably Increas'd ; ſince in Concentrical Circles 
the Radius may be of Different Lengths, and the Swiftneſs of their Deſcription 
Different, and yet the Velocities in the ſeveral Circumferences of the ſame Nature 
with the Equable ones in Right Lines, according to what has been before obſery'd; 
And that this is the Caſe of the Changing Radius's of the Parabola from the ſame 


For, if we ſuppoſe 47 to be the Axis of a Cone, on the Surface of which the 


Parabola XA is drawn, the Point A in the Vertex of it may be Deſcrib'd by F 4, 


the Radius of 4 Circle Parallel to the Baſis of the Cone, and whoſe Center is in the 
Axis of the Cone AP; and by the ſame Methods F 24, F A, or any other Inter- 
mediate Lines from the Focus, may be Repreſented by Radius's of the fame Lengths, 
whole Circles are Parallel to the Baſis of the Cone, and whoſe Centers lie in the 
Axis of it; For if, for Inſtance, PM is Imagin'd Equal to FA,, it will be the ſame 
Thing, if we take Different Points P and F, and make the one the Center of a 
Circle Parallel to the Baſis of the Cone, and the other the Focus of the Parabola, 


becauſe in both Caſes the Point & has the ſame Diſtance from the Axis of the 


Cone; And confequently, if we make all the feycral Centers P of the Circles, Parallel 


to the Bifis of the Cone, unite and fall in with F, and the Circles, which were 


4118 


Parallel to the Baſis, Coincide with the Plane of the Parabola, they will then be- 
come one Focus, auf the Radius's of the Parallel Circles will be Radius's of the 
Parabola drawn from the ſaid Focus. E Ir 


_ 
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Ir therefore theſe Parallel Circles are all Preſsd into one and the ſame Plane, 
they will become Concentrical, and the Curve of the Parabola will be Reſolv'd into 
a Line of the ſame kind with Circumferences Deſcrib'd by the Radius's of them, 
and conſeqnently of the ſame Conſtitution with Right Lines, Deſcrib'd by Equable 
Velocities; From whence it will Enſue, that the Parabola, by this way of Deſcription, 
is a Plane Figure, being Reducible to Triangles of Different Heights, as the Circle 
is to thoſe of the ſame Height, and therefore has the Nature of all other Tri- 
angles. 

ON the Contrary, if ts Forces of the Abſciſs and Ordinates are made uſe of to 
determine the Parabola, the Curve will not be Conſider'd, as a Right Line, but 
every Point of it will Vary in it's Velocity, or the Termination of it, according to 
the Proportion of the Forces in the Abſciſſes and Ordinates, with which they Bnd 
or are Concluded; and conſequently both the Curve and the Plane, which it Com- 
prehends, will be of a Different Nature, and of Different Dimenſions, than when the 
one is conſider d as a Right Line, and the other as a Triangle, 

HavinG mention'd the Reduction of a Parabola to Portions of Concentrical 
Circles, we ſhall here ſhew, how we may Reduce the Angles of Contact to the 
Aſymptotes of an Hyperbola, albeit, they have been hitherto Miſtaken by Mathema- 
ticians for Diſtin Arguments to Prove the Infinite Diviſibility of Extenſion, whereas 
they are in Effect the ſame. 

Fox all the Circles, which are Deſcrib'd 1 the Ordinates of the Hyperbola, and 
which conſtitute the Hyperbolick Cone, ſince they are Parallel to ſo many Circles in 
the Baſis, may be Expreſsd in the Baſis, and therefore will become Concentrical 
Circles; and as the Baſis, by ſuch Repeated Expreſſions of Circles in it, will be Equal 
to the Cone, that is, a Plane to a Solid, 1o alſo will the Circumferences be Con- 
centrical, and all lie in a Common and Plane Surface; but every Point in the 
Aſymptote may be likewiſe Expreſsd in the Baſis, at the fame Diſtance from each 
Circumference in it, which it obſerves in the Aſymptote from the Circles in the 
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Hyperbolick Cone, and at the ſame Time may Touch each. Circle; ſince the Point If 
in the Aſymptote is Trajected, by Right or Tangent Lines, thro' cach Point of the —_ 
Hyperbola, whoſe Circumferences are Deſcrib'd in the Baſis; and the Whole Figure, * 
by ſuch a Diſpoſition, will amount to the ſame with a Tangent, and the Various as 
Circles annext to it, by whoſe Intervention the Angles of Contact are made. 4780 
H. . Tun Fourth Lemma is, That if, in Two Figures A ac E, Ppr, there ſhou'd e 1 
be Two Series of Parallelograms Inſcribd, as before, Lemma Ex. 158 
TE and the Number of both ſhou'd be the ſame, and where ap gE — iþ ll 
1 the Latitudes are Diminiſh'd to Infinity the Ultimate Princip. I, 
| Reaſons of the Parallelograms in one Figure to the Lem. 4. 1738 
1 Parallelograms in the other, each to cach, ſhou'd be L. : 5 1 
g the ſame, it is Pronouncd, That the Two Figures . 8 [188 
Aa R, Pyr J, are to one another in that fame Rea- 1 
fog, +» W. 
'Tars Lemma fo evidently Js upon the Former, # 
l | | þ \ that there is not the leaſt Occaſion to conſider it. | 
F N * r T F. 13. TEE Fifth Lemma is, That all the Sides of "as 5 
Similar Figures, which Anſwer to each other or are Ho- f 1 7 
mologous, are Proportional, as well Curvilineal as Recti- Kaan. 1 
lineal, and their Areas are in a Duplicate Reaſon of their Sides. 5 Wer e 1 
IHar Curvilineal Figures obtain this Property is upon the Suppoſition, that, ac- Lem. 8 119 
cording to the Preceding Lemmas, Right-Lin d Figures are Ultimately Reſolv 'd into Lib. 1. §. 1. 


Curvilineal ones, or the Contrary, Which has not been Prov'd; . — 
GRANTING yet this, it is not Evident, that the Homologous Sides of Rectilincal Elem. 6. 1-48 

Figures are Proportional, unleſs upon the Abſtractions and Demonſtrations of Euclid, in Prop. 419. 20. 1.48 

Which the Length of the Line is only Conſider d, and ſuppoſed to be one Conſtant 

and Inyariable Idea; 3 Thus, if I perceive Two Triangles to be Similar, I Judge them 

to be ſo upon the Equality of the Angles, which Equality is Proy'd, upon the Hypo- 

theſis of one conſtant Uniform Space Abſtracted by the Mind, whereas if Spacc — 

not Uniform, and that Abſtraction is not Juſt, the Demonſtration will be in Pro- 


Portion Defective; And ſince we have ſhewn, in the Geometry of Solids, and in the 
. Firſt 
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Firſt Part of the Principles of 'Natwal Philoſophy, that fuch Abſtractions of a Simple and 
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Fixt Space are not Juſt, neither this Pre ion, nor re other i in All rin Will be 


5 * 3. * 


Univerſally True. 


Wæxũ do not yet here: Aftirm, gat 45 Propoſtion 4s well 3 as 150 G in lin 0 


meter Mention d, are Abſolutely Falſe, it is Conteſs'd they are True, and that the 
Three Angles of a Triangle are Equal to Two Right ones, upon the Suppoſition of 
a Fixt, Abſtracted, and Invariable Space, bur ſach a * we lay is Arbitrary, and 


in Terms deny to Be, or to Exiſt in Nature. 
Non by ſuch an Aſſertion do we deſtroy Trigonometry, and all the Marhewarick 


eren which are Built upon it; Since Abſtracted Space, which only Conſiſts of 
Length, Breadth, and Thickneſs, is a ſufficient Meaſure for all the Uſes of Life, 


witether in Geometry, properly fo calld, or in Navigation, Fortifying, or Aftronomy ; 


For, in all theſe Sciences, the Nature of the Meaſure is not Requir'd, but ſome fixt 
Standard or other of it ; Thus in finding the Area or Contents of a Field, or .of 
this Room, in which I write, I can Meaſure it by Walking c over the Sides of it, 
that is, by certain Portions of Space, which I Mark out, or by a Foot of Wood, 
Braſs, or Iron, or any other Material Being; in which yet I conſider nothing, but 
the Abſtracted Length of the Meaſure, without Examining into the N ature of it, 
whether it be Real Space, Wood, Braſs, or Iron. 

AND this is the Caſe of Marhematicks in General, which Imagines civic more 
the Abſtracted Lengths, or Breadths, or Depths, of Things without Conſidering 


ah Intrinſick Nature and Conſtitution of them, which, notwithſtanding, ought to | 


a Rule of the Mind's Abſtractions, and not it's own Will and Pleaſure; The 

_ Mathematicks therefore, which we propoſe of Solids and Matter, we cannot but think 
are Conformable to the Firſt; and what has been hitherto advanced in that Knwoledge 
nothing, more than the Reſult of the Latter; That is, We in our Mathematick 
Abſtractions take Nature for our Guide, whereas the Mathematicians, who have 
Wrote before Us, make their own Arbitrary Will and Pleaſure their Conductors; 
And upon this Iſſue we date put our hole Reaſonings in that Science; For if our 


Abſtractions are ſuitable to Nature, as that will always Stand, the Wills and Arbi- 


trary Fancies of Men muſt, ſome time or other, ſubmit to 11 if they are not, we 


ſhall readily reſign our own Sentiments to thoſe who have Preceded us on theſe Subjects; 
Seeing, what we Intend in theſe Principles, is only to over-turn if Poſſible, and De- 


moliſh thoſe Structures, which ſome fond Perſons have Raiſed in their own Imagi- 
nations, either in Reſpect of Mathematicks or Aſtronomy 

the Reality of Beings, as they Exiſt; And altho' Pyrhagoras was the Firſt, whom we know 

of, who Introduc'd theſe Abſtractions amongſt "the Grecians, which we find in the 
Elements of Euclid, for the 47th Prop. B. 1. of which, it is ſaid, he Sacrificd an 

Dr. Prideaux s Hecatomb, and altho he Derivd theſe Abſtractions from the Famous Zoroaſtres of 
„ „% Battria, whole Scholar he is thought to have been, and from the Ag ypriars, whole 
Eratoſthenes's Prince Aderes'the Philoſopher,the 28th in Deſcent from Ae ſraim, 941 Years after the Flood, 
Table in Dr. and 675 before the Firſt Olympiad, is Affirm'd to have Invented the Elements of Geometry, 


d are yet neither His Authority nor Theirs in Mathematicis, nor Aristotle s in Phyſicks, nor the 


on Sanchonia- 


tho's Phzoi- preſent Philoſopher's in Both, whom we are now Inquiring into, ought to Diſcourage 


cian Hiſtory. Or Hinder any Impartial Reſearches after Truth and Reaſon. 
The Sixth F. 14. THE Sixth Lemma is, That if any Arc, which is 
42 Con. Given in it's Poſition, as 4 3, be Subtended by the Chord 4 
& If Newt, A B, and in ſome Point 4, in the Middle of its Curvature, 
Lem. 6. ſhou'd'be Touch't by a Right Line AD Produced on both 
Lib. 1. §. 1. Hands, and afterwards the Points 4, B, ſhou'd come toge- 
ther and Coaleſce, it is Affirm'd, That the Angle BAD, 
contain'd under the Chord and the Tangent, will DC Dis: 
miniſh'd to Infinity and at Length Vaniſh. „ 
Fon let A B be Produc'd to 6, and AD to 4, the kts 654 36 
4, B, therefore Coaleſcing, and conſequently Bbor Ab lying 
wholly out of the Curve, it is Manifeſt, that the Right —_ 7 
Tine 3% or Ab will either Coincide with the Tangent | 
Ad, or will be Drawn betwixt the Tangent and the Curve ; ; the Laſt is Impoſi ble 


becauſe it is Contrary to the Nature of the Curve, to have more than one Tangent 
„ ; to 


7 > 7 


„ Without any Warrant from 


bh. 
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to the ſame Point, from whence it follows, that the Firſt will obtain, that is, that 


Ab or 5 will Coincide with Ad, and that the Angle DAB will Vaniſh. 

Wucn Demonſtration comes to this, that 4B is FIRST ſuppos'd to be the Chord 
of an Arc, that is, a Right Line Subtended to it, and then by the Coalition of the 
Points A and B not to be a Right Line, but the Point of a Curve; Unleſs therefore 
the Infinite Diminution of a Right Line can be Proy'd to be the Point of a Curve, 
or, which is the ſame, Unleſs the Point of a Right Line can be Evidenc'd to be all 
one with the Point of a Curve Line, the Demonſtration is not Valid, which it is 
Impoſſible this Philoſophy ſhou'd do, ſince, as we have ſhewn, it is not Acquainted 
with what the Nature of a Curve or a Right Line is, whilſt it Conſiders Them 
without Diſtinction, tho' they are as Different 
that Compard with a Solid; All which it yet hopes to ſolve by Diminiſhing both 
to Infinity, when it Coniprehends what Infinity is, {till Leſs, and which by it's own 


Quantities, as a Line or a Surface, or 
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Confeſſions is Various, ſo that what is Infinite in one Reſpect may be Nothing in Lemma 11. 


another, which if True, tho' the Curve 4 B may be Infinitely Diminiſh'd at the fame © 6 7 


time that it's Subtenſe is, it is not Evident, that the Point of. the Curve may not be 
Infinitely Greater than that of the Right Line. 
SECOND, Moreover whatever has been ſaid, in Relation to Lemma : 2 and 3, with 
the Corollaries, will in like Manner have a Place here. 
Tump, If AB the Chord is no Part of a Right Line, a Curve cannot be Conſider'd, 
as a Polygone of an Infinite Number of Sides, ſeeing it will be a Part of the Curve it 
ſelf, which Doctrine of Polygones this Philoſophy yet Eſpouſes; if it is the Part of 
a Right Line and is Inſcribd in the Curve the Angle DA will not Vaniſh even 
upon an Infinite Diminution ; becauſe it is only the Angle of Contact, which is Equal 
to Nothing, or Leſs than any Right-Lin'd Angle Given. 

FouRTH, That B or A cannot be a T angent to a Curve, where 4 is made 
to be one, nor Comprehend an Angle with it, is Demonſtrated in Euclid upon the 


Suppoſition, that a Curve Line cannot Coincide with a Right, excepting in one Point; 


To prove therefore, that BY» or A does not make an Angle with 44, becauſe 44 
can only Touch the Curve in the Point 4, which is ſupposd, is no other than to 
Prove by ſuppoſing; for if that is not ſupposd, Ab or Bb by Coinciding with the 
Curve may Conſtitute an Angle Ad, nor will it be neceſſary, that 46 or Bb 
ſhou'd fall without the Curve; what I mean is, that a Curve may, for all that is 
yet Demonſtrated in Euclid, or any where elſe, Coincide with a Right Line, where 
the Receſſion of the Tangent from the Center, and the Concavity of the Curve 
to it, is ſo Small, that there ſhall not be the Leaſt Difference, as in the Infinitely 
Large Circles of Saturns or Fupiter's Orbits. 

ON the Contrary, if it is not ſuppos d, but provd from the Nature of a Curve 
and Right Line, which conſtantly Recede from each other, it cannot yet be Evinc'd, 
that the Points 4, in the Tangent and the Curve, Coaleſce or are the Same ; ſince, 
if the Nature of the Curve is Different from that of the Right Line in every Part 


betwixt 4% and Ab, it is neither Rational nor Juſt to think, becauſe they Touch 


each other in the Point 4, that from that Conta& they become of the ſame Na- 
ture; the Curvity of the one and the Rectitude of the other will fill in all Rea- 


ſon and Senſe be Preſerv'd ; Thus, if a Line Touches a Surface or a Solid, it do' 5 ; 


not by that Contact change either into a Surface or a Solid; which if true, tho 
the Angle 4A 6 ſhou'd Vaniſh, it wou d not be any Proof, that 4, when it Reſpects 
the Right Line, and when it Reſpects the Curve, wou'd be the ſame. 


vg Libs $5 | 


Elem. 3. 
Prop. 16. 
Schol. 
Tacquet: 


Bur what is farther to be taken Notice of here i is, that all Matters are Clear and pr. Wallis 


Indiſputable concerning the Angle of Contact, according to this Lemma; For if the Oper. Matti 


Angle BAD upon an Infinite Diminution Vaniſhes, or is Equal to Nothing, it is 875 - $4 


Evident, that the Angle of Contact is not Leſs than any Acute one Given, becauſe 664. 
the Angle of Contact cannot be Leſs than Nothing, to which an Acute Angle In- 5 Avgal 


finitely Diciniſh' d is by this Lemma Equal; And yet it is known, that this has been © 
a Controverſy betwixt the moſt Celebrated Geometers, and not as yet finally Deter- 
min d, tho Dr. Wallis has ſpent no Leſs than near 60 Pages in Folio on that Sub- 
ject; Cen and his Advocates Affirming on the one Hand, that the Angle of Con- 
tact is an Angle Diviſible in Infinitum by the Peripheries of a Circle, that it is yet 
Leſs than any Acute N ns and that the Angle of the Semicircle is Leſs 


than 


ontactus: 
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21 4 \ Concerning the Method. f "ook II. 


on the other Side Contends, that it is no Angle or Quantity, that the Tangent 
Coincides with the Curve, and that the Angle of the Semicircle is the [ſame with 
and Equal to a Right one; And notwithſtanding all, which Dr. Vallis has Argued at 


Length upon this Occaſion, I do not ſee any better Solution of thoſe Difficulties and 


Paradoxes, which are Commonly Propoſed on this Head, than what is Deriv'd from 
the Doctrine I before Alledg'd in Relation to Curves, namely, that They are of an 
Heterogeneous Nature to Right Lines, and conſequently, that Rectilineal Angles and 
Angles. of Contact or Contingence can be no more Compar'd with Each other, than 
Dr. 1 Lines with Surfaces, or Surfaces with Solids. And this perhaps will give an Account 
vo $3 © £4 of that Diſpute, which we find betwixt the Lord Browncker and Dr. Wallis concerning the 
150 Diameters of Certain Curves or Paraboloeids in the Mathematical Works of the Latter. 
The ee, F. 15. Tae Seycnth Lemma is, That the fame Things being ſuppoſed, which 


| and Eighth 
Ht were in the Former Lemma, the Ultimate Reaſon of the Arc, Chord, and Tan- 


Plain d. gent to one another, is the Reaſon of Equality; which, ſo Evidently depending upon 


the, Former, there will be no Occaſion to conſider here. 
Lem. 7, 8, Tae Eighth is, That if the Right Lines Given, 4 R, B R, with the Arc AB, the 
Chord 43, and the Tangent AD, | conſtitute Three Triangles ARB, AR B, AR D, 


and the Points, 4, B, afterwards come together; the Ultimate Form of the Evane- 


ſcent Triangles is that of their being Similar, and their Ultimate Reaſon, that of 


Equality ; which likewiſe is Demonſtrated upon. the Union of the Points, A, B, in 


the ſame manner, as has been already Examin'd. 
The Ninth FS. 16. Thx Ninth Lemma is, That if the Right. Line 4 E and the Curve AC, 


Lemma Cm. Given in their Poſition, mutually Interſect each 


ſider d and | 4 | 
ee other in a Given Angle 4, and BD, EC, which > 8 | FI 

— Sie If: Newt. meet tha Curve in K and C, are Apply d 8 7 F 
Lem. o. dinates to the Right Line AZ in Another Given d. f 8 


Lib. 1. f. 1. Angle, and the Points, B, C, ſhou d afterwards _ 
Unite or Coaleſce in 4; The Areas of the Tri- 
angles, ADB, AEC, will be at laſt to one ano- 
ther in a Duplicate Reaſon of their Sides; 
Which alſo is Deriv'd and Concluded from the 
fame Kind of Reaſoning. 1 75 „ 

Ap in all theſe Caſes it is ſuppoxd, that by + 
| an Infinite Diminution the Curve is Reſfoly'd | 
into a Right Line, and puts on the Properties 
of it, the Contrary of which we Affirm, and 
have Endeavour'd to Evince; If it be faid, that in Reality it is Confeſs d, the Points 
of a Curve and of a Right Line are not the ſame, but yet to Appearance they may 
be Conſider'd as ſuch, eas our Senſes cannot Diſtinguiſh betwixt them; We An- 


ſwer, FIRST, that, if theſe Principles are not Real, and are only Calculated upon falſe 


Appearances, it cannot well be Imagin'd, how they ſhou'd Account for Effects in 
Nature, which are Real and not to be Conſider d as falſe Appearances. 

SECOND, Suppoſing we ſee a Planet, as one of Fupiter's Satellits for Inſtance, Re- 
volving in a Circle, and we Reduce that Curve to a Tangent and Centripetal Force, 
of which it ſhould prove the Curve does not Conſiſt, it will not be a juſt Expla- 
nation of the Real Revolution of that Planet, becauſe the Tangent and the Line, 
which Expreſſes the Centripetal Force, upon an-Infinite Diminution, cannot. by our 
Senſes be Diſtinguiſh'd from a Point in the Curve. 


| The Nut, F. 17. Taz Tenth Lemma is, That Spaces, which a Body Deſcribes © any Re- 


fan's rg gular Force Urgeing it, are in the very Beginning of the Motion in a Duplicate Rea- 
ſon of the Times. Let the Times be Expreſsd by the Lines, AD, AE, and the Ve- 


Examin d. 


Lo debt. locities Produc'd by the Ordinates, D B, EC, and the Spaces Deſcrib'd by theſe Veloct- 
Lib. 1. $-1- ties will be, as the Areas, ABD, ACE, Deſcrib'd by theſe Ordinates, that is, by Lem. 9, 
Dr.Gregory'* in a Duplicate Reaſon of the Times, AD, AE, in the very Beginning of the Motion. 

ne Tris Lemma, tho' it is Propos'd in the General of a Regular Force, and of that 
5. * Lib. 1. Force Acting upon or Urgeing Body Uniformly, is Primarily meant of Gravity, 


In which Account, It is ſuppos'd, that all Matter is Similar and Alike, that it only 
con- 


than a Right 3 Pi Greater than any Acute Angle Given; whereas Peletarius 


and that Explication, which by the Mechanick Philoſophers has been Given of it; 


mi 
_M 


i 
__ 


; 
3 


Chap. III.  Nuſtemt and Evancſtent Reaſons. 


Philoſophy ſpeaks of Quantities, as conſiſting 
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conſiſts of Extenſion into Length, Breadth, and Depth, that it is Solid ot Impene- 
trable, that it is Moveable and Diviſible, Cc. all which are Properties, which make 
ir Paſſive in it's Nature, and are Form'd in the Mind in Order to uſe it at Pleaſure; 
And the whole Mafs of Matter, as Philoſophy goes and is now underſtood, is no- 
thing more than an Heap or Congeries af Abſtracted Notions Arbitrarily put together, 
as we have ſhewn in the Firſt Part of the Principles of Natural Philoſophy. 

 ArTxn this is done, it is in the next Place ſuppos d, that Gravity or the Regulat 
Force Acts upon this Abſtracted Matter by Continual Impulſes, ſo that in One In- 
ſtant of Time it receives one Stroke from Gravity, in a Second Inſtant of Time 
Another, and in a Third, the Stroke or Impulfe from Gravity is ſtill Repeated, and 
ſo on; From whence the Times are Repreſented by one Side of the Triangle, 
which procceds as 1, 2, 3, 4, Cc. and the Impulſes or Strokes from Gravity, or the 


Velocities, which are the Effects of them, by the other, which has the ſame Arith- 


metical Progreſſion and what ſeems to be Intended in this Lemma, by a Regular 
Force in General is only any Force, which Acts with the fame Uniformity, be it 
Greater or Leſs than Gravity, with which Gravity is thought to do, that is, which 
Produces Effects Proportional to the Times, in which they are Produced. 


Bora theſe Doctrines we have therefore Conſider'd in the Firſt Part of on 


Said Principles of Philoſophy, namely, the Homogeneouſneſs of Matter, and the Uni- 


form Impulſes of Gravity, and that which Remains therefore upon this Lemma, 
to Convince us of, is, that if we reduce, ADB, AEC, to Infinitely Small Parts to- 
wards 4, they will be the ſame as Rectilineal Triangles in the Beginning of the 
Motion, that is, upon an Infinite Diminution of the Times and the Forces; which 
likewiſe has been already Conſider'd and Refuted in this Doctrine of Naſcents and 
Zuaneſcents. © CT | ” . 
H. 18. Tat Laſt Lemma is, That the Evaneſcent Subtenſe of the Angle of Con- Th Eleventh 
„ | tact is Ultimately in a Duplicate Reaſon of the Subtenſe of 5 
the Conterminate Arc; that is, AB Square is to 46 Square, fir Il. New! 
the Conterminate Arc; that is, AB Square is to 4 Square, Sir Il. Newt. 
as BD is to 64. Princip. 


To which we need not Anſwer any more, than that in 8 - - & 2 


ſcence of the Points, P, B, C, into thoſe of, 4, b, g, and all the eee 
Conſequences of ſuch a Coalition are Affirm d, which have 6. 4. Lib. . 
been hitherto Diſprov d. „ | To ö 
BESIDE&, if ſuch a Coalition is Allowed, it is Plain, that 
AB. Ab:: A D. Ad, but AD. Ad:: DBq.dbg, becauſe 403 
is a Curve Convex to AD the Abſciſs, that is, the Forces, 
according to F. 10, will be Greater in the Ordinates than 
in the Abſciſs, and therefore it will not be as 45. 464 
: 3 D. bd, but, if any Thing, on the Contrary, as AB. A 
TT 7 55 che 
F. 19. WE ſhall therefore conclude this Inquiry into the The Scholium 
, oo Doctrine of Evaneſcents, with an Examination into the Ge- « Fows 2 Pg 185 
neral Defenſe, which is made of it. 3 % oodolud ond 
II is faid therefore, that theſe Lemmas are Premis'd, that the Perplexed Demon- 297% | 
ſtrations ad Ab/ardum of the Antient Geometers might be Avoided ; that by the Me. Princip. ” 


thod of Indiviſibles they are indeed rendred more Contracted, but becauſe the Hyporheſys Lam. 11. 


Schol. Lib; 1. 


of ladiviſiblès is Harſh and Leſs Geometrical, the Preſent Merhod of Nafcent and Fva- f. 1. 


neſcent Reaſons, which is ſaid to be Demonſtrated, is Subſtituted in it's Room; That 
is, the Ultimate Sums or Reafons of the Evaneſcent Quantities, and the Firſt of che 
Naſcent, or the Limits of the Sums or Reaſons are conſider in this Method, and 
not the Quantities themſelves, as Diviſible to Infinity; And therefore that, when this 
of Particles, or makes uſe of ſmall 
Curve Lines for Right, it wou'd not be underſtood to mean Indiviſibles, but Eva- 
neſcent Diviſibles, not the Sums or Reaſons of Determinate Parts, but the Limits 
or Determinations of thoſe Sums or Reaſons. 8 | 

IT yet Confeſſes, that there may be Two Objections made againſt this Method, 


Firſt, that of Evaneſcent Quantities there is no Ultimate Proportion, ſince, before „ 


they Vaniſh, it is not the Taſt, and after they Vaniſh, there is None. ; 
* 


order to this Demonſtration, there is ſtill Requir'd a Coale- Dr. Gregory's 
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the Ultimate Reaſon of Evaneſcent Qu 


Ae en Merino ee 


IN Anfwer to this we are told, that by the ſame Argument it may be Conteſted, 
whether there is any Ultimate Velocity of a Body procecding to a Certain Fixed 
Point; for ſuch a Velocity, before it reaches the Point, will not be the Ultimate, 
and after it has reach'd it, will be no Velocity; The Anſwer to which is ſaid to be 
Eaſy, namely, that by the Ultimate Velocity is Meant or Intended, Neither that, with 
which a Body is carried, before it Arrives at the laſt Point, nor after it has Arriv'd 
to it, but that, which it Poſſeſſes at the very Point of it's Arrival, with which it 
Reaches the Laſt Point, and with which it's Motion Ceaſes; In like Manner, by 

uantitics, is to be underſtood the Reaſon of 
Quantities, not before they Vaniſh nor after, but with which they Vaniſh. Thus alſo 
the Prime or Firſt Reaſon of Naſcent Quantities is the Reaſon with which they 
Riſe; and the Prime and Ultimate Sum is that, with which they Begin and Ceaſe 
to be, whether to be Increas'd or Diminiſh'd. 

[THERE is farther a Limit or Term, which Velocity in the End of it's Motion can 
Reach, but not go Beyond, this is the Ultimate Velocity; And the fame Reaſoning 
obtains in Reſpect of the Limit or Term, which is Fixed to all Quantities and Pro- 
portions, that have a Beginning and an End; And ſince this Limit is Certain and 
Definite, it is a Problem truly and really Geometrical, to Determine it; But all 
Things, which are Geometrical, are e allow d and made uſe of in the Determin- 
ing of what elſe is ſo. 

'A Second Objection, which is own'd may be 2 againſt this Doctrine, is, that, 
if the Ultimate Reaſons of the Evaneſcent Quantities are Given, there will alſo be 


Ultimate Magnitudes confeſsd, and ſo every Quantity will conſi ſt of end bles 


contrary to Euclid's Doctrine of Incommenſurables. 
Tris Objection however is ſaid to depend upon a falſe Hypotheſis, for the Ulti- 


mate Reaſons, with which Quantities Vaniſh, are not in Truth the Reaſons of Ulti- 
mate Quantities, but the Limits, to which the Reaſons of Quantities Decreaſing 


without End always Approach, and to which they can come nearer than according 
to any Given Difference, but can never go Beyond, nor Touch or Arrive at, before 


1 the Quantities are Diminiſh'd to Infinity. 


An Examina- 
tion into the 
Doctrine A, 
ſerted in the 


_ Tris Matter, we are Inform d, will be more clears underſtood in Quantities, which 
are Infinitely Great; ſince if Two Quantities, whoſe Difference is Given, are Increasd 
to Infinity, their Ultimate Reaſon will be Given, namely, a Reaſon of Equality, 


and yet the Ultimate or Greateſt Quantities will not be Given, of which that is the 


Reaſon, namely, of Equality; and the fame may be ſaid of Infinitely Small Quan- 
tities, which are not Given, but are Diminiſh'd without Bounds, and yet the Reaſon 
1 them may be Known and Determin'd. 
F. 20. This is a Perfect Account of the Notions, w which this Philoſophy has of 
it's Method of Naſcents and Evaneſcents in General, the Particular Propoſitions of 
which we have before Conſider'd, and we ſhall now morcover Inquire into the In- 


foregoing Scho- timate Thoughts, which it has Communicated to us concerning it. 


lium. 


Tur whole of which is Reſoly'd into This; namely, Firſt, The Reaſons of Quan- 
tities; Second, The Quantities of which they are the Reaſons ; And Third, Whether 
we can conſider the One without the Other; Theſe are the Three Things to be Ex- 


amin d into, in the Preſent Doctrine. 


BEFORE I do which, I muſt obſerve, that the Doctrine of Indivifibles is ond to 

be of the ſame Kind, as it Really is, with that of theſe Naſcents and Evaneſcents, 
the Former yet- is Diſcarded, as being Contrary to Euclid's Doctrine of Incommenſura- 
bles, and for the ſame Reaſon ought this to be, which is as Directly Oppoſite and 
Repugnant to it, in which Curves and Right Lines of the moſt Different Nature 
and Conſtitution are ſuppos d to Coincide in a Point, and therefore to obtain one 
Common Meaſure; To omit this notwithſtanding, 

FRS r, This Philoſophy ſays, it only Conſiders the 3 of Quantities, and 
not the Quantities themſelves; whereas, in the Anſwer to the Firſt Objection, it 
ſuppoſes, that there is an End of the Velocity, which is made uſe of as a Parallel 
Inſtance to Quantity, and therefore, that there as an End of the Quantity it ſelf, 
whoſe Evaneſcent Reaſon is Conſider d, and in the Second Objection from Incom- 
menſurables and Quantities Infinitely Great, that there is no End of the Quantity, 


whole Reaſon is Conſider d, which is a Contradiction. 5 5 
SECOND, 


$1 


Naſeent and Evdneſeent Reaſons. 


5 It f is in the Next Place to be Obſery'd, that even in the Reaſons of 


Quantities, if thoſe only were to be Regarded, it does not make any Juſt Conclu-. 
ſions, according to it's own Sentiments ; for albeit Quantities are never ſo Different, 


if they are but ſupposd Infinitely n or Diminiſh'd, their Reaſon will be that 
of Equality according to this Philoſophy, notwithſtanding, that all the Naſcent and 


Evaneſcent Reaſons of Different Quantities are Imagin'd' to be Different, which is. 
443 a Contradiction. 


Bur if Quantities only, which are Equal, upon the Infinite Increaſe or Diminution 


Fi them, have their Reaſons of Equality, there is no great Myſtery in the Matter, 
becauſe, if Quantities are Equal, their Reaſons or Proportions will be ſo too. 
TairD, After what we have ſaid in Confutation of the Preſent Doctrine of Na- 
ſ=ents and Evaneſcents from it ſelf, we ſhall only Affirm, that Quantities and the 
Reaſons of Quantities are the ſame, and that we cannot conſider the One without 
the Other ; that is, the Reaſons of Things are their ne and Vice Versa, Quan- 
tities are nothing elſe but the Reaſons of Things. 
Fon what are Quantities themſelves, unleſs the Reaſons or Relations of Things 
when compar'd with one another? Thus a Right Line, or a Curve, or a Rectilincal, 
or Curve Figure, as a Square and a Circle, arc Quantities only, as they are capable 
of Relation; for if they are barely Conſider'd, as one Uniform and Abſtracted Ex- 
tenſion without any Properties of what they are in Reſpect to other Lengths or 


Figures, either contain d in themſelves, as Portions of them, or Diſtinct from them, 
they cannot be in any Senſe Term'd Quantities; when therefore we Inquire into 


the Ultimate Reaſons of Reaſons, if that is a Proper Way of Speaking, which 
yet is the Real Meaning of this Philoſophy, we, muſt know what thoſe Reaſons are, 
whoſe Ultimate Reaſons we wou'd Determine, or elſe it will be Impoſſible for us 
to Demonſtrate with any Degree of being Intelligible; that is, it will be neceſſary 
for us to Inform our Selves of the Nature of thoſe Lines or Figures, whoſe Ulti- 
mate Reaſons are e before we can Fix of: Aﬀcertain ſuch, Ultimate 
Reaſons. 3 


Fobxrh, Mozeover, according to Re Dottine of Velen in the 1 


* 1 Geometri 


Solids, one and the ſame Line to Appearance may be capable of . a. Thouſand Dit: Solidorum 


ferent Values, if the Velocities, by which it is Produc'd, are Various; whereas: the ®'* Wa 


Preſent Method of Naſcents and Evaneſcents does only. ſuppoſe. the ſame Abſtracted 
Length, as it Lies in the Figure, without Conſideting, Wh What FRONT it is caus 4 
or receives its Dimenſion. 

Eitrn, Laſtly as Length or Breadth f is Accounted one Suat and HANS Ex- 
tenſion in this Method, ſo is Infinity Equally Determin d to be one Uniform Ex- 
hauſtion of Quantity; whereas, if Quantities are Different, one Uniform Infinity 
cannot Equally Exhauſt both, for Inſtance, if One Line in Reſpect of Another, as 
in the Geomerry of Solzas, may have the ſame Relation, as that of a Line and a Sur- 


face or a Solid, one Uniform Infinity can no more Exhauſt the Points of Each of 


them, than by Infinitely Diminiſhing a Line we can Exhauſt a Surface or a Solid; 
and the ſame may be ſaid of Two Different Lengths, for Example, let One be the 
Double of the Other, if Infinity is one Uniform Thing, they cannot be Equally Ex- 
hauſted by it, but when one is Exhauſted, there will be lr Half of the other De- 
ſtroy d. 

IF Infinity | is not one Uniform Idea, but puts on Different Qualitics and Shapes, 
it is in Short no more than this, that is, an Univerſal Deſtroyer of Unequal Quan- 
tities, which the Mind Employs to Devour and Annihilate all the Excreſcencies or 
Exorbitancies of them, which it has no Occaſion for in it's Abſtrated Reaſonings, 
and which, if not taken out of the Way, wou'd be Troubleſome to it; and ſome- 
thing like this is the Caſe of Infinity, when Apply'd to Quantities Infinitely Increas d, 
which let them be what they will, and how Different ſoever Originally, ſhall from 
thence, it . ſeems, become Equal; Infinity Deſtroys the Difference, and makes them 
all one, which is Impoſſible; for an Infinite Number of Inches cannot be the ſame, 
as an Infinite Number of Yards, or Miles, or Semidiameters of the 24ooz, of the Earth, 
or of the Orbits of Jupiter or Saturn; unleſs Infinity is ſomething not certain, excepting 
that it obtains one Quality, which is, of e all Things Aae which, when 
Finite, Were not ſo. 


3 b CHAP. 


- 3 hn. 
a o . 4 « of 
b 1 1 _ oy S 2 * * * n * — . ůů — e v.44 3 r < 4 
nee rh np ts edn per aft Co EIN — . 0 © As 2 - uh 
————_— —— — on 85 8 ä ry 7 I : — 8 — 
- 2 — — 6 , = 2 ren © 


wag 
ED nn 
Votre aging whe S 


— — ——ꝛ— — — 
EA D 5 _ 7 


5 

2 
1 
1 
FRE 
# 24 

LA 

$4 

1 


— — —— ů· ů ů 1 
R ä n = 
ct ws _ 
< - 2 _ 
-- CO IT EEETS 
", np om 


er _ — * — 2 . 

SL ae RS EE HEL r LE ROY on TONS = 
—— - — - — . - * pg | 8 
r — vg 5 5 2 N 

n T n 
2 „ 


_ x e 


> 2 . be BASE? 
—— —— nd — — — 
eee e 

5 = LENT Ts ES 


OS Ee © 


4 OE = \ 
= — 9 —— . n 
= — — n 2 3 1 

— — — 22 " = py * — FIT * 2 
* „ BI RATES IP Of OI 7g ro 7 on et AS 2 Jo * 

> 1 re ons of nt ern 2 3 7 ho Ie Tg: = ng : hn ECO ONS 27 — Lhe 3 

- — S . — - — Sr B SENS hs * 4 1 2 —— — o 
3 — — < w I $I wed ron urn nyt” me — — - - 
OO CIR CINE CIR A 7 . H « i N I 


. 


* N * * 4 * 4 - _— l 2 r 5 FRED — — — 
— rr — TIER * 8 —— — ——— k —!— — — - 
A E 0. a p A a * I * : TRY : R # > TH 3 * 2 RE > * 2 » * 
3 W 3 X Shs " e 
e # 13 7557 
- RO 1 3 x NM *Y 
- - „ OY 


The Firſt Pro- 
| poſetion Cen. - | | | | We 
fiderd nd this Philoſophy ;\ The Firſt of which is; That if a Body is Movd according to the 


Examin d. 

Sir II. Nevyt. 
Princip. 

$ 2. Prop. 1. 
Lib. 1. 

Dr. Gregory's 
Aſtronom. 
Prop. 11. 


Y 2. Lib. 1. 


o 


ſophy, The Areas, which Bodies Deſcribe, 
nd” 3 , by . r . 13 1 | 8 
When carry d about by Radius's drawn to 


it; Let the Body Deſeribe by it's Innate 13 88 TE 
Force the Right Line-4 Z; the ſame Body, 8 Tr 


AB, Bee, but when the Body comes to B, Let rhe Centtiperal Force be ſuppos d 
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Concerning the Fundamental Propofitions of this Philoſophy, and the Application 
7 3 of them to the Solving the Revolutions of the Planets. 


F. f. 


bana ſcenis, we are now come tõ the Propoſitions aid Theorems' of 


* 


from 4 to 5, a' Curve Line will be De- 
{crib'd, and whilſt the Body Deſcribes that 
Curve Line, the Areas will be Propor- 
tional to the Times of the Body's Re- 
volving in ſuch a Curve; or, which is 
the ſame, as it is Expreſs'd in this Philo- 


Direction from 4 to B, and at the ſame Time is Urg'd by a Centripetal Force 


ONE: * * 
FF 62 1 
«442 uzetnm cnn nt? 


an Imnioveable Center of their Forces, area , df 
in Imnioveable Planes, and are Proportio- OO , u, aas, 
nal to the Times of their Revolvingg m n, mi 
JJ be Divided" itito® © ET et 
Equal Parts, and in the Firſt Portion of , n nnnt 


1 


if nothing Were to Hinder or Obſtrutt it, 
would proceed to e, and by Lau the Fitſt 


eribe Fe to AB, lo that by Draw: 


ing the Lines, AF, BS, cS to the Center , there wou'd be Equal Areas perform d 


> 


to Urge it by once Impitlfe; and by that mearts make it Decline from Fc, and pro- 


ceced forwatds in the Line B &; Let Cc be dtawn Parallel to BS, and meet the Line 


Bin C If this is ſuppo$d; upon the Completion of the Second Portion of Time, by 
Cvrol. f. of the Laws; the Body will be found in G in the fame Plane with the 
Triangle 4 5; Join 5, G and the Triangle SBC will be Equal to the Triangle 
SBc= Triangle 54 B, becauſe SBC, SB e, have the ſame Baſe 5B, and lie within 
the fame Parallels, SB, Ce; By a like Method of Arguing $C4, SCD will be Prov'd 
Equal, and fo on; From whence it will follow, that, in Equal Times, Equal Areas 


are Deſcrib'd in a Plane, which is Unmoy'd, and by Compounding any Sums of 


theſe Ateas, SADS, SAFS, ate to One Another, as the Times of their De- 
Lr now the Number of tlie Triangles be Increasd, and the Latitude of them 
Diminiſh'd to Infinity, and their Ultimate Perimeter AD F, by the 4** Gorell. to Lem,. 3. 
will be a Cutvc Line; ante therefore the Centripetal Force, by which a Body is per- 
petually Drawn out of the Tangent of this Curve, will Act Continually and In- 
ceſſantly upon it; And any Areas, SADS, SAF, Delſcrib'd Proportional to the 
Times of Deſcription will be, in this Cafe, Proportional to the ſaid Times, 
8 which Demonſtration we fhall 'Confider; Firſt, The Gefleration of this Figure 
upon the Suppoſition of the Preſent Abſtracted Forces; Second; What Alteration 


Different Magnitudes in the Bodies, which are Moy'd, wou'd Cauſe; Third, What 


The Forces by 


which this Fi 
gure is Gene- 


rated, and the 


Hay of Gene 


would be the Conſequetice, if other Forces wete Introduc'd, Whether Projectile or 


Attractive in a Different Proportion to each other, from what is here Preſum'd ; 


Fourth, What would follow, if Forces perfectly Diſtinct from either of theſe ſhou'd 
e Ee Ld 
F. 2. FIRST, It is ſappbs'd; that 4, by it's Innate Force, proceeds from A to 5 in 
one Portion of Time, and in an Equal Portion of it Deſcribes Be Equal to 45, 
that is, a Perfect Inertia of Matter is Preſumd, and that upon it's Motion it will 


have a Conſtant and Uniform Progreſs, unleſs it is Interrupted by ſome External 
= In | | | | Agent, 
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{AVING in the Former Chapter Conſiderd the Doctyine of Naſcents and 
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Agent, but to conſider Matter, as an Unactive Maſs, and only Capable" in it ſelf of ration ty Them _ 
TE liable to many | 
| x we | ; 155 . | gl | I Objettionsz 
and then Uſing it at our own Pleaſure; For this we have Provd to be the Senſe 4 Firfof the 
of a Similar, Paſſive, or Homogeneous: Matter, And what we Mean and Intend in 779*#i Force: 
theſe Principles is only, with all Submiſſion, to Take it out of the Hands of the 


— 4 7 1 "3.40 
1 1 1 RS 7%» : 
2 % Sa d ' 
5 . A * 1 5 3 
* 4 1 — * 


1 ; . 7 2 ; 4 

* £ . 8 4 # N f , 

. * 5 « 1 , * 

1394 5 „ ' 1 8 8 * 1 2 ths 
Phyſical Aſtronomy.” : 


Receiving that Impulſe; which we Give it, is Firſt Making it a Creature of the Mind 


Philoſophers, and Reſign it to it's own Nature and the Great Author of it. 
LET us yet ſuppoſe, that Matter or Body is Similar, Paſſive, or Homogencous, and 


that it has no Action of it's own; we Ask, Does Almighty God Impart! that Action to 
it, by which it proceeds Uniformly from 4 to B, or is it done by the Mind of the 


Philoſopher? If the Firſt, How is it known in what Proportion an Infinite Being 
Acts upon it? Why may not the Impreſſion, ſuitable to the Energy of the Almighty 
Agent, be ſo Forcible and Strong, that no Centripetal Action whatſoever ſhall be 
able to divert it's Progreſs? The Caſe is too Evident and Plain, that, if this Pro- 


jectile Force was Deriy'd from God, Matter wou'd be as little in the Power of the 


Philoſophers to Manage and Direct it, as they pleas d, as if they had never ſuppos d 


it Paſſive; and therefore ſuch a Conceſſion wou'd deſtroy the very Intention of mak- 


ing Matter Paſſive and Homogeneous, namely, that of Contriving it into what 
Shapes, Figures, or Motions, ſhould be thought Fit or Convenient for à Preſent 


Solution. e 3 | SR eee e 5 
IF therefore the Progreſs of Matter or Body from 4 to B is under the Will and 


Direction of the Philoſopher, Let us now Inquire which way that Motion is Pro- 
duced, when Matter is ſuppos d to be perfectly Unactive in it ſelf; the Mind cannot 
by Thinking put it into Motion, nor can our own Imaginations, be they as Vigo. 
rous as they will, Actuate a Dead Lump, and Throw it into an Uniform Projection; 
Since then the Prefent Scheme does not Inform us, how in Unactive Matter a Pro: 
jectile Force from A to B is Impreſsd upon it, tho' all, which is here propoſed to 
be Demonſtrated, were true upon the Suppoſition of ſuch a Projectile Force, yet, 


when apply'd to Nature, the Body wou'd be Quieſcent in A, and there wou'd not 


be the Leaſt Advance made from 4 to B, and conſequently, the Revolution of the 


Planets cou'd not be Explain'd by ſuch a Scheme 3 If it is again faid, that Almighty 


God Impreſſes this Force upon Bodies, which, being Paſſive of themſelves, wou'd 


continue that Force in Direclum, if not Interrupted by Gravity, which is {uppos'd to be 


Deriv'd from him likewiſe, we ſhall ſeem, I'm afraid, to make the Sovereign Diſpoſer 
of the Univerſe a Capricious Kind of Agent, whilſt he Puſhes the Unactive Maſs 
One Way and Draws it Another, and Created it UnaQtive too, that he might be 
Employ'd in ſuch a Ludicrous Paſtime; It is told us, that Nature always takes the 
ſhorteſt Methods to Effect it's own Purpoſes, and it is a Fundamental Maxim of the 
Preſent Philoſophy ; but ſurely then the wiſe Former and Maker of Nature it ſelf 
wou'd not Create a Maſs without Action, in order afterwards to Impreſs Two Dit- 
ferent ones upon it, which might be Effected by one; Indeed this Notion has too 


great a Reſemblance of the Fancies and Artifices of Philoſophers to be Entitled 
to the being a Divine, which is plainly no more, as we ſhall ſhow, than a Human 


Contrivance. ORF os | | 
AFTER having ſaid what foregoes, we ſhall now Proceed to Inquire into the Ge- 
neration of this Figure, ſuppoſing 4 to be a Body conſiſting of Homogeneous Mat- 


ter, and that there is a Projectile Motion given to it, which carries it Uniformly 


from A to B, and from thence to c, and ſo on; Either then the Projectile Motion 
AB is Equal to Be=C4=De=#f, or not, If Equal, when the Body Departs from C 
to 4, it will have the fame ProjeQile Force, as when it Procceds from B to c, or from 
4 to B, Notwithſtanding, that it is continually Urg'd by a Contrary Force, which 
Prefles it towards S, which is Abſurd and Irrational; unleſs a Projectile Motion can 
rite out of it's Oppreſſion from Gravity with as much Vigour at C as before that 
Load was thrown upon it at A or B, which will ſhow a Vivacity in Matter ſome- 


thing Supcrior to that Tameneſs and Paſſiveneſs, which this Philoſophy preſcribes to 


it; Becauſe, if a Force was to Act Contrary to the Projectile, that is, from B to 4; 
from c to B, or from 4 to C the Projectile from 4 to B, from B to c, or from C 
to 4 wou'd be evidently Diminiſh'd, and if Equal to it, wou'd be Deſtroy'd, how 


therefore a Force Acting towards S, which is in ſome Meaſure Contrary to it, ſhou'd 


not in the leaſt Diminiſh the ſame Projectile Force, is Impoſſible to ſay. 
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_ Concerning the Fundamwanral Propyſtions Book II. 
LY” I AB, Be, dd, De; Ef, are not Equal; In the Firſt Place, that will be Deny'd, 
v which is here Affirm d and Suppos d, viz: that 4 B, Nc, Cd, &c. are Bqual. Second; There 

is no more Reaſon to Suppoſe or Affirm, that Be is Equal: to 4B, than that CA is, 

fot when the Body Moves from the Point 4: to B, ſuch a. Projectile Force: is not 

Clearer from an Attractive one, than Be is; and therefore, if Cd is not Equal to 

Bc, for the fame Reaſon Bc will not be Equal to A5, which is yet ſuppos d, and 
the ſame may be ſaid of the Reſt. Third, If the Projectile Motion 4B is not Equal 


1 


to Be Equal to Cd, what is it Equal to? If AZ is Equal to Be, and BC to cd CD 
to De, &c. which is the only Caſe Remaining, it will be Inconceivable, how the 
Motion of the Body in 4B, BC, CD, DE, &c. which is Compounded- of a Pro- 
jectile and Gravitating Force, ſhould be Equal to the Motion of it in Be, Cd, De, &c. 
where the Force is only ſuppos'd: to be a Projectile one, Abſtracted from a Grayi- 
tating. Fourth, If BC, Cd, &c. are not Equal, the Reaſon. of it will be, that BC 
is a Compound Force, and Cd only a Projectile, But how a Projectile ſhould 
rife out of a Compound without being Affected with the Gravity, which was Im- 
preſsd from B to C, that is, how there ſhou'd ever be a ſingle Projectile Force after 
ſuch a Compound, is altogether Inexplicable. 5 
Concerning the F. 3. HAVING conſider d the Projectile Force in the Preſent Scheme, let us now. 
Atrraftive Examine into the Attractive, which may be Expreſsd by cC, 4D, e E, FF, ſince the 
ogy _ Effect is neither Greater nor Leſs than the Cauſes, which produce it; The Effect is 
what Relates the Body's Revolving in the Diagonal Lines BC, CP, DE, whofe Projectile Force 
wit is Be, Cd, De, and conſequently, the Gravitating may be Deſcrib'd or Repreſcnted 
by Cc, Da, Ee, according to this Philoſophy. | „ 
EITHER therefore theſe Attractive Forces, as the Projectile before, are Equal, or 
not; If they are Equal, ſince Be or elſe BC muſt be Equal to CA by what Precedes, 
and ſince the Attractive Quality cannot draw the Body down from one Projectile 
Force mote than another, that is, ſince the Angles c BC, 4CD will be Equal, it will 
follow, that thoſe Friangles are likewiſe Equal, and that therefore Bc is Equal to 
cd, and BE to CD, or that BC is Equal to C4, and Be to CD, both which have 
been already Dilpford.. . | : 5+: — M 5 
Moreovtr, if AZ is the Projectile, where is the Gravitating Force, which 


28 
g 15 
es 


g | belongs to it, that is Equal to Ce the Gravitating Force of the Projectile Be? and 

of | why does not the Figure begin at Z rather than at 4, Unleſs it were for a private 
Reaſon, becauſe BC does not look ſo much like a Projectile, which is Compoundcd q 
of that and Gravity, as AB does? | | „ 


Ie Ce is not Equal to D d, Equal to Ze, that is, if there is not the ſame Attractive 
Force, which Perverts the Body from the Tangent or Projectile, Matter, which is 
own'd to be perfectly Paſſive, will Aſſume of it ſelf Different Powers of Gravita- 
tion, and therefote are ſuch, as cannot be Deriv'd from any other Cauſe than that 
of the Pleaſure of the Philoſopher. | To, | = 
Ir may be farther faid; that the Propoſition, upon which the Preſent depends, 
namely, that the Force of the Diagonal may be Reſolv'd into the Sides of the Paral- 
lelogram, has been already Prov'd to be falſe in our Conſideration of the Laws of 
this Philoſophy; and the Corollaries of them, and therefore Br and cC are not in 
Truth Expreſſive of the Force in BG, tho we have hitherto Acknowledg'd it, and 
Argued againſt the Preſent Theorem upon that Suppolition. 
LasTLY, We have ſhewn in the Examination into the Doctrine of Naſcent and 
Evaneſcent Reaſons, that if the Right Lines Be, Cd, cC, 4D, were Diminiſh'd to In- 
finity, it is not neceſſary they ſhou d form a Curve, which this Propoſition Affirms ; 
Since the Nature of One or Two Right Lines, as Bc and c tho' Join d and United 
together, may be Infinitely Different from the Nature of a Curve, which cannot, in 
ſome Caſes, be Meaſur'd by any Right Lines, or any Conjunction of them whatſo- 
ever; It is alſo ſomething Extraordinary to make, in this Demonſtration, the Cen- 
tripetal Forces not Tend to the Center, but Act in Lines Parallel to thoſe, which 
are Directed thither ; But This we Omit. 
Concerning the F. 4. SECOND, The next Thing to be conſider d is the Magnitude of the Body, 
Mygnitude of the Revolution of which is Inquir'd, if Matter or Body in General is nothing clic 
Kees than an Abſtracted Idea, it has no Qualities beſides thoſe, which the Mind of the 


18 
: 


Revolution of ; & | 
weg is = Philoſopher gives it, which may Band about it's own Creature, as it pleaſes, and -” 
quird, ; | 5 he 


the Bulk of ſuch Matter be Greater or Leſs, it will be the ſame; For if Matter con- 
ſiſts of Extenſion; in General, Solidity in General, and the like Abſtracted Properties, 
a: Greater ot Leſs, Magnitude; of them will be Equally, Obedicnt to any Impulles, 
which ſhall be thought eonvenient to Impart to it, but then all this will only Reſt 
in the Fancy, and there Determine. | 

Om the other Hand, if Matter has any Real Properties and Affections belonging to it, 

as particularly that of Gravity, Impreſsd. upon it from an Elaſtick Medium, or Innate, 
which this Philoſophy: owns, This Scheme, which lies before us, will be Incapable of 
Affording us the Leaſt Satisfaction or Demonſtration Concerning the Revolutions of 
the Heavenly Bodies, for which it is Deſign d; Since, if 4 is Endued with an Actual 
Gravity, and ſuch Gravity is Proportional to the Quantity of Matter, which is con- 
tain'd in any Body, according to this Philoſophy, if the fame Projectile Force AB, 
or Be, &c. is Communicated to Different Portions or Bulks of Matter, it will have 
very Different Effects from what are Expreſsd in this Figure, which ſuppoſes that 
Force to be Uniformly the fame; Effects ſo Different, that if the Force of Gravity 

'B Infinitely Increas d by the Immenſe Magnitude of the Body, the Projectile may be 
Nothing in the Compariſon, by which the Body, inſtead of being Revoly'd, will Drop 
to the Center, and if the Force of Gravity is Infinitely Diminiſh'd by the Extreme 
Smallneſs of the Body, the Projectile may be Infinite in the Compariſon, and Carry 
it forward in Directum without any Revolution. 

Ir it is faid, that according to the Greater Quantity of Matter or the Leſs, the 
Projectile Force Imparted to it will be Greater or Leſs, but yet Uniform, ſo as to 
keep up the Body from Sinking to the Center, or going Forward in Directum; Who 
is the kind Perſon, that Moderates and Tempers this Projectile Force with ſo much 
Beneficence and Goodneſs, but the Same, Who had the Skill to Contrive and Invent 
it? I mean the Ingenious Author of this Philoſophy Sir J Menton, Who, by the ſame 
Method, may at his Pleaſure Communicate what Impreſſions he will to Matter, and 

no one ſhall Preſume to Contradict the Humour. 

For the Expreſſions of Gravity C, 4D, e E, &c. will be Various, if the Bulk or 
Magnitude of the Body is fo, and therefore cannot be Explain' d by a Uniform Gra- 
vity . by thoſe Lines, but whilſt the Projectile is Be, the Gravity may be 

* Ten, a Hundred, or a Thouſand Times Greater or Leſs than Ce, which, if Produc'd 
Z or Leſſen d in that bs re wou'd cauſe an Unſpeakable Confuſion in the Pre- 
| ſent Figure, and wou'd in no manner be Capable of being Exacted to it; Unleſs 
it is aid, that the Accelerating Force to the Center continues the ſame, beweg 
Different the Magnitudes are, which are Accelerated, and therefore Cc will Expreſs 
ſuch Attractive or Accelerating Force without any Alteration; To which it may be [FR 
Reply'd, that this would not be True, if it cou'd be even Prov'd, that Matter is | Wl. 
Similar and Homogeneous, or that all Bodies Deſcend Equally, and in Equal Times, | 
to their Center of Attraction, both which Notions we have yet Endeavour'd to Con- 
fute in the Firſt Part of the Principles of Philoſophy, which we have ſome Years 
ago Publiſh'd, and can be only True, if we conſider Matter as a mere Ahſtracted 
3 Thing, which is the ſame, whether we take a Greater or Leſs Portion of it, and 
I which is likewiſe a Perfect Fancy and Imagination. 
q F. 5. TmirD, The Third Thing proposd was to Examine, what wou 4 be the hat w00'd bs 

Conſequence, if other Forces were Introduc'd, whether Projectile or Attractive, in e Confe- 

a Different Proportion to Each other from what is here Preſum d, for, in the Pre- 4, rn 
icant Caſe, at the ſame Time that the Projectile Force wou'd carry the Body Revolv'd lnrodurd, 
from 3 toc, the Attractive wou'd Draw it from c to C; If therefore the Projectile Force rag 7 8 

Mou d now be Infinitely Increas'd or Diminiſh'd, whilſt the Attractive Draws it from ee e 8 

© to C, namely upon the Suppoſition of the Accelerating Force being the ſame, the Differene Pro- 

Attractire Force wou'd be carry'd away i Directum by the Projectile in the Firſt Ds How 
Caſe, and in the Laſt Ruſh to the Center; or if the Projectile were to continue whar is here 
- the ſame, and the Attractive Force was Infinitely Diminiſh'd or Increas d in a Body Pm . 

of the ſame Magnitude, the like Effects wou'd Follow, and Nothing of this Figure 

wou'd Enſue; from whence it is plain in all Reſpects, that this is Nothing more 

than an Abſtracted and Mathematick Reaſoning, which conſiders an Uniform Projectile 

and Attractive Force without Petermining What it is, which yet is Neceſlary in a 
true Reaſoning: 
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Propoſit ion 


The Fourth 


= Concerning the Fundamental Propoſitions Book IL. | 


What the Cm. F. 6, FouRTH, And laſtly, if Forces perfectly Diſtinct from Either of theſe, as 
e 7. 4, thoſe in Fire, Vegetation, &c. or the Expanſive iti General, are Introduced into the 


Forces perfe 
Dine 7 Figure, it is Manifeſt, that the Projectile and Attractive will be ſo en Alter d, that 


eg * the Preſent Figure will be entirely Annihilated and Confounded. 


7. Tar Second Propoſition is, That every Body, which, 1 it is Mov'd in 
any Curve Line, and by a Radius Drawn either to an Immoveable Point, or to a 
Expland. Point that proceeds Uniformly in a Rectilineal Motion, Deſcribes Areas about that 
Sir If. Nevyt. 
princ. Prop. 2. Point, which are Proportional to the Times, is * d by a Centtisctaß Force Tend- 


9. 2. Lib. 1, ing to the ſame Point. 


The Second 


Dr: GregoY's Tae Demonſtration of this Propoſition ſo evidently depends upon the Former, 


Aſtronom. 

Prop. 12. $.2- and the Firſt and Second Laws, which have been aliegdy Conlider'd, that there is no 
19 8 8 Occaſion particularly to Examine into it. TO | | 
The Third F. 8. Tue Third Propoſition } is, That Every he" which, by a Radius Drawn to 
Propoſition the Center of Another Body, however Mov'd, Deſcribes Areas about that Center 


Explain d. Proportional to the Times, is Urgd by a Force Compounded of a Centripetal Tend- 


"ig 67 ing to the other Body, and of the whole Accelerating one, by which the other Body 


3 1 1 Urg'd. % 

1 80 Inu Demonſtration likewiſe of this Propoſition is concluded from the 6 Corol- 
| lary of the Laws, which have been Examin'd, from the Firſt of thoſe Laws, and 
from the foregoing Propoſition the Second; and therefore it will not be here alſo 
neceſſary to make any particular Inquiry into the Preſent Reaſoning. 

WIE ſhall notwithſtanding obſerve, that when the Firſt Propoſition had Inform: d 
us, that the Arcas, which Bodies Deſcribe by Radius s Drawn to an Immoveable Center 
of their Forces, were Proportional to their Times, and on the Contrary, the Second 
had told us, that Bodies, which were ſo Circulated, were Urg'd by a Centripetal 
Force, both which Propoſitions Reſpect Curves in General, whoſe Radius's are not De- 
termin d whether Equal or not, we are yet in the Scholium of this Propoſition Per- 
ſuaded to Believe, that an Equable or Uniform Deſcription of Areas is an Index 
or Characteriſtick of a Center, whoſe Curve is Circular, and whoſe Radius's are Equal; 
whereas, if it were ſo, the Firſt Propoſition wou'd not be ſo General, as it is Ex- 
hibited to us, and if it is ſo General as it is Repreſented, an Equable Deſcription of 
the Areas can be no more Concluſive of a Circular than of any other Curve 15 


Spatiis Liberis, ſince the Spaces are ſupposd to be ſo, in the Firſt Propoſition and 
the Demonſtration of it; that is, we cannot be willing to allow any more in a 


Philoſophy, which pretends to Mathematick Demonſtration, than what is Juſtly and 
Strictly concluded from ſuch Demonſtration. 


F. 9. Tax Fourth Propoſition is, That of Bodies, e Deſcribe Different Circles 
Propoſition by an Equable Motion, the Centripetal Forces Tend to the Centers of the fame 
with i” CM Circles, and are to Each other, as the Squares of the Arcs, which are Deſcribd in 


laries and 
| ; the (ame Portion of Time, Divided by the Radins's of the Circles. 


Scholium 

33 „ Tr the Bodies, B, &, by Revolving in the | 

Prop. 4. f. 2. Circumferences of the Circles, BD, ha, Deſcribe 1 c 
Lib.1. alt., at once the Arcs BD, bd, ſince therefore by es 6 
Hye REO * their ſole Innate or Projectile Force the Bodies, 4 
Prop. 29. B, b, wou'd Deſcribe the Tangents BC, bc, it is 2 c 


8. 4 Lib. 1. Evident, that the Centripetal Forces are thoſe, 
which perpetually Draw the Bodies from the 2 5 
Tangents to the Circumferences of the Circles, 1 
and conſequently are to One Another in the | S 
Firſt Reaſon of the Naſcents, CD, c d, and Tend 
to the Centers of the Circles, by Prop. 2 ; be- 
cauſe the Areas Deſcrib'd by the Radius's are 

ſuppoſed Proportional to the Times; Let the 
Figure #4þ be made Similar to the Figure DC B, 
and by Lem. 5, the Line CD will be to the Lins 
kr, as the Arc BD to the Arc bz, And by Lem. 11. the Naſcent Line , will be 


ro the Naſcent He 725 as bt Square, to ba e and ex quo the Naſcent _ 


1 
9 
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Dc will be to the Natem 1 Line 4 , as B D* vis ba Square, or, which is the 


Bet Jas , 
ſame, as - _ to 77 . and therefore (upon the Account of the Equal 


x © B Dx B D Squ e | 21 
Reaſons 3 and 5 as TH 5 or 8 0 e | 

- From this Propoſition and the Demonſtration of it, It is Inferd. 
Corol. 1. THAT the Centripetal Forces are as the Squares of the Velocities Divided 
BD Square bd Square by | 


by theRadiug's of the Circles ; For DC is to tho as "3 18 tO 3 

the Propoſition, and BD and bd Repreſent the Velocities in Each, that is, the Arcs 
are as the Velocities. Or the Forces are in a Reaſon Compounded of a Duplicate 
Reaſon of the Velocitics Pirectly, and of a Simple Reaſon of the Radins's Inverſely. 


oo XD: 


Corol. 2. That the Centripetal Forces are Reciprocally, as the Squares of the 5 Gregory's 


Aſtronom. 
Periodical Times Divided by the Radius's; That is, theſe Forces are in a Reaſon prop. 26. 


Compounded of the Duplicate Reaſon of the Velocities Directly, and of a Simple 5. 4. Lib. 1. 
Reaſon of the Radins's Inverſely; as alſo in a Reaſon Compounded of the Simple 

Reaſon of the Radius's Directly, and of a Duplicate Reaſon of the Periodical Times 
Inverſely. Which is eaſily ſhewn by the Arcs, BD, Cd, Repreſenting their Circles. 

Fon ſuppoſing, / Expreſſes the Velocities, 7 the Periodical Times, 4 the Squares 

of Each, and c the Cubes; Since the Periodical Times are in a Reaſon Compounded 

of the Reaſon of the Radius's Directly, and of a Reaſon of the Velocitics Inverſely, 


d S349 
that 18, ſince B D, To bd, T:: "FD > "ITT : it will be, 259, 549, 7 — 
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— from whence it will follow by Inverſion, that 25 OE 


. 2. Y bags 
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| Corol. 3. FRom whence it Enſues, if the Periodick Times are e Earl, that both the 

Centripetal Forces, and the Velocities, will be as the Radius 5, and Vice Vers; For 


F SB ©: 86 
DC. TE bag,T 


BDg,7 „„ % 4 - 1 0 
F IDF 2 7 of : B. Sb, if BDg,T is = 549. T3 and 


therefore B D 9, V. bdꝗ, V :: SBA. Sg, or B D, V. bd, i:: SR. Sb. 


Corol. 4. IF the Squares of the Periodick Times are as the Radius's, the Centripetal 
Forces will be Equal, and the Velocitics in a Dimidiate Reaſon of the Radius's, and 


„ . 
Vice Vers; For ſince DC. de:: = - = 
ice Vers; For ſince 6 FDq, 7 Jg T 5 "IT DC is = dc, —— 75% 5 7 5 
that is, & B. BDg, 7 : 5 4, Z, and by Alternation, 5% d , T:: SB. S; 


Oh on the Contrary, if this Proportion obtains, D Cis = ar Or, if B D, iar t 


:: IH. $6];. For This Reſults from the Former =" Ri 2 


Tax Velocities alſo will be in a Dimidiate Proportion af the Radius s, ſince 


ED bdqV . 


759” e In 157 3 50 by Corol.. Sift therefore SB. Sb n: BDg,T 


| BD „ bags S S 
4%, , it will be . 2 
1 WII be AS. . 5 T7? OE is Eviden from Pro- 
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„ and therefore 


Fa gn or :: SB. $6, if BD 4, T is = _ = 644, T; Likewiſe 


L "7 
e will be as 227 710 ; $B , $6; 3 And B D,. bd, V, Sir If. Newt, 
* 7 Princip. 


$613, or „I. vb, corol. 53. Edit. 2. 
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Corol. 5. Ir, the Squares of the periodical Times are as the Squares of the Radius 55. 
The Centtiperal Forces aro N as the Radius 5, and 10 V clocitics "aa, 


and. Vice Versd. 8 4% 
a 
Tus Firſt is PE Evinced, for DC. ac : JF ? Mz 77 4 wy vol as There- 
_$Bq_ Sbq_ SBq_. $bq 
fore DC x SB . 4 + 5 2755 77 5497 7 + IF Conſequently f 7 is 2 
that is, if $3q BDg, * 4 J, T, or Alternately , W. SUS, 7 baq,T 
2 $Bq. Sbg, DCR SB will be Equal to dex & b, or, which is the ſame; DC, ac 


ir If. Newt. 
5 om ($280 3B: 1 ; - =: The fame will obtain, if B D, T. 4, T:: SB. $6. 
Edit. 2+ 
SECOND, That the Velocities in ſuch a Caſe will be alſo Equal is Manifeſt, ſince 
% 1 
BD, bh WW by Corel. 2, i. e. 39, bag V:: 3 


TT. BDg,T ' bag,T 


32 „ $bq 294, T. 64%, T . $8 
Je if therefore 357 7 2 Ear 5 that Ti. if 2 GT: * 


8 809 BDg,Y will be = to A, V, or the Velocities will be Equal. 
Corol. 6. Ir the Squares of the Periodical Times are as the Cubes of the Radius's, 


the Centripetal Forces will be Reciprocally, as the Squares of the Radins's, and the 
Le er Reciprocally in a Dimidiate Reaſon of the ſame Radius s, and Vice Versd. 


F*** 
Tur Firſt, becauſe DC. 42 I TD 127 N as before therefore DC x 939 


vp is Se 
E $6x8bq and Conſequently, it F-200" ” bag7” 


dex 8hy TB Lane 5 
Sbe, DC SBq will be Equal to dexSbg, 


that is, if BD ÞT. nes. 2 SHE 
Sir If. Newt. of DC de :: bg. 29 * 55 . I 5b, T. 54% T:: FH. $612, or 
37  S$bq, 


Princip. 
1 Ic. / Se, it will be the PRs, As it neceſſarily follows. from the Former. 
| nes Second, becauſe = — 85 4 2 ö F —— 5 Sb = 4s s before: Con: 
FF BFT " bag,T 
BDqY x SBq . bdg,”'s Who” a ee BD „ 12 
Sandy — FB ==, For 7 77 F 5 25 x 
. bd Sb; if h | | 3 is = „ 85 which is the fame. if 
7 0 ir £ cre ore BBF bag, r > . 
BDg,T. bag,T Be : She, Tg” x $B will be Equal to bn $b, that 
is, B Dq, FP. 75. =, CLE S:; 1 75 „ and therefore Hos * bv 
85 S613 0 5; FF © — 05 5G %, or 1 „ 


LastLy, It is Infer'd, tr all theſe Corollaries Follow in Reſpect of the Periodick 


Sir If. Newt. 
3 Tires the Velocities, and the Forces, with which Bodics Deſcribe Similar Parts of 
mr any Similar Figures, and which have Centers in a Similar Poſition, if the Demon- 


ſtration of what foregoes is Apply'd to theſe Caſes, and the Application is made by | 
Subſtituting an Equable Deſcription of Areas for an Sede en and the Di- 
8 1 of Bodies from the Centers for Radiuss. 

Schol. W are farther in the Scholium of this Propoſition told, that the Caſe of the Sixth 
l 4 Serge obtains in the Heavenly EOS, AcCOramg to Sir Chri Wor Wren, Dr. Hook, 
7 and Dr. Hall. i | 
Moreover that, by the A of this 8 we may Collect the 

Proportion of the Centripetal Force to any Force, which is known, as that of Gravity. 

For if a. Body is Revoly'd by the Force of it's Gravity in a Circle Concentrical to 

the Earth, this Gravity is it's Centripetal Force, but from the Deſcent of Heavy 
Bodies the Time of one Revolution is Given, and an Arc Deſcrib'd in any 8 585 | 

Time is had by an Inference, which is Deriv'd from this Propoli ition, Namely, tha 
the Arc, which a Body Deſcribes in any Given Time, whilſt it Revolves Uniform'y 


1 the 
in a Circle with a Centripetal Force Given, is a Middle P 'roportional ect 


% 


2M 
= 


Chap. W. « og the Phyſical” e, „ 
Diameter of the Circle, and the Deſcent of the Body perform 'd with th Riße Given 


BDI bad BD 9 74 
korce, and in the lame Time, that is, ſince DC. Re 7: + : 6+ g X 175 


a 
1239 DG or DC= = 2 and Conſequently, DC is to THE 


Force of Gravity as L228 1s to the Space, which an Heavy Body Deſcribes by it's 


therefore 2 58 * 'B D : 


Fall in the ſame Time. 

Wes arc alſo Inform'd from the Preſent Scholium, that this Propoſ tion may be 
Demonſtrated another Way; Let a Polygone of what Number of Sides ſoever be 
Defcrib'd in a Circle, and if the Body, by Moving with a Given Velocity in the 
Sides of the Polygone, ſhou'd be Reflected from the Circle at cach of the Angles; 
The Force, with which it Strikes upon the Circle in each Reflection, will be as it's 
Velocity, and therefore the Sum of the Forces in a Given Time will be as that 
Velocity, and the Number of Reflections conjunctly, that is, (if any Polygone is Par- 
ticularly Given) as the Length Deſcrib'd in that Time, and the ſame Length Divided 
by the Radius of the Circle, or as the Square of that Length Divided by the Radius, 
and conſequently, if the Sides of the Polygone are Diminiſh'd to Infinity, ſo as to 
Coincide with the Circle, as the Square of the Arc Deſcribd in a Time Given 
Divided by the Radius; And this is ſaid to be the Force, with which a Body Urges 
or Preſſes upon the Circle, and to this is Equal the Contrary Force, by which a 
Circle conſtantly Repells the Body towards the Center. There is likewiſe another 
Demonſtration of this Propoſition in the Second Edition of theſe Principles, which 
is Collected and Form'd from Prop. 2, and Corol. 2. Prop. 1, as allo from Corel. 4, of 
the fame Prop. and from Lem. 7, all which have been ſeverally Conſider d. 

F. 10. Ta1s being the Chief Propoſition, on which the Revolutions of the Heavenly The Velocitie 


Bodies Depend; as Explain d by this Philoſophy, we ſhall be the more Minute in the are /»ppo:'d to 


Examination of it; It is therefore Firſt ſuppos', kat Two Bodies Move in Different 4 = e rt 
Circles, ſo that the Arcs, BD, bd, ſhou'd be Perſofm'd together, and that thoſe Arcs 2200 jo 
are as the Velocities, with which they are Deſcrib'd, which we ſhall afterwards CON- wards is Cons 
ſider, And ſhall only ſay at Preſent, that as the Arcs B D, bd are Perform'd at once, 4% 


according to the Propolition, their Circles, which they Repreſent, ſhould be fo like- 


_ wiſe, whereas all the foregoing Proportions in the Corollaries ſuppoſe the Periodical | 


Times Different, Contrary to the Propoſition, which ſuppoſes Them the ſame. 
F. 11, THE Second Thing Preſum'd is, that, by a Sole Innate or Projectile Force, Projeile 
the Bodies, B, b, wou'd Deſcribe the Tangents BC, be, and therefore the Centripetal Fi Ta 


gents are like- 


Forces are thoſe, which perpetually Draw the Bodies from the Tangents. In An- wiſe here ſup- 


ſwer to which, it is Alledg'd, that we have already Inquir'd into the Projectile e but not 
Force, which from whence it ſhou'd be derivd into a Paſſive Matter, as we ſaid, &. 

we could not Imagine, unleſs from Almighty God himſelf, or from the Will and 
Pleaſure of the Philoſopher, both which were Conſider' d, but now it ſeems by one 

word only Introduced of Innate, the whole Difficulty is ſolv'd, if that is meant by 

Vis Inſita, for there is no other Senſe Remaining of it; If ſo, how is it poſſible to 
Conceive, that Matter, which is abſolutely Faſſiue, ſhould be N Endued with 

a Projectile, or indeed with any Force? 

'Tis true the 7is Iyfira of Matter is Defin'd to be the Power of Reſiſtance, by Sie U. Newt: 
which every Body, as much as in it lies, Perſiſts in it's State of Quieſcence, or Mo- Princip. 
tion Uniformly in Directum; Therefore the Vis Infra at the molt is only the Perſe- 1 1 
verance of a Body in that State, in which it is; But the Queſtion here is, how that 


State of Motion or Reſt is Produced in Unactive Matter, which is not Accounted 


for; And in General it may be ſaid, that the Perſeverance in a State cannot be Innate 
to Matter, unleſs upon a Suppoſition of Reſiſtance or Action in it, and which is 
Affirm d in the Explanation of the Preſent Definition to be the Proper Inertia of it, 
by which it is ſaid, it comes to paſs, that every Body is difficulty Diſturb'd from the 
State in which it is; which is ſomething Singular indeed, that a bare Inertia of 
Matter, which ſuppoſes no Action at all, and that it is Intirely made up of Solidity, 
Extcnſion, Diviſibility, and ſuch kind of Properties, which Include not the leaſt 
Activity in them, ſhou d be Endu d with a Poſitive Action, or a Poſitive Reſt, and 
in both Caſes with a Reſiſtance to the being Diſturb'd from the State, in which it 
Ff is: 
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Concerning. the Fun At | Propoſr ions Bock II. 


is; Tho the Perſeverance of each State docs not here properly come into the Account, 
but how that State is Introduced upon it, which cannot be any Ways conceiv'd, how 


it ſhou'd be, if Matter is only Solid, Extended, Diviſtble, Figur d, and in Genera 


conſiſts of ſuch Qualities, which neither Have, nor can Infer, any Action in Them; 
Beſides which, if Perſeverance is a Reſiſtance to the being Diſturbid, there is, as we 
ſaid, an Action in the Reſiſtance, that is, in the Inertia; or 3 is 1 to be 
Active and Unactive at the ſame Time. _ 
SUPPOSING yet this Projectile Force, it is again Magin, chat it proceeds in | ks 
Tangents, B C., be, but it is not from thence Evident, that it will proceed in a Second 
Tangent Drawn from D and 4; For if the Centripetal Force is Capable of Subducing 
the Projectile, ſo as to Draw it to D and 4, how the Projectile Force ſhou d again 
Conquer and Subdue the Centripetal, ſo as to make the Projectile proceed in a Se- 


cond Tangent, is Inconceivable; And the ſame may be ſaid of a Third, Or a 1 


Tangent in Iufinitum. 
The Centri- H. 12. THE Third Thing Preſum'd is, that the Centripetal Forces are to one ano- 


my 3 ther in the Firſt Reaſon of the Naſcents, CD, £4, and that they Tend to the Centers 
are, of the Circles, by the Second Propoſition, becaufe the Areas Deſcribd by the Ra- 


portions of the : 
not Provd, dius's are ſuppos d Proportional to the Times; As to the Naſcent and Evaneſcent Rea- 


that Propoſition is not Prov'd as we have before Obſery'd, and in the next Place, 
becauſe the ſame Propoſition only Alledges, that Eyery Body, which, when it is 
Moyv'd in any Curve Line and the Radius is Drawn to a Certain Point, Deſcribes 
Areas about that Point Proportional to the Times, is Urg'd by a Centripetal Force 
Tending to that Point; Whereas the Centripetal Forces CD, ed Tend to no ſuch 
Point, but Act in Directions Parallel to BS; Tis true C, when in D, Approaches 
' © nearer to F the Center, Bur it is not by a Force, which is Centripetal, for then 
it wou'd be Urg'd from C to 5, but by an Imaginary one Aſſum d by the Philoſo- 
„ pher, which Preſſes 1 8 ded and Parallel, becauſe it beſt ſuits the Preſent Scheme 
„„ and Reaſoning. 
The Smile. F. 13. AFTER this it is Deſi red, that 21 ſhould be Similar to DC3, and then by 
Triangles af- Lemma the 5th and 11th the Preſent Propoſition is Concluded. 
rae ee As to what Reſpects thoſe Lemmas, they have been before Conſi der'd and Ex- 
not Evined. amin'd, in the Method of Nuſcent and Evaueſcent Regfons ; and as to Similar Figures, 
where the Curves are Different, which enter into their Compoſition, it is a 'Poſtulg- 
tum, Which it is Impoſſible to Grant, ſince, altho' the Angle b &# ſhould be Equal 
do the Angle BCD, yet Kt will not be Equal to CBD, unleſs we can ſuppoſe, that 
DS. BD, Prawn by the Radius S from the Point b, has the ſame Curvity and Direction 


With bd, Deſcribd by the Radius $4 from the ame Point b, which 1 IS Contrary to 


Common Senſe and Experience. 


Ox the other Hand, it is not Proy'd, that kt, falling upon any Part of the Circle 
bt, will make an Angle Equal to that, which is Comprchended betwixt CD and BD, 


for where the Curvitics of Uncqual Circles differ in eyery Point, it is not Imaginable, 
nor can it be Concciy'd, how Lines Drawn Parallel to the Radius's of thoſe Circles 
{houd ever make Equal Angles. If yet it is ſaid, that BD, bz, are to be Conſiderd 
as Right Lines in the laſt Reſult, then BD and 'br will Coincide with BC and 6% 
and Conſequently there will be no Triangles, and therefore no Similar ones. 


The Fir Co- 8 
rollary Ex- 
amin d, an! 
the Proportion , þ 4 7 
it aſſerts Re. J 
futed, and why © s 
with wich ll Conſider 2 | 

wy eee Firſt of nich is, that the Cenrriperal Venda | are as ere Squares of the elo 


Concentrical 
Circles or Si- BD, 
milar Arcs are Cities, divided by the Radius' of the. Circles, that is, DC F der 7 2 — „ TT? 


Deſcrib d, are 
Equal, and In which Cale, the Velocities are ſupposd to be as the Arcs, en of Deſctib'd; 


po png And in General this Doctrine takes it for Granted; and makes ir a Fundamental 


ficultyDeſerib'd Maxim to it's N that E Space, IA be Defcrib'd, Is Kc of 


. 
F. 14. bh mall now” Grant es ſeveral Profiexaptions, and that DC. d PU "5 77 


The 'Corollaries yet, which are Drawn from hence) will deſerye to be 


than Larger. 


ſons, they have been already Conſidered and Refuted, and that CD, cd Tend to the 
Centers of the Circles is not Evident from the Second Propoſition, Firſt, becauſe | 


the 
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the Time and the Velocity, which are usd in it's Deſcription, ind therefore, the 


Times in the Preſent Caſe being Equal, the Spaces Deſcrib'd, or the Arcs, will be 
as the Velocities ; Granting therefore this to be ſo for the Preſent in Right Lines, 
it is not Neceſſary it ſhould be ſo in Curve ones, at Leaſt according to this Philo- 
ſophy ; Since BD, b4, tho Deſcribd in Equal Times, may not be as the Velocities, 
becauſe the Centripetal Forces CD, d have their Effect, which will Interrupt, and 
Deſtroy that Proportion ſo far, that if the Times are the ſame, and the Spaces B D 
and bd Equal, yet the Velocities may not be; becauſe, where the Centripetal Force 
is Greater in CD than in ca, it may Require a Greater Velocity to Perform an Equal 
Arc in BD than in 64, tho' the Times are Equal; for it muſt want a Greater Force 
to turn a Point, into a Greater Curvity B D than into a Leſs ba, from it's ReQilineal 
Motion in BC, bc, becauſe D Declines more from C than 4 from c, or, which is the 
ſame, the Centripetal Force is Greater in D than in 4, and therefore will demand 
Proportionably a Greater Degree of Velocity or Force to Actuate and Impell it in 


the Circle. 


THis is the more Probable, becauſe from hence the Moments, with which all 
Concentrical Circles are Deſcrib'd, will become Equal, as in all Reaſon and 
Senſe they ought to be; for how Abſurd is it to Think, that Motions, which 
begin and end at once, and are carryd on in all the Intermediate Parts Uni- 
formly, ſhould not be Generated by Forces, which are Æquipollent? Which it 
ſo, the Arcs will not be as the Velocities, but in a Compound: Reaſon of the 
Velocities, and the Centripetal Forces, and ſuppoſing BC, bc, to Repreſent the 
Velocities, and CD, cd the Centripetal Forces, BD . bd :: BCN CD. ber; and 
in Reſpet of the Velocities and Centripetal Forces in Similar Arcs, BD, bt, it 
will be BC. %:: Kt. CD, ſuppoſing 64 the Velocity, and irt the Centripetal Force 
of bt; So that if we take BD, bd, as Two Equal Arcs, both the Arcs themſelves, 
and every Point, which Forms them, will be of very Different Natures, and not 
Equal in any Particular, excepting that perhaps they are Meaſur'd by the ſame Aper- 
ture of the Compaſſes ; ſince every Imaginable Equal Portion of the Arcs BD, b4, 
and the Arcs themſelves, conſiſt of Velocities and Centripetal Forces, which entirely 
Differ from each other, and we may as well fay, that an Inch Line is Equal to an 
Inch Square or Cube, becauſe they ſeem to be ſo in Extent, or by the Meaſure of 
the Compaſſes, as that BD is Equal to bd for that Reaſon; For by what foregoes 
they are Different in their Nature and Conſtitution, and as much Slower, as the 
Velocity in BD is, than that in 6, ſo much is it the more Compact and Stronger, 


. 5 and as much Quicker, as the Velocity in bd is, than that in BD, ſo much is it the more 


Expanded and Dilated, or Weaken'd; that is, the Points Impell'd in B D are Heavier, 
and in bd Lighter, the Centripetal Force in the One being Greater than that in the 
Other: And this is ſaid in Relation to the Deſcription of Circles themſelves, Ab- 
ſtracted from and without Conſidering Bodies Revolv'd in them, which may poſſibly 
be the Reaſon, why Leſſer Circles are Deſcrib'd with Greater Difficulty than Larger 


. 


from the ſame Center. 


F. 15. Axp This brings me to ſpeak of a Certain Kind of Velocity, even in Right ; „ lind 
Lines, which this Philoſophy has not ſo much as thought of, and which may be of Force or 


Equally Preſum'd, as well as the Preſent, which Depends upon it's being in a Reci- 


Velocity Pro- 
pos'd even in 


procal Proportion of the Times, in which it is Perform'd, ſuppoſing the Space the Rgb Len, 


ſame, in which it Acts; that is, a Simple Velocity is 
termin'd Time, a Double Velocity in Half that Time, a Triple in a Third Part o 


Deſcrib'd in a Certain and De- which may be 


Different in the 


f ſame Spaces, 


it, &c. On the Contrary, Half ſuch a Velocity will be in Double the Time, and a %e Time be- 


Third Part in a Triple of it ; whereas from the Geomerry 
the Proportions of Velocity or Force may be Infinite in the ſame Time, and the 


lame Space, and we may add on the Contrary, 


Space may be Infinite, where there is the ſame Force or Velocity : That is, there 


of Solias, it is Evident, that 


mg the ſame, 
aud the ſame 
in Different 


that the Proportions of Time and 9% a 


Agreeable to 
and Confirm d 


may be the Same Line Deſerib'd, which, tho' in Length it is the Same; ſhall be Ca- 4 Nature. 


pable of Different Values, Quantities, or Eſtimations, and Different Lines Deſcrib'd, 
Which, tho' Different in Length, ſhall be Capable of the Same Values or Denomina- 
tions, that is, ſuppoſing the Lengths of the Lines to Exp 


Values or Denominations of them the Velocities. 
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reſs the Times, and the 


THUS 


be op 
A „ 
a B I IT ern, I RE e re . -c n th 5 4 8 * G * 12 4 
= — 2 CY __ — 8 1 8 L — —— — * 2 — K — —5— . _ — — ———— 
* 16e2 rr p 4 ho 7 Dre — — — ID 2 2 — 
' 8 — r 1 
be — — — 9 x = . — - to ” wa x 5 — * 2 8 as. — — — 3 
22 ͥ ͤͤçꝙ¼wt OS LESS . n D 5: She: ee I IST Ina: p : \ 
25 2 N N ——_ erer - b 3 * . 
— n , i y — —— — — 
Daun 1 3 — — = 2 = 5 * YU 
EN EE nn on SIRE 2 — — L | - , tm 


—— 
— 
— 


— — 5k 


9 
by — * * — — — INY — — 
. teen went AIG wot: art, iS oy 7 0 — -, Med ' : y 
OB Aber >. [errant Ar OD, rr — eh oe. — — by 9 A, — Dy — 2 2 7 In ITS 1 =_ _ _ — 2 - 
— 2 2 ((( SLED TIS IEEE REFER RG 9 — 2 - . 
* . 2 rr ot os Re 7 2 2 — — OW n — 


— ns 
ry o 8 ” 4 _ 12 2 = _ =_ = = 
= * * F 4 — = \ . 
IKE —_— — „„ HL Bf. Ih. — ERS RO 
+ _> — 5 3 = 


— 
. ans EIT 
ONA- 


5 


. 5 
T0 VL EY eee 


75 1 
— in bam nent 


— 
mg nn 
— IL Cue a ow 


OO: 
— 
— 


— 
— — — 3 . 
— — y 4 — wx 


1 r = 
— EIS errand On nt PTR 


P_ 
(FR 
—.— 
* 
= 


— — 
CE I CE * 


e * R G 2 Eo 

is e 
VS E rant Ions 8 — 
So . 8 * 

12 = JE n -» 


— REL rot Grams 


by . = = 
— 2 A N * — * 0 3 n 


— 
n 


— — = — — 
5 TY poor — —-— 3 — — rr 
. ER Renee neon — — ES 
—— : — — wo HO OI —— — wh Sr © ORE Ds 
1 — . =- I — - Ra - 0 2 — — - >= * — * a * 
2 — * — * — — — - * — 5 


— 


Concerning the Fundamental Propeſitio ions Book | L 


Tnus it will not be deny d, but that the Line 46 may *. ice Deſi in the 
How Expreſs d by 4 b, whillt the ſame Line ab may 

be only once Deſctibd by a Different and a Slower 
Velocity; if therefore What is Deſcrib'd in Length is 
Confer d upon the Force, that is, if there is a Dou- 

ble Force in every Part of ab, Where it would have Deſerit'd "u a | Double Line "= 4 
Single one, in every Part of it, where it would only with a Single Force have De- 
ſcrib'd a Single one, it will be the ſame, as the Repreſenting to us Different Actions 
or Forces in the ſame Points of Space, and in the ſame Time; the Eaſineſs of which 
Conception is Manifeſt, from Preſſing a Finger upon a Table with Different Degrees 
of Force, or from the Action of Fite, and of Electricity, or the Magnet, or any 
other Action, Perform'd in the ſame Time and Space, which yet are Different in 


their Natures and Activity; The ſame may be ſaid of Gravity, for if we take a Globe 


of Lead, and another of Cork, and ſet Them upon a Plane, Nothing can be more 
Evident, than that the Gravitating Action of the Ons and of the . 1S Different 
in the ſame Time, and in the ſame Space. - 

O the other Hand, as there may be Lines Deſcribd, 8 are in K and 
Time the ſame, tho Different in their Values or Denominations, ſo may there be 
Lines, which are Different in Length, Deſcrib'd in the ſame Time, and yet their 
Values the ſame; For if a6 may be Deſcrib'd Twice in the ſame Time by a Double 
Velocity, whilſt the ſame Line is Deſcrib'd Once by a Single one, and the Dou- 
ble Velocity may be Confer' d upon a Double Force in each Point of 44; For the 
ſame Reaſon the Double Force 5 N in 46 will be Equal to the Double Ve- 
locity, which repeated ab Twice, and which is Equal to 3b, bc; All the Difference, 
which will be, is, that the Action or Force is Compreſs'd in the one Caſe into a6, 


and Diffus d or Dilated in the other, where it Scatters or Diſperſes it's ſelf, as far as 


e; Notwithſtanding which, 46 in ſuch a Circumſtance will be Equal to 4c; and 
thus it is in the Grayitating Force, where Gold is to Water, as 19 to 1, if there- 
fore we take 19 Times as much Water as Gold, their Gravitacing Forces will be 
Equal, tho their Spaces are Different, and as 19 to f. 

Axy this is in a great Meaſure what we Intended in the Geometry of Soljas, or of 
Matter, in which we Endeavour'd to Conform Mathematicks to Nature, and not to 
the Arbitraty Abſtractions of the Mind, Deriv'd originally from the Italick Sect of 
Philoſophers, who made all Things to conſiſt in Numbers and Abſtractions, and from 


the Notions. in Logicks of Quantity and Extenſion, and from thence Spread into all 


the Elements of Geometry, as well as into all the Syfems of Philoſo Yapty which have been 

Proposd to us from the Times of Pythagoras the Geometer, and "eviftele the Great 

15 Inventor of Logicks, to the Preſent Age we Live in. OT 
A new Gene- F. 16. AND that the Generation of Mathematick Quantities, by Drawing 2 Cube 


ration of Ma- into a Line, &c. and from thence Forming both Lines, Squares, and Cubes, Each 


thematick of them of Different Dimenſions from what are vulgarly Receiv'd, is Agrecable to 


uantitie⸗ 


Conformable this Reaſoning we have already ſhewn in the ſame Geometry of Sad or of Matter, 


. e and ſhall here farther Explain. 


and Corres LET ab be one Conſtant and Determined Line, which is Produced 955 a Corman 
ſponding with and Fixt Degree of Velocity; In the flowing of the Point 


Realy W.. from 4 to 6, the only Reaſon of that Line's being Deſcrib'd n 
| | is, that 4. paſſes thro every Point of it to &, let the Ve- mT 
locity be what it will: From which Generation of ab it 17 
muſt be Acknowledged, that wherever a Point, as 4, paſſes, K* | 
it Produces Length, and for the ſame Reaſon, wherever a 4 1 
Eine paſles Parallel to it's ſelf it Produces Breadth, and 44 — 5 
wherever a Surface or Breadth paſſes Parallel to it's ſelf, ite 0 
Produces Space or Depth; The Queſtion is, whether a Cube f p 
carry'd Parallel to it's ſelf, according to the Direction of g | — 3 
the ſame Line, may not Produce a Cube of a Different Value, . 223. 
Depth, or Space, which we Affirm it may. et — 


Inos let 266 Repreſent the Side of a Cube, it is Evi· 
dent, that if 4b was Conſider'd as the Side of a Square, (which Square ſhou d follow 


i Motion of it's Side 46, and be Perpendicular to the Plane 2 and ſhou'd 8 
thro 
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thro the ſeveral 8 ih an, on # to 1, hk L, mm, Ds u, ſuch a Motion of 
the Square of al would Produce the Common Cube or Solid. of the Mathematicians; 
As therefore ab before Repreſented the Square of it, Let eo, Fp, g J, hr, cd Repte- 
ſent the Squares of which they are the Sides, it is Manifeſt, if ab: 4h now Movd' 
upwards from 4 to u, at the ſame Time that a6 has paſſed thro' the ſeveral Points 
of an, and conſequently has Deſcrib'd a Cube, eo will have paſſed thro' all the ſame 
Points, . excepting thoſe which lie betwixt and u, and conſequently will have De- 
ſcribed another Cube, excepting what Remains to be Accompliſhed” betwixt m and , 
if eo therefore Riſes to , it will have Perform d a Second Cube, as 46 had done be- 
fore, and by the ſame Argument fp, g , hr, cd, will Perform or Deſcribe a Third, 
Fourth, Fifth, or Sixth Cube, when they arrive Reſpectively at 2; From whence 
it will follow, that the Cube 260 multiply'd into the Line a» WII be a Cube, 
whoſe Every Square after fach a Multiplication will be as much a Cube, as Every 
Parallel Superficies of a Common Cube is a Square, and by the fame Methods of 
Generation: And the like Kind of Reaſoning obtains in the Multiplication of this 
Second Cube into the fame Line a», Gc. kf 
Nor can it be oppos'd to this Generation of Mithemarick Solids, to the 47h; 
5th, 6th, or 100th Dimenſion, or to Infinity, that it is only Deſcribing the ſame Space 
over-again, without any conſequent Effect, ſince, if the Line 2 in it's Motion, accord- 
ing to the Direction of 4», Produces a real Square, which is Conſtant in that Space, in 
which it is Produced, for the fame Reaſon the Lines eo, fp, g9, &c. will; that is, if 
the one has an Effect, which is Conſtant, the other will, or elſe they will all Equally 
| have none, and the Line ab Multiply'd into 2 will not ſo much as Produce a Square. 
WI ſhall only therefore farther obſerve upon this kind of Geneſis, that the Rea- 
ſon of the foregoing Objection ſeems to lie in this, that Men have already form'd 
in their Minds their Idea of Length and Breadth, or of Space in General, as actually 
Exiſting in Nature, and which becomes Unvariable, whatever paſles thro” it; ; Thus, 
Albeit Ten Thouſand Waves fhould ſucceed each other thro the ſame Space, the 
Space will ftill remain Unalter'd, and confequently it is thought, if a Million of 
Squares are carry'd Parallel to themſelves thro* the fame Cube, or ſo many Lines thro* 
the fame Square, both the Square and the Cube will be fill Conftant and Unyary'd. 
Bur if we Examine truly into this Sort of Arguing, the Caſe wilt appear to be 
4 Ertel Different; for in the Firſt Inſtance, there is a ſtanding Meaſure of Space 
originally Fixed in the Mind, and which will be Immutable, whatever paſſes thro it, 
S but in the Second, namely, in the Generation of Mathematick Quantities, there is. 
nothing ſuppoſed before the Production of thoſe Quantities, not ſo much as Length 
or Breadth; and conſequently,” fince Length is Produced, where there was no Length 
before, and Breadth, where there was no Breadth, Se, for the ſame Reaſon there 
may be morc Dimenſions than Three Produced in the ſame Abſtracted Space, which 
were not there before, namely, by ſuch Actual Productions as are already Deſcrib'd ; _ 
For Ten Dimenfions may as well Exiſt together as One, fince they all of them Exift =_ 
in nothing but Themfelves, that is, Five, Six, or Ten Dimenfions do not Exiſt in } 
Three Dimenſions, no more than Three in Two, but they Exiſt in TREATED? 
where Nothing of Them before Exiſted. 
F. 17. Corol. 1. FRo hence it follows, That as 4 Drawn into ac Produces a Line, The Corolla, 
ſo ca on the Contrary, Drawn into the Point a, ſo as Every Point of it ſhould paſs eos "ny __ 
Succeſſtvely thro , will Produce in it a Quantity Equal to a Line. 
Corol. 2. LIKEWISE, if ca is Drawn Succeſſively thro' each Point in a u, namely, 
4, i, , l, m,n, and thoſe Points are Infinite, there will be a Line Produced in each 
I Point, and conſequently, a Square Produced in the Line. 
3 Corel. 3. ALso, if ab is carry'd Parallel to it's ſelf, According to the Points 4h k, 
4 I m, u, it will Produce a Square, and if eo, fp, g 4. hr, ca, are Succeſſively made to 
pals thro' the ſame Points, and Parallel to Themſelves, they wòill Produce a Cube 
within the fame Limits of the Square % 
4 Corol. 4. THEREFORE every Point in ſuch a Cube will be Equal to a Line, every 
1 Line Equal to a Square, and every Square Equal to a Common ee or Solid, and 
3 the Cube will be a Dimenſion of the Fourth Power. 
Corel, 5. Ir, after this Cube is Produced, it is again multiply d into the ſame Line 
an, ſince ab, Which was a Line before, is now a Square, if it is Drawn into 4», the 
Square 
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The Second 
Corollary of 
the Preceding 
Propoſetion 
Examin'd, 


The Third , 
Fourth, Fifth, 
and Sixth 
Corollaries- 


Objedions a. 

gainſt theSixth WE {hall conſider what is offered to us in the Scholium it ſubjoins, Namely, 
Corollary ob- 
taining in the 
Heavenly 


Bodies. 


Concerning. the Fundamental Propoſitions 


Square bn will be Equal to a Cube; And ſince eo, fp, g 4, hr, cd * eee e 
drawn into the ſame Line an, the Square n will be Equal to the Dimenſion of the 


Fourth Power, and the Cube will be of the Fifth, in which Every Point will be Equal 


to a Square, Every Line Equal to a Common eee e Solid. and N Square 


— r , 
4 U 3 "0. * 1 2 1 . 


Equal to a Dimenſion of the Fourth Power. G. 
Corol. 6. FRou which it follows in General, according to Win ve have Expreſeid 
in the Geometry of Solids, Prop. 1. Corol, 9. Par. 1, that 1, , ms, m*,m", &c. in In- 
finitum may be Each of them Compreſſed into a Cube, which is the ſame, as to 
Teuzth, Breadrh, and Deptt, COONS to THE Oni and een Abſtractions. 


W. haye only. however propos d this, as a Way of Generating Quantities, which 
are Different in their Dimenſions, whilſt the Abſtracted Spaces continue the ſame; 


but that there are in Fact ſuch Quantities conſidered. in Mathematicks, is Evident 


from the Lemma Prefixed to the Geometry of Solids, and from Chap. 4. F. 11. of the 

Principles of Natural Philoſophy, and Dr. Wallis's Arithmetick of Infinites there Cited, 

which is the Foundation of the Preſent Celebrated Dod#rine of the Infinite Series. 
FROM whence, inſtead of the Elements of Geometry, which we poſſeſs, a Thou- 


ſand and a Million of Euclids might be Form'd, and the Pomæria of Mathematichs 


Enlarged without Bounds, and made as Univerſal and Comprehenſive as Algebra it 
ſelf. And that ſuch a Generation of Quantities is Agrecable to Nature is Plain, in 

which we find an Immenſe Number of Various and Different Bodies Exiſting in the 
3 Space, as Gold, Lead, Marble, Wood, Water, Air, Fire, Light, and her, 
and the ſeyeral other Infinite Species and Kinds of Bodies, which lie Interme- 
diate to them, -whoſe Different Conſtipations of Action, or whoſe Expanſive and 
Contractive Forces, may be Repreſented by theſe Different Extenſions, which can 


never. be Reduced to an Unyary'd and Abſtracted one of Mere Length, Breadth, 
and Thickneſs: If therefore the Preſent Philoſophy. is miſtaken in it's Notions of 


Velocitics being always Reciprocal to the Times, and in it's Conception of Space, 
it's whole Reaſoning in This and the Subſequent Corollaries is Falle, which e 


the Common and Vulgar Abſtractions of both. 


F. 18. THE Second Corollary from this Propoſition is, That the Centripetal Forces 


are Reciprocally as the Squares of the Periodical Times Divided by the Radius s; 


which Depends upon this Propoſition, that the Periodical Times are in a Reaſon 


Compounded of a Reaſon of the Radius Directly, and of a Reaſon of the Velo- 


ade 2 „ and therefore, ſi nce it Af 


TR 
Cities lnverſely, that is, BD, 7 ba, 55,7 V I wor HF 


ſumes the Receiy d Abſtractions of Velocity and ae for certain Maxims, is liable 


to the ſame Confutation 
F. 19. As the Third Corollary entirely Reſts upon what foregoes, ſo there is no 


Occaſion for any Conviction of the Untruth of it, and as the Fourth, Fifth, and 
Sixth Corollaries Inſiſt upon the Proportions of the Third, and are only Affirmations 
of the ſame Thing, by Multiplying, Dividing, Inverting, and Alternation, according 
to the Common and Fixed Rules in Mathematick Proportions, it will be unneceſſary 


to Enter into a more Critical Examination of them. 
$. 20. AFTER a particular Inquiry into this Propoſition and the Corollaries of it, 


that 
the Sixth Corollary obtains in the Reyolutions of the Heavenly Bodies, even accord- 
ing to what our own Country Men, as it is ſaid, have Collected a-part from each 
other, to wit, Sir Chriſtopher Wren, Dr. Hook, and Dr. Halley, In Anſwer to which 


we ſhall ſay ; 


FIRST, That the Proportion of this Corallary'i is not Ruud, unleſs upon Abſtractions, 
which are Arbitrary, Uncertain, or Falſe. 

SECOND, When this is Apply'd to the Planets, they are Conſt 3 or Imagin'd to 
Conſiſt of a like Homogeneous Matter, whoſe Weight is Proportional to it's Quan. 
tity, which Notion has been already E xamin'd into, whereas by the Nature of all 
the Matter, which Surrounds us, it is more Reaſonable to think it is Various an- 
has Different Forces of Gravitation Peculiar to it, and conſequently, that Each Planet 
has, beſides what is Deriv d from the anden of it's Greater or Leſs Diſtance 


from the Center. 
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Tux D, This Reaſonidg 1s yp ip: de Conbrrd a by che Obſervations made in the 
Heavets by N ers 75:1: 


Reaſon "Ou: the Cubes of the Diſtances Gl: the taid Planets from the Canter of the 
8 11 ; 
Tus in | the Satellites of Fin, Wbere the Pedbdick Times of = Innermoſt, 


nearly, and their Diſtances, as 535, 9,145, and 25; The Square of "the: Periodick 
Time of the Innermoſt, to wit 3, is to 13 the Square of the Periodick Time of the 
Second Satelles, as 170 the Cube of the Diſtance of the Innermoſt, to 736 the Cube 
of the Diſtance of the Second from the ſame Center. 
IN like manner 3 is to 31 the Square of the Periodick Time of the Third 
Satelles, as 170 to 2890 the Cube of the Diftance of this Third from the . 
Center of Jupiter. 


ALSO 3 is to 280 the Square of the Periodick Time of the Outmoſt Satelles, as 


the Motion ds the Sotatidary Planals Revolving about any How it is Con. 
Peas one is 0 Adjuſted, that the Squares of the Periodick Times are in the ſame #74 ty the 


Obſervations 


made in the 
Heavens by 
Aſtronomers. 


the Second, the Third, and the Outermoſt, are Reſpectively, as 14, 34, 74, and 162 5 I rage 


Phænom. 1, 2. i 


Edit. 2 


Dr. Gregory's 


Aſtronom. 
Prop. 21. 


8. 4» Lib. 1. 


170 to 15800 the Cube of the Diſtance of the ſame Outmoſt Satelles; and ex que 


the ſame Reaſon obtains, if any Two other Satellites are Compared with One Ano- 


ther, that is, the Second with the Third, or with the Outermoſt, or the Third with 


the Outermoſt; And this Reaſon is till more Exact, 20 tho Diſtances and Periodick 
Times are taken more Accurately. 

LASTLY, it is ſaid the ſame happens in the Sareilices of Saturn, if thoſe Numbers 
are Aſſumed, which arc Exprefs'd in the 15 Prop. of this Aſtronomy. _ 
F. 22. FInsr, If therefore we Allow theſe Oblervations to be True, which yet may 
be Conteſted, as we have thewn in another Place, it will only follow, ſince the Prin- 
ciples before are Proy'd to be Falſe, that this Doctrine is no Other than an Ingeni- 
ous Contrivance of the Mind to ſolve Phænomenons, which were already known, 


and that theſe Phænomenons are not derivd from a Strict, and Mathematick Rea- 


ſoning, but that an Hypotheſis is Invented and Pretended to be Mathematick by 


Anſwer to the 


foregoing Ob. 
ſervations. 


the Lines and Figures, Which it Kas, and then Adapted to the Solutions it 


Fropoſes. 


SECOND, In Reſf ſpe of the Numbers, thoſe, which are Excel? 1 in the 1 zh 58 _ 


poſi tion, do indeed Agree with thoſe, which are mentioned here excepting in the Di- 


ſtance of the Outmoſt Satelles, which is there ſaid to be as 2 57, Whereas here it is 


only 25, which will le. ſome Difference at Leaſt in the Proportion Aſſign d N 
on that Diſtance. 

Bur that which is. more is, it is not t Evident, that the N umbers Alledg d obſerve 
the Proportion Requir' 'd, for the Square of 14, the Periodic al Time of the Inmoſt 


/hereas. in the Propor- 


tion, it 18 5 made to be : Only 33 ; Likewie th the 1 Tim ts f of the Second, ie 
he! 


X 
the Cube of which WEEN = to 491 = = ="to- > 18146, ck yet ths Pr: 


portion makes to be 170; The Diſtance of 5 Second i is ſaid to be 9, the Cube of 
which is 9x 9x 9 =.to 729, Which notwithſtanding is in the Proportion Expreſs d 
by 7363 what therefore can we. conclude. from ſuch a Reaſoning? Unleſs this, that 
either 34g . 124 . 1814. 729 is the ſame as 3. 13 :: 170.736, which is Impoſſi- 

ble, or elle that the 5 of the Pcriodick Times are not as the Cubes of the 
Diftances; or which is the ſame, that the Petiodick Times are not in a Seſquiplicate 
Reaſon of Them, according to Crol. s. 

We muſt farther Add, that 3.15::170.736 is not a Jul Propottion, unleſs 
2208 is Equal to 2210, Which are the Products from à Multiplication of 3 into 
736, and of 13 into 170. 

Ir Will be unneceſſary to Inquire into the eher Proportions having conſidered 
theſe, ſince they admit of the ſame Reaſoning and Compariſon. js 

WZ muſt likewife obſerve, that the Inmoſt Satelles of Jupiter is Diſtant from the 
Center of it's Planet, according to Caſſini in his Obſervations thro' a Teleſcope, 
5 5 Semidiamerers of Jupnice only, the Second Satelles 8, the Third 13, and the Out- 

moſt 
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Concerning the Fundamental Propoſitions Book II. 
moſt 23; Townley and Flamſtead, by their Obſervations thro a Micrometer, do not 
make the Diſtances much more, but Borellus Enlarges them to 54, 82, 14, and 24%, 
in which Obſervations there is the Difference of a whole San d er that is, *4 


232 


| cording to ſome, of 40000, and according to others, of .2 5000 Miles ar the Leaſt; 


which is a ſufficient Evidence of the Great Uncertainty of theſe Obſervations, when 
they neither Agree in the Number of theſe Semidiameters, nor in the Meaſure of 
the Semidiameters themſelves; However to Aſcertain this Matter, Recourſe is had 
to Calculations of their Diſtances, from , obſerving the Eclipſes of theſe Satellites, 
E yet here they likewiſe differ, for Flamſtead makes them 5. 578, 8. 876, 14. 159, 


24.903, and then the Computation of them, from the Periodick Times, fixed them 


Sir If. Newt. at 5 578, 8. 878, 14. 168, 24. 968, but when this Philoſophy rather choſe to take 
exc Y Caſſinis Obſervations, poſſibly our of ſome Diſguſt to the Former, and when he had 

Aſſign'd the Diſtances from the Eclipſes of the Satellites to be 53, 9, 1434, 25-, 
Sir IC, Newt. With Great Facility the Periodick Times were made to Juſtify theſe Obſervations, and 
accordingly the Diſtances Ariſing from them were found to be 5. 667, 9, or), 
14. 384, 25.299; Let us now therefore take this Laſt Improvement, and tho 
the Numbers come pretty near Each other, yet if we conſider, what the Difference 
of an Unit is, which at the moſt is above 40500, and at the leaſt above 26000 
Miles, we ſhall not perhaps ſo readily ſee the Conformity of the Diſtances from the 
Periodick Times to thoſe which are found by Obſervation ; for 55= 5. 666 Sub- 
ſtrated from 5 . 667 leaves a Difference of. oo = one Thoatundth Part of. 40000 


Princip, 
Edit. 2 


or 26000 Miles, Namely, a Difference of 40 or 26 Miles more according to the 


Periodick Times than is found by Obſervation, and 17 Times that Number of Miles, 
that is, 680 or 442 more in the one Caſe than the other in the Diſtance of the 
Second Satelles, and 40 or 26 Miles more in the Diſtance of the Third Satelles, 
and the ſame in the Fourth; And yet this is Argu'd upon the Utmoſt Conceſſions, 
which can be made or ate deſird by this e For if we C take other SORTS 


vations the Difference will be much Greater. 


Tux Diſtances of Satums Satellites, Computed by the Periodick Times, ſtill leſs 


Correſpond with thoſe, which are Affirmd from Obſervation, which, meaſured by 
Semidiameters of his Ring, are 152, 24, 32, 8, 24; The Diameter of his Ring is 


wm ck Coſ- the Double Seſquiquartan of the Diameter of Saturn, or 2 or 2+ of it, which, ac- 
pg... wm. ſome, Contains 67870 Miles, or, according to others, only 43925; If 


P. 
Dr. 8 the Firſt, 22 of that Number will Amount to 152707 Miles, which alſo is had 


another Way, namely, by adding to 33935 Miles the Semidiameter of Saturn, the 


Aſtronom. 

Ib i. Diſtance bet wint the Ring and his Body, and the Breadth of the Ring, which are 
5 3 Equal, but the Breadth of the Ring by Obſervation is 21209 Miles, and 2 * 21209 
Aflronom. © 42418, and the Sum of the Two: Numbers will be 76353, the Semidiameter of 


the Ring, which Doubled Produces the Diameter 152706, the ſame Number nearly 
as before; If we now take 43925 Miles for the Diameter of Saturn 24 of. it is 
= 98831 Miles, the Diameter of the Ring, on the other Hand, add to the Semi- 
diameter of Saturn Twice the Breadth of his Ring, and Double that Number, it 

ought to Produce 98831 the Diameter of the Ring as before, which it does not, 
bur 128761; Let us however here make uſe of the leaſt Number, and the Semi- 
diameter of the Ring will be 49415, that is near 50000 Miles, and in the Former 
Caſe 76353 Miles, which will be Equal to Unit in the Preſent Calculations. 


Tur Diſtance of the Firſt or Interior Satelles is not Different by the Periodick 


Times, from what is found by Obſervation 1. 95; being = to 142, likewiſe in the 
Second Satelles 2.50 2 but then in the Third Satelles, the Difference betwixt 


3.52 and 3 is 72 7 Two Hundredth Parts of an Unit, which is 1526, or at the 


Pag. 236. 


Loweſt 988 Miles; In the Fourth Satelles the Difference is ſtill more, for 8 


8.09 and 8 there are Nine Hundredth Parts, thats is, a Difference of 6867, or at le 


_ of 4446 Miles. 
AND thus far the Exceſs has been on the Side of the Periodick Times, that is, 


the Diſtances are Greater from Them, than what are Confirm'd from Obſervation, 
but ſo Uncertain and Fallible are theſe Calculations, that in the Fifth Satelles os 


Diſtance is lets. by Twenty Nine Hundredth Parts from the Periodick Times, t an 


or 22127 


what is obſeryd, that is, the Difference betwixt 23.71, and 24 is 2, 
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Chap. IV. of the Phyſical Aſtronomy. > 
Miles, which is more than the whole Breadth of Saturns Ring, or by the Leaſt Com- 
putation 14326 Miles, which is near Twice the Earth's Diameter. 

Ir we now Proceed to the Primary Planets, in the firſt Place the Obſervations of Sir ic Newt. 
Bullialdus and Kepler Differ from one another, and thoſe of Bullialdus, which are the . 
neareſt to the Computations from the Periodick Times, are yet not Correſpondent Path. eb 4% 


tO Them. kde 2. 
Tux Middle Diſtance of the Earth Gum the Sun is ſuppoſed to conſiſt of ooο’e 


Parts, that is, according to ſome of 81000000, and according to others of 54000000/ 


of Miles; the Reaſon of this Diſſenſion in Opinions Ariſes from the Difficulty 
of finding the Suns Parallax, from whence Aſtronomers have Variouſly Reported 
the Earth's Diſtance from it, ſome making it no more than 749 Diameters of the 
Earth, whilſt others will have it to be 10000 or 12000, and the Neweſt and moſt 
Accurate Obſeryations fix it at about 5000 ; however let us take 81 or 54 Millions 
of Miles, as before ſet down, 100000" Part of which will therefore be either 
810 or 540 Miles = to the Unit in theſe Calculations; by Xepler's Obſervation, 


the Diſtance of Saturn from the Sm is 951000 of theſe Parts, by Bullialduss 954198, 


fo that the Latter has 3198 more than the Former, which Amount to 2590380 


Miles in the higheſt Computation, and in the Loweſt to 1726920; and the Periodick 
Times have 392 Parts leſs than Bullialduss Obſervation, which in the higheſt Com- 


putation is 317520 Miles, and in the Loweſt 211680: And in the ſame Way and 
Method may the Diſtances of Jupiter, Mars, Venus, and Mercury from the Sun be Ex- 


amin'd and Compared with thoſe, which are Derived from the Periodick Times, 


wherein we ſhall find the Difference of ſeveral Thouſand Miles conſi dered as Mi- 
nutiæ, which are to be neglected and ſignify Nothing. | 
Tis true, when we come to ſuch Large Units of Diſtance, as ſhall Comprehend 
ſeveral Hundred Miles in them, e may ſeem in our Arithmetical Figures not to vary 
much from the Obſervations of Aſtronomers, but if thoſe Units have their True Value 
Aſſign d them, the Diſagreement will Appear, and we ſhall not be ſo forward to 
Think, that Thouſands and Millions of Miles are to be look d upon as a Cypher, 


in the Real Piſtances af Bodics one, from, another, for we are not here ſpeaking of go og 
the Apparent Diſtances of Them. lt 


 Bes1Dxs; the Diſtance of the Earth 9905 1 the Sur is Utiafertain! d, by: > a Parts of 
which the Diſtances of the other: Planets are Computed; and in the Secondary ones;. 


whoſe Diſtances are ran 1 the Diameters of the Arwen thoſe Diameters are 


as little Determined. 5 
THEN, when we come to whe: Obſervations. 1 alas, Diſtances, the: Method of. 


Taking. Them, which we have | conſidered in another Place, is Lubricous, Diſhicult, 5 
and Fallible, and the Reſults of Them in Fact, Vary, and Diſagree. + 1 
Ir, after This, we Recur to the Periodick Times, They make the Diſtances un 


times Equal, at other times Greater, and then Leſs, than what is found by the moſt 


Accurate Obſervations, to which they ſhould always Correſpond, or elſe be always 
in the Exceſs, or always in the Defect, ſuppoſing thoſe Obſervations were juſt and 
True; and if they are not True, it is not more Certain, that the Periodick Times 


are Right in fixing the Diſtances, when they Agree with Them, thay: When they 


Differ from Them, 
So that upon the whole we cannot ſee any Demonſtrative Grounds, fot us to Ac 


quieſce in this Doctrine; we rather think it from hence Appears, that as the Princi- 


ples of this Philoſophy, which have been Prov'd to be Falſe, were only- Contriv'd 
to ſolve theſe Phænomenons, ſo on the Contrary, that theſe Phænomenons are 
Fitted by certain Artificial Ae to Anſwer, as far 4 Poſſible, ſuch Looſe and 
Precarious Principles. 1 

We have alſo ſhewn, that it is more Reaſonable to wn chat * Tanares of 
the Periodick Times are not as the Cubes of the Diſtances, or the Periodick Times 
as the Roots of thoſe Cubes, but that they are as the Diſtances. 

F. 23. As for the other Demonſtration of this Propoſition from an Inſerib 4 The other De- 
Polygone, it does not ſeem to be much Different from the Former ,- excepting erde: of 
that what the Tangents Perform in the Firſt Cafe is done by Chords in the Laſt, 5 8 
ay as there the Body is Drawn down from the Tangent to the Gircumference ferent from 
by the Centripetal Forge, and by that means is Continually made to Proceed 5 4 % Formby. 
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Concerning ib 2 fort the, Gl Book 1. 


Naw: Tangent, ſo here the Reflexive Force Directs it in a New Chord, and which 
Reflexive Force likewiſe Ages the Body towards the Ceres, and is alike Arbitrary, 

and Un © is 
if the Prin: 3 e e Proceed to the Remaining Prapulic tions . this Scand Section, 
125 _ and to thoſe. of the Third, and ſhew in what Reſpect the Particular Principles, up- 
#/y are Fal on which they are Demonſtrated, are Falſe, or Uncertain, as well as how they are 
60 they ould ſo in Depending upon others, which have been hitherto Examined, but that being 
ens wholly unneceſſary, which yet we could Eaſily do, we ſhall at preſent Wave that 
of the Heavens, Confutation, and only Add, that if the Phænomenons or Theories in the Heavens 
3 any 1 505 are Anſwerable to what is Demonſtrated in theſe Sections, it is Evident, that theſe 
bring a Mere Propoſitions. were Artfully Contrived to Give a Solution of Them, by Aſſuming 
2 what Sort of Abſtractions this Philoſophy thought were the beſt Adapted to that 
any Foundation End; but if ſuch Abſtractions are Erroneous, and the Mind of the Philoſopher Takes 
In om” Rejects what he pleaſes in order to Form his Solutions, This, however Mathe- 
matical it may Appear, will be no better an Account of the Revolutions of the 
Planets than Deſcartes s Fortices, or the Striate Particles in Reſpect of the Loadſtonc; 
for where, as in the preſent Caſe, our Reaſonings are Adjuſted to ſerve a Purpoſe 
we have in View, let em be Mixt with Lines and Angles, or not, They will ſignify no 
more to the Explaining of Nature, if they are in Themſelves Arbitrary or Falſe, than if 


we ſhould Aſſume the Ablraces. Notions. of Figure, Matter, and Motion, to- do the 


ſame. Feat for ns, and ſhould Take upon our-ſelves:to Shuffle and Combine, them at 
our ieee 3 Sent Abſurd ob which Way wit rene oh We; ne before dine 


cHa 7. v. ‚ñE»„ ry 1 


Concerning the Theory Propoſed by ahi: Philoſo phy for the Solution of 1. 
Ns, 2 T2 Errors and Irre Pgularities of #! the Planets.” 3 
55 Sy 4 +04 U83: 24 bit } 33 TENG 907] .,momnm b nv 
£FTER having: conſidered: the General Theory of the: dae it will be 
—_— „ I EKaemquiſite to Examine into That, which is brought to Explain the Errors 
— of the and eee of Them; The Propoſition Alledg d is, That if Three Bodies, whoſe 
Planets be. Forces: Decteaſe in a Duplicate Reaſon of their Diſtances, mutually: Attract each 
mn Fog bother, and the Accelerating Attractions of any TWo to a Third are to one Ander 
Sir If. Newt. Reciprocally, as the Squares of the Diſtances, and if alſo the Leſſer Bodies are Rævolved 
or; Py 11. about the Greateſt ; upon theſe Suppoſitions it is Affirmd and Pronounced, that the 
Lib. 1. Edit. 2- Interior Body Revoly'd about the Innermoſt and Greateſt, by Radius's being Drawn to 
Dr. Gregory's ig, Will Deſcribe Areas more Proportional to the Times, as well as a Figure more nearly 
Lib 85 Fn Approaching to the Form of an Ellipſis, which Has it's Umbilicus in the Concourſe 
of the Radins's, if the Greateſt Body is Agitated and Affected by theſe Attractions, than 
if the ſame Greateſt Body ſhou'd lids be Quieſcent, and not Attracted by the Two 
Leſſer, or being much Leſs or much Mere 1 ſs Te e much ww or 
mach Motte Agitated ot e 
0% 6: Le ile Leer 
3 7 And be Re- ty * E 
volved in the ſame Plane 
about the Greateſt T; f 
which Leffer Bodies, Ler OY 
P Deſcribe the Interior 
Orbit YA and & the 
Exterior SE Let & be 
the Middle Diſtance of 
che Bodies Pun⁰ꝝ &, w N 
let the Aceclerating c _ 
traction of the Body 225 > 
towards &, in that Middle 
Diſtance, be Expounded Dil 
Or Set forth b the fame #1 7 5 
Line SK; et L be to 101 
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Chap ne Error en 


traction of the Body P towards. Sin any Diſtance SP; Join P7, and Draw the 

Parallel L , which ſhall Meet ST in 24, and the Attraction SL (by Corol, 2. of the 

Laws): will be Reſolv d into the Attractions SM, LM, Ml which means the Body P 
will be Urg d by a Threefold Accelerating Force. 


Tus Firſt is That, Which Tends to 7, and Ariſes dern 10 Mutual Attraction of 
the Bodies 7 and ; If this Force was only to be Conſidered, the Body P would 
Deſcribe tound the Body 7 (whether Unmoved, or Agitated by this Attraction) by 
the Radius f Areas Proportional to the Times, and an Ellipſis, whoſe Umbilicus 
is in the Center of the Body 7, by Prob. 6. and Corel. 2, 3. Theor. 21. 

IE Second Force, by which the Body P is Urg'd, is that of the Attraction L M; 
mbiicks as being Parallel, ſince it Tends from P to 7, if it is Superadded to the For- 
mer, will Comeidc with it, and by that means will Cauſe, that the Areas ſhould be 
till Proportional to the Times, by Corel. 3. Theor. 21. But, becauſe it is not Reci- 
procally Proportional to the Square of the Diſtance PT, it will Compound, together 
with the Former Force, a Force which Declines from that Proportion, and the more; 
by how much Greater the Proportion of this Force is to the Former, if other Things 
are ſuppoſed Equal; and therefore ſince by Prob. 6. and Corel. 2. Theor. 21. the Force, 
by which an Ellipſis is Deſcribed about the Umbilicus 7, ought to Tend to that 
Umbilicus, and to be Reciprocally Proportional to the Square of the Diſtance PT; 
that Compound Force of PT and LM by Receding from ſuch Proportion will Cauſe; 
that the Orbit PAB ſhould Depart from the Figure of an Ellipſis, which has it's 
Umbilicus in 7, and the more, by how much Greater the Deviation is from that 
Proportion, and therefore, by how much Greater the Proportion of the Second Force 
LM is to the Firſt PT, if other Things are Equal. 

Tax Third Force is that of SM. which Attracts the Body P edi to a Linc 
Parallel to S, and will with the other Forces mentioned Compound one, which is 
no longer Directed from P to 7, and which will ſo far Recede from that Determi- 
nation, as the Proportion of this Third Force to the Former Forces is Greater, if 
other Things are Equal, and therefore will Cauſe, that the Body P will not by the 
Radius 27 Deſcribe Arcas Proportional to the Times, and the Deviation from this 
Proportion will be ſo much the more ſenſible, as the Proportion of this Third 
Force to the others is Greater; This Third Force alſo will Increaſe the Deviation of 
the Orbit AB from the aforeſaid Elliptick Form, upon two Accounts, both becauſe 
it is not Directed from P to 7, and becauſe it is not Proportional to the Square of 
the Diſtance PT; From whence it is Evident, that the Areas are then moſt of all 
Proportional to the Times, when the Third Force, the other Forces Remaining, is 

the Leaſt, and that the Orbit PAB then Approaches the neareſt to the aforcſaid 
Elliptick Form, when as well the Second as the Third Force, but eſpecially the 
Third, is the Leaſt, the Firſt Force Remaining. 
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LET the Accelerating Attraction of the Body T towards & be Expreſod by the Line 
3 SN, and if the Accelerating Attractions, SA, SN, were Equal, Theſe by Drawing 
or AttraQting the Bodies 7 and P Equally, and according to Parallel Lines, would make 
no Change i in their Situation to each other, The Motions of thoſe Bodies would be 
the ſame. (by Corol. 6. of the Laws) as if theſe Attractions were Abſent or Taken 
away; And by a like Reaſon, if the Attraction SN is Leſs than the Attraction S N. 
it will Take away or Deſtroy the Part SN of the Attraction SAL, and there will 
only Remain the Part AV, by which the Proportionality of the Times, and the 
Areas, and the Elliptick Form of the Orbit, will be Diſturbed. | 
ALso, If the Attraction SN ſhould be Greater than the Attraction S, the only 
Diſturbance to the Proportionality, and the Orbit, would Ariſe from the Difference 
AN, Thus by the Attraction SN, the Third Attraction SAM is always Reduc'd to 
the Attraction N, The Firſt and Second Attractions of PT and LM Remaining 
Unaltered; And therefore the Areas and the Times do then moſt of all Approach 
to a Proportionality, and the Orbit P AB to the aforeſaid Elliptick Form, when the 
Attraction Nis either None, or as Little as Poſſible, that is, when the Accele- 
rating Attractions of the Bodies P and 7, Made towards 5, come as near as can be 
to an Equality, to wit, when the Attraction SN is not Nothing, nor yet Leſs than 
-the 5 Soak of all o Attractions SA, but a kind of Middle Attraction betwixt the 
8 A Greateſſ 
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Concerning the Theory far the Soliition ok II. 
Greateſt and Leaſt of all the Attractions of 8.24; that is, not much Greater nor much 


Lefs than the Attraction AK. E. Dv. 


Caſe. 2. Let now the Leſſer Bodies P, ꝙ be Reyolved about the Greateſt 7 in Dif- 


ferent Planes, and the Force LM by Acting according to the Line PT, ſituate in the 
Plane of the Orbit PA, will have the ſame Effect as before, nor will it Wreſt or 


Turn the Body P from the Plane of it's Orbit; but the other Force NA, by Acting 


according to the Line, which is Parallel to ST (and therefore, when the Body & is 
Converſant out of the Line of the Nodes, is Inclined to the Plane of the Orbit 
PAB, ) beſides the Diſturbance of the Motion in Reſpect of Longitude, which has 
been already Explain d, will produce a Diſturbance of Motion in Reſpect of Lati- 
tude, by Drawing the Body P from the Plane of it's Orbit; and this Diſturbance, in 
any Given Situation of the Bodies P and Z to each other, will be as that Generating 


Force MN, and therefore will be the Leaſt, where A is the Leaſt, that is, as be- 


fore, where the Attraction SN is 


not much Greater nor much Lets than the At- 
traction SK. 2. E. D. | 1 e = 


The ri Sub F. 2, Tris Propoſition and the Demonſtration of it is not only the Foundation 


P will Deſcribe Of the Theory for Explaining the Errors and Irregularities of the Plancts, but of 


Areas Propor- That, which is brought to give us an Account of the Flux and Reflux of the 


fronal 55 
Times, not 


prov'd by what 
foregoes, 


| Deſcribe Areas Propor- 


Second Refutation; And 


The Reſolution 
of the Force 

SL into LM 
and 8 M not 

Evinced. 


No Reaſon gi- 


ven, why SK 
the Middle 


Sea, 
which therefore we ſhall Examine in the ſeveral Diſtin& Parts of it. 1 
˖ JJ ni 
it is therefore Firſt ſup- 
pos d, that if P was only 
Attracted by 7, it would 


tional to the Times, 
which Doctrine has been 
before Conſidered, and 
does not want here a 


yet all which we have 
Argued upon that Head 
muſt be ſhewn to be 
Falſe, before the Preſent 
Propoſition can in any 
Senſe be Allow'd to 
im. Wo . *** 

= $, 3. THE other Two Forces Alledg'd are LM and SM, into which SL is ſup- 
poſed to be Reſolved; what therefore has been in General ſaid againſt ſuch a Reſo- 
lution of Forces is likewiſe to be Anſwerd, before this Reaſoning can obtain ; Be- 


ſides which, L MA is Preſum d to be Drawn Parallel to P7; whereas according to that 


Reſolution of Forces it might be as well in any other Direction, by which means 
the Line SM would become either Longer or Shorter than what is here Expreſsd, 
and conſequently, ſince the Attraction of F to T will be the ſame, to wit, SN, the 
Force N may be Different from what is here ſuppoſed, and therefore will produce 
Different Effects from Thoſe, which are Concluded from it. 27 

F. 4. HoWEVER, ſince this Philoſophy has Choſen the Parallel Direction to PT, be- 
cauſe it is the beſt ſuited to it's Deſigns, we ſhall now Conſider it, as Propoſed to us; 


Diſtance ſhould in order to Produce which, SL to SK is Taken in a Duplicate Proportion of SK. 


be the Stand- 
ard, to which 
all the other 
Diſtances 
ſhould be 
Exacleds 


_ Greater than the Leaſt. | 


the Middle Diſtance to S, which is any Diſtance Aſſignd of P from &; whereas it is 
not Evident, why the Middle Diſtance ſhould be Aſſum'd in Preference to any other, 
ſo as to be a Standing Rule, to which the Reſt ſhould be Refer'd or Compared; 
Since, when the Body is at the Greateſt or at the Leaſt Diſtance, there is Nothing 
in the Nature of the Thing, which ſhould Exclude it from the ſame Pretenſions of 
being the Standard of the others, Excepting that of Greater or Leſs, which Equally 
obtains againſt the Middle Diſtance, ſeeing it is Leſs than the Greateſt Diſtance, and 


F. 5. GRANTING 
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Chap. Www ths Errors of the Planets. 55 3 237 


F. 5. GRANTING ye this Hypotheſis of the Middle Diſtance being the Standard, 2 the 
to " hich all the Reſt ſhould be Exacted, which is no other than an Arbitrary one, , 1%. 
and that L is one of the Forces into which 5 L is Reſolved, it is far from being and the did. 


Apparent, that a Parallel Force, which is ſuppoſed to Act from L to A, ſhould Act 4 ene 


S K. his Rea- 
from P 0 T, that 1S, that TWO Different P Oints, as AM and T, ſhould be the ſame; 3 ; foning is lable 


It LM is on the other Hand only an Expreſſion of the Force Acting from P to 7, #9 another 


it is ſomething Extraordinary, that à Force, which Acts Dircly from P to & accord- Odjettion, 


ing to this Hypotheſis, ſhquld exert it ſelf in any Part of it from P to 7, unleſs we 


can Imagine, which is at preſent Incomprehenſible, that a Force, which is deem'd to 
Act one Way, ſhall be Capable in any Degree of Acting a Contrary ; For if P to $ 
is a Determined Force, as it is ſuppoſed to be, if it can Act from P to 7, it muſt 
be by Enlarging the Force from P to S, and Taking ſo much from it by a Contrary 
Force from P to 7, which ſhall make it Equal to the Determined one from 7? to &, 
which is no more than making the Force what it was before, and Annexing an 
Arbitrary Addition and Subtraction of a Foreign one, which deſtroy cach other. = 


notwithſtanding, we could Allow of what has been hitherto Diſputed, we ſhould 


have this Advantage from it, of Confirming that, which we have ſo often Contended 


for in our Geometry of Solids, and in this Philoſo ophy, that there may be Various Forces 
or Velocities Conceiy'd in the ſame Inſtant of Time, and in the ſame Line, Surface, or 
Solid; for thus P to T is ſuppoſed to Act in the ſame Time and Manner, when that 
Force is only Conſidered, as when Lis Join'd and United with it, which we men- 
tion as an Inſtance of the Conceivableneſs of that Doctrine, which we have Advanced 
of Different Forces in the ſame Space, even according to the Notions of the Philo- 
ſophy, which now obtains ; Since, if a Force may be Vary'd in one Determined Point 
and Inſtant, it may be ſo likewiſe in a Determined Line, Surface, or Solid, which arc 
only a Continuation of Points, or a Multiplication of Them, 
F. 6. MoREoveR, if the Force Expreſsd by PT is that, which is Capable of Re- The Force I. Ui 
taining the Body P in it's Elliptical Orbit, if there is an Addition of an Undeter- for 1 


mined Force L, and the Law of it's Acting is ſo, It will be Impoſſible to Reduce 


the Body P to any Rule of it's Revolving; ſince ſuch a Force may be fo Great, that 
the Projectile may not be Able to keep it from Carrying the Body P to the Cen- 


ter 7, or on the Contrary ſo ſmall, that it will not be ſufficient to Retain it in 
any Orbit, beſides that which the Force PT Preſcribes, and therefore will be the 
ſame as if there was none; and in any Intermediate Degrees, the Projectile Force and 
the Gravitating LA being only General and Abſtracted Terms, there is nothing can 
be Concluded from them, ſince by putting any particular Caſes, whether of the Pro- 


jectile or Gravitating Force, and their Definite Proportions to each other, ſeveral 
Different Concluſions would Ariſe, which would be little Agrecable to the preſent 


Abſtracted Philoſophy, becauſe it's Reaſoning can be only true upon one Particular 
Proportion betwixt the Projectile and Gravitating. 

F. 7. AprEn the Force LA, we are to Conſider that of 9 which is the other 237 Purge $6 
Force into which SL is Reſolved, whoſe Greater Efficacy is ſaid to Conſiſt (and which 58 . 
is no longer Directed from P to T) in it's being Greater in Proportion to the Two! 

Former, namely, PT and LM, where other Things are Equal, that is, as the Force 
of MA to S is more Prevalent, it will obtain a Proportional Effect by it's Action 
from P in a Parallel Line to ST in Drawing the Body P from it's Orbit PAB. 

To which it may be Reply'd, FIRST, That if the Projectile Force is as Strong as 
that of A, the Parallel Force from P to TS will be fo far from Prevailing againſt 
rhe Forces PT, L 24, that it may nearly leave the whole Province of Determining 
the Revolution of the Body to Them with little or no Alteration, and conſequently 
not Draw it from it's Orbit. 

SECOND, If the Projectile Force is fappoſed to bo Balanc'd with the Centripetal 
PT, ſo as to Deſcribe the Orbit PAB, It will be neceſſary to Determine their Pro- 
portions to each other, that we may be Inform'd what Degree of a Projectile Force 
in Conjunckion with the Gravitating will Deſcribe ſuch an Orbit; For if the Pro- 
jectile Force in P may be Different, where the Gravitating Force PT is the ſame; 
the Orbit PAB cannot be Deſcribed, unleſs Different Cana of the ſame Nature, 
as thoſe of the Projectile and Gravitating Force, can produce the ſame Effect; if the 
Projectile Force is the ſame, where the Gravitating Force is Different, as in the 

| | ſeyeral 


2 1 
13 a 
5 7 


Concerning the Theory for the Solution Book I. 


ſeveral*Parts of an Elliptical Orbit they are ſuppoſed to be, It would not be Amiſs 
for this Philoſophy to ſhew us, what Proportion of the Projectile Force to the Gra- 


vitating would be ſufficient to Retain a Body from Flying off in a Tangent; for if 


there is not an Exact Balance betwixt the Two Forces, the one or the other will 


Prevail, and the Body will either ſink to the Center, or Proceed in a Right Line; 
if therefore an Equal Balance in the Two Forces is Neceſſary in whatever Point of 
the Elliptical Orbit that is ſuppoſed, in any other it will be Impoſſible to obtain; 


becauſe the Gravitating Force is Different, where the Projectile is the ſame. 


Tas, It is far from being Manifeſt (whatever Theories may be Contrivd of the 


Reſolution of Forces, which has been ſhewn to be only a Contrivance), that a Body, 
which Tends from b to &, ſhould Act in any Reſpect in a Line Drawn from P 
Parallel to 5, unleſs a Body, which Actually Gravitates according to the Direction 
of PF, does Actually Gravitate in a Different Direction by the Power and Efficacy 
of the ſame Force, which Gravitates from P to 5, which is Abſurd and a Contra- 
diction, much Leſs can it Gravitate by the ſame Force from P to 7. or L to 24, as 


we have before Obſervd. ny 
Ie konte 8 M1 F. 8. AnoTarr Thing Aſſerted in this Reaſoning is, that if SN Repreſents the 


being Equal to Accelerating Attraction of 7 to 5, it will be either Equal to $2, or Greater, or 


SN not Ac- 


counted for. 


F, it is certain, that the 


Leſs; in the Firſt Caſe P and 7 will be Equally Attracted, and in the Second and 
Third the Difference of them will be Reſolv'd into N. | 1 
Ass to the Firſt Sup- „ 

poſition of SN and S.. 
being Equal, ſince that 
will be at Equal Di- 
ſtances of P and T from 


Attraction will not be 
Equal, altho' the Ac- . 
celerating Forces are, but 
the Real Attraction will 
be Proportional to the 
Magnitude of the Bo- 
dies, where the Accele- 
ting Forces are the ſame; 
and albeit this might 


+ 
. 
22 „„ „ „ „ 6 „„ „6 „ 


E 


perhaps make no Diſtur- 


bance in the Orbits, if the Revolution of each of the Bodies P, 2, was only Con- 


1 ſider d, becauſe the Different Sums of the Accelerating Forces might poſſibly occa- 


ſion no more Difference in the Progreſs of each Body, than Two Different Motions, 
whoſe Velocities were the Same, would; Yet, notwithſtanding this, where P and 7 
are Refer d in their Forces to a Third Body , the Balances betwixt the Force of 
P and 5, and T and 5, will not be the ſame, unleſs the Two Different Sums of the 
Accelerating Forces are ſo, which is Impoſſible; if therefore the Sum of the Ac- 


celerating Forces in 7 is Greater than that in P, it will be either much more Dit- 


ficult, or much more Eaſy, to Draw the One out of it's Orbit, than the Other, for 
the ſame Reaſon, that Two Bodies, which are Mov'd with the ſame Velocitics, and 
whoſe Motions or Sums of Velocitics are Different, will have a Different Effect, 
when Acted upon by the ſame Force. . 55 5 — 

Nok can there be any Thing Objected againſt what foregoes, unleſs it is Deny d,. 
that the Sum of the Accelerating Force in 7, in Reſpect of 5, is Greater than that 
of P, in Reſpect of the ſame Body, or which is all one, unleſs it is Affirm'd, that 
S has the ſame Influence upon P and 7, which are ſupposd to be Enducd with TWO 
Different Sums of the ſame Accelerating Quality. 5 


BesIDes which, that the Accelerating Forces in P and T are the ſame, can be no 


otherwiſe Prov'd or Imagin'd than upon the Suppoſition of an Homogeneous and 
Abſtracted Matter, the Abſurdity of which has been already ſhewn; For, if there 
ſhou'd be as much Difference betwixt the Matter, which Conſtitutes the Plancts, 45 


there is betwixt Earth, Water, Fire, and Ether; I believe no one will be 5 


1 
_ 


* 9 
+ 


of the. Errors of 12 Planet. 


to Grant their ic Acccletming Forces: to the Center are the e tho the Portions of 
ics were Equal. 

F. 9. Ir therefore the Eirſt Sligo de of SN ian Waal to 'S a, at Equal Di: The Forts MN 
ſtances of P and T from 5, is not. Certain, the Second of their being Unequal, 75 ee 
and of their Difference being Reſolvd into A, will be likewiſe Unprov'd. 

Lzr us yet Grant this, and that the Attraction SW is leſs than the Attraction 
5. it is not Evident, which yet is Athrm'd, that SN would take of fo much 
from che Attraction S , as SN Repreſents, and eee that there would on- 
ly Remain the Difference of NA. 

BECAUSsE SN, when it Expreſſes the Force from 7 to 5, is Different Eoin V, 
conſider' d as a Part of SA, which Explains a Force Acting from P Parallel to SN, 
and not Tending to the Point &, and therefore SN will not Equally Draw P and 7 
to the Center 5, nor will NVA be the only Difference betwixt the Forces SN and 
SM, which 1s Aſſerted. | 
_ Acain, If this were likewiſe allo 'd, namely, that N was the Diane be- 
twixt the Forces & and SM, yet there will be a quite Contrary Refult from SN 
being Greater than 5 A, or being Leſs than it; in the Firſt Caſc, & will be Drawn 
from it's Orbit, and in the Second, Y will be Diſturb'd in it, whereas it is tu ppos'd, 
that, in both Caſes, P will be Affected only in it's Revolution: But this we ſhall | 
Conſider more Particularly in the following Sections, after We have Examined into 
12 Sc: :ond Caſe of the Preſent Propoſition. 


F. io. As to the Second Cale it is now ſupposd, that the Leſſer Bodies p and & Concerning the 


are cvoly'd about the Greateſt T in Different Planes, from whence it is ſaid to 3 of 


follov, that the Force LM by Acting according to the Line P, ſituate in the Plane piferen 
of hs Orbit AB, will have the ſame Effect, as before, nor will it Diſturb the Body Planes, and 
from the Plane of it's Orbit; whereas AN, by Actin according to a Line, which 3 
is Parallel to - TS, Diſturbs the Body 75 when that of & is Converſant out of the Caſe 
Line of the Nodes, and Induces a Variation in Reſpect of it 8 Latitude,” as wel as 
before in it's Longitude. _ 
In Anſwer to which, it is Firſt i to be obſerv'd, that he Reſolution of the Force 
SL into LM and $21 is upon the Suppoſition of thofe Lines being Drawn in the 
ſame Plane, if therefore Two Different Planes are Conſider'd, that is, Which are of 
a certain Inclination to each other, as PAB, ESE, the Gravitation of & to P, 
or the Contrary, will be Different from what is Expreſs by SL, when P and & are 
Revolvd in the ſame Plane, and conſequently, the Forces L A, $2, into which it 
is Reſfolvd; from whence it is Certain, that the Real Forces L, SM are not the 
fame in the one Cale, as in the other, and therefore, that both LA and SAL may 
Occaſion by their Real Forces Different. oh of the Orbits, PAB, ESE, 
from what is here Confeſs d. 85 
SECOND, If S and P are Revoly'd i in Different 3 MN: wall either Act parallel 

to , and ST being out of the Plane, in which AT lies, TS will be Inclin'd to 
that Plane, and with it Conſtitute the Angle A, or elle MN will Act Parallel to 
AT; in both which Caſes MM will fall out of the Plane, in which STM is in this 
Figure ſupposd to Lye, and: conſequently, L will in neither Caſes be in rhe ſame 
Direction with, 52, which is Preſum' d; nor on the other Hand, will ZN in the 
Firſt Cafe Attract & in a Parallel Line to S, which is Affirm'd, and in the Second, 
A N is Imagin'd to Draw & Parallel to £7, whereas the Obvious and Real Attraction 

3 is in a Line Inclind to it, and Conſtituting an Angle, STA, with it; or, which is 

3 the fame, AN is ſuppos d to be a Right Line at the fame Time, that NT or AT 

Z with TM form an Angle NTA or 4T 14, which is Imp ollible. 


$. 11, HavinG Conſider d the — 3 in n General, we ſhall now Proceed to 5 Th Firſt oe 
the Corollaries of it. rollary of this 


Propoſition not 
IHE Firſt we thall omit, a8 it en more Bodies chan Two Revolving about Confider'd, for 


2 Greater, ſince our Intention is to Confine this Inquiry to the Revolutions of the 1 

Farth and Moon about the Sw; in order to Explain which this Hypotheſt s Was princi- Sir If Newt, 
Pally. Contriv'd, far if this is not True, neither in it's Principles nor it's Solutions, BET: +; 
N abe no we to Extend: it FREY Farther, GOT ZE WL nn, 
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Sir I.. Newt. 


240 Concerning the Theory for the Solution - Book II. 


The 'Second F, 12. Tux Second Corollary is, That in a Syſtem of Three Bodies 7, P, 5, if 


Corollary of 


hn Propoſition the Accelerating Attractions of any Two to a Third arc to one another Reciprocally 
Explaind. as the Squares of the Diſtances, the Body P with the Radius P will Deſcribe an Area 
Princ Pros g. About the Body 7 with a Greater Celerity near the Conjunction 4 and the Oppo- 
Corol. a. ſition B or near the Syzygiæ, than near the Quadratures C and D; For all the Force, 
ge Edit. 3. by which the Body P is Urg'd, and the Body 7 is not Urg'd, and which does not 
Altronomn. Act according to the Line P7, Accelerates or Retards the Deſcription of the Area, 
Prop. 1. $.1- ag it is Directed in Antecedentia, or in Conſequentia, and ſuch is the Force MN; Since 
. This in the Paſſage of the Body P from C to 4 Tends in Antecedentia, and Accele- 
rates the Motion; Then in it's Paſſage from 4 to D it is Directed ia Conſequentia, and 
Retards it; From thence to B it Tends in Antecedentia, and again Accelerates the 
Motion; And laſtly, it Retards it in the Paſſage from B to C in Conſequentia. 
objeftions a- F. 13. As to what Reſpects the foregoing Corollary, before we Conſider it, we 


San, te ſhall Examine, how this Scheme is Applicable to the Motion of the Secondary Planets | 


Truth of the 


Second Corol- about the Primary ones; ſince here Two Leſſer Bodies are Imagin'd to be Revolved 


lay about a Greater, that is, & and P about 7, whereas P ſhould be Revoly'd about 5, 


Altre. Whilſt $, round which the Revolution is made, is Carry d about 7; But it is Proy'd 


Aſtronom. 6 
Let. 5 in Aſtronomy, that it is the ſame Thing, whether the Sun and Moon, or S and P. 


Fes. 63. & 73. are Revoly'd about the Earth. or T; or whether the Moor is Revoly'd about the Zar7h, 


Edit. * 


and both of them round the Sun, or P about 7, and both about 8. 
HavING Premis d this, „5 e 
ff. v 1 Et 
into the Reaſoning Al. 
leqdg d in F. 12, in which 
it is ſaid, that the Al- 
_ traction of MN Acce- 
lerates P in it's Paſſage | | 
from C to 4, that is, 
that the Difference be- 
twixt the Direct Attra- | 
ction of P to! 5, accord- | yur” 
ing to the Line 14, 
and tae Direct Attraction \. 
5 of T to S Cauſes this Ef- 
fect „ Which Difference „ 
than the Attraction of Z to 5, neither of which Suppoſitions will Juſtify the Preſent 
Reaſoning; for ſince the Accelerating Forces are ſuppos'd to be the ſame both in 
F and T at Equal Diſtances, or, which is the ſame, ſince the Bulk of each Body 
dos not come into the Computation of the Forces of them, and ſince the Diſtances 
| from &, Which only are Imagin'd to cauſe 4 Difference in their Forces, are variable 
from C to 4, (for P when Situate in C will be at a Greater Diſtance from & than T 
is, and at a Leſs than it when Situate in 4) it will follow, that, in the one Caſe 
or the other, will not be Accelerated from C to 4; Becauſe, if C or any Inter- 
mediate Point betwixt C and 4 is at a Greater Diſtance from & than 7 is, it is as 
Poſſible that SL ſhould fall as much below SK the Middle Diſtance, as it is here 
ſuppoſed to be Produced beyond it, and conſequently, S’ would fall below ST ot 
N. Which Repreſents the Attraction of 7 to $; which if fo; 1 would not Ac 
cclerate the Motion of P from C to 4, ſince the Difference betwixt the Direct At- 
traction of 7 to &, and Y to S, would be Leſs than Nothing. 05 
Ox the other Hand, if P is Situate in 4, or in any Intermediate Point betwixt 4 
and C which is at a Leſs Diſtance from & than T is, SL will be Extended beyond 
SK the Middle Diſtance, and AN will be a Difference, betwixt the Two Attractions 
of and 7 to 5, Greater than Nothing; But then the Queſtion will be, whether even 
ſuch a Difference will Accelerate the Motion of 5 from C to 4; for if MN AQs 
by a Superior Force to all others, and according to the Line As or a Line Parallel 
to it Drawn from P, it ſeems to be Evident, that it will be ſo far from Accele- 
rating the Motion of P, that it will in Effect Retard it; Becauſe Nothing can AC- 
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ap. V. of the Errors of the Planets. 


unleſs ſuch a Furce, as falls in with the one or the other, to both which, yet, 
MN is plainly Oppoſite, and neither Concurs in it's Efficacy with the Tangent of 
the Circle CP A, nor with the Radius of it; for AI Acting from P in a Parallel 


Direction to MS, both Acts againſt P, and a Tangent Drawn to P, that is, both 


inſt the Centripetal Force, and the Projectile; and in the Syzygiæ 4 and B, where 
the Acceleration ſhould be the Greateſt, P will be the moſt Retarded, becauſe A 


will then Act in a Direct Oppoſition to the Centripetal 47, BZ, and to the Tan- 


nts or the Projectile at 4 and B, where MN Hangs like a Weight upon the Pro- 


jectile, and Cloggs and Obſtructs it's Progreſs, or elſe Propells it, in Lines Parallel 


to BM, from D to B, and by that means Preſſes upon P, and Endeavours to 


thruſt it from it's Orbit, eſpecially in the Parts towards B, which cannot but be an 


Impediment to it's Courſe thro DB, ſo far from Advancing it; This is ſaid, ſup- 


poling I to be here Repullive, which yet is not ſhewn, and may be juſtly Que- 
ſtion d, and if it is not Repulſive, it has not the leaſt Pretence to Accelerate the 
Planet's Motion in that Portion of it's Orbit. 


p is Imagin d to be Accelerated from C to 4, becauſe P is more Attracted to 5, 


than T is, by the Exceſs of the Force 7X, this Force yet is not ſuppos'd to Draw 


P farther from 7 towards &, ſince, if ſo, it might not ſpend it {elf in the Accele- 
ration of P, but in making it Deſcribe a Larger Orbit without any Acceleration at 
all; On the Contrary, it is ſuppos d to Accelerate P, and to Contract it's Orbit by 


that Acceleration, ſo that the Syzygiæ 4 and B Approach nearer to T than the 


uadratures C and D, all which is ſaid without any Proof or Demonſtration ; for 
why P ſhould come nearer to 7 by Gravitating more towards & than it, or why P 


ſhould be Accelerated rather than Deſcribe a Larger Circuit about 7, than it would 


have otherwiſe done, is Equally Inconceivable ; but when we come to Proye the 
Repulſive Power of MN, by which P is Quickned in it's Progreſs from D to B, we 
are told, that 7, Gravitating more to & than P, is Attracted more towards it by the 
Force MN, than P is, and conſequently, that 7 Receding from P, ſituate betwixt D 


and , towards & is the ſame, as if P ſhould Recede from 7 with the ſame Velocity 
towards , and therefore AN has here a Repulſive Force; MM conſequently is 
allow'd to have a Power of Making T Approach towards 5, in order to Prove this 


Repulſive Force, which was not Granted before to it, in Reſpe& of P in it's Paſſage 


from C to A, which it did not Draw towards & from it's Orbit, but only Accelerated 


in it, and by that means cauſed it to Recede from & and Approach towards 7; and 
yet Preſuming all this to be True, which is no more than ſaying Things at Pleaſure, 
AN, by Driving and Impelling 7 towards S, would only Effect, that P ſhould De- 
ſcribe DP at a Greater Diſtance from 7, and in the Portion of a Larger Orbit about 


it, which would not Increaſe but Diminiſh it's Apparent Velocity without any Real 
Repullive Force at all. | 


LET us now Conſider the Progreſs of P from 4 to D, which is ſaid to be Re- 


tarded, but why it ſhould be any more, than from C to 4 is not Evinced ; For AN. 


Which Acts from P, in every Point betwixt 4 and D, Parallel to 21S, and againſt 


the Centripetal Force PT and the Projectile in every Individual Tangent to thoſe 
Points, will have the ſame Effect in the Progreſs of P from 4 to D, as it had from 
C to 4; for it makes no Variation, whether P moves from C to 4, or from 4 to P, 
whilſt the Centripetal Force PT is the ſame in both Caſes, and the Projectile Force in 
the Tangent is on both Hands Loaded with a Gravitating Force, as AN, which is 
Foreign to it, and Deſtructive of it; Thus, ſuppoſing Two Tangents, the one at C and the 
Other at D, which is the moſt favourable Caſe, which can be put for the Preſent Phi- 
lofophy, and let the Projectile Force in the Tangent at C Act the ſame way with the 
Gravitating AN, and at D the Contrary, I fay the Projectile Force will be Equally 
hindered from having it's Proper Effect in the one Caſe, as in the other; For if the 


Gravitating Force of MN in D is Equal to the Contrary Projectile in a Tangent 
Parallel to NM, and Acting from N towards A, the Projectile will be Deſtroy d and 


not able to Proceed in a Second Tangent from D towards B; and the ſame may 
be laid of a Tangent in C, if the Gravitating Force AN is Equal to the Projectile 
in that Tangent, for tho' they Tend the ſame way of A to M yet the Gravitating 
Force continuing till the fame, the Projectile will not be able to Proceed in a Sc- 
cond Tangent from & towards 4, becauſe it was Clogg'd with a Weight before, 
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is in Fact, unleſs the 


10. 


concerning thi Theo 


cannot Proceed in a New Tangent Inclin'd to the Former, and towards the Center 7, 


and for the fame Reaſon it will be Obſtrufted in Proceeding in a Third, Fourth, or 


any other Tangent. 


IF MN the Gravitating Force in C is Greater than the Projectile in the Tangent, 


it will ſtill more Obſtruct the Projectile in it's Motion, and if AN is Leſs, it will 
Leſs hinder the Projectile, but not Accelerate it; And what has been ſaid in Reſpect 
of the Tangents and the Projectile Forces, at C and D, will obtain in Proportion in 
all the Points betwixt C and 4, and betwixt 4 and D. 

As to P being Accelerated betwixt D and B, and Retarded betwixt B and C it 
is liable to all the Objections of it's Progreſs betwixt C and 4, and 4 and D, and of 
MN being Conſidered, as a Repulſive Force in the Planet's Courſe thro BC, as be- 
fore thro' DB; All this is ſtill Argued upon the Suppoſition of a Gravitating and 
Projectile Force, which Forces have been already Conſidered and Shewn to be Ar- 
bitrary, as alſo upon the Suppoſition of Matter being Similar and Homogencous in 
it's ſelf, which Notion likewiſe has been Refuted, and that the Diagonal Force is 
Reſolved into the Sides of the Parallelogram, which has not been Proved. 

F. 14. Thx next Corollary is, that by the ſame Reaſoning it is Evident, that the 
Body P, other Things being Equal, is Moved with a Greater Velocity in it's Cou- 
junction and Oppoſition, than in it's Quadratures. 0 : 

Wahicn in the Figs l 
Place is not True in this 
Reaſoning, however it 


foregoing Corollary is 


* 
% 
, 


© StEconD, Suppoſing 
the foregoing Corollary 
is True, it is not any 
more Evident, that P is 
Accelerated in it's Con- 
junction at A, from be- 
ing Accelerated from C 

to 4, than that it is Re- 
tarded there, from it's 

being Retarded in it's 
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Progreſs from 4 to P, and the like may be ſaid concerning it's being Accelerated 
in it's Oppoſition at B; for why CA, in which P is Accelerated, rather than 4 D, in 


which it is Retarded, ſhould give the Denomination of P being Accelerated rather 


than Retarded in the Parts on each Side next adjoining to A, is as Incomprehenſible 


as it is Precariouſly and Arbitrarily Aſſerted in this Hypotheſis; or why D B, in 


which it is Accelerated, rather than BC, in which it is Retarded, ſhould give the 
Denomination of it's being Accelerated, 'rather than Retarded in the Parts adjoining 
to B in it's Oppoſition. Z 


Whar farther has been Argued, in Reſpe& of the Conjunction and Oppoſition 


of the Revolving Body, againſt it's being Accelerated, Equally obtains in it's Quadra- 
tures againſt it's being Retarded, That is, a Point, as A or B in the Syzygiæ, or C 
and D in the Quadratures, which lies Intermediate to an Acceleration and Retarda- 
tion, can be no more ſaid to be Accelerated than Retarded, and Vice Yers4. 

H. 15. TAE Fourth Corollary is, That the Orbit of the Body P, other Things be- 
ing Equal, has a Greater Curvity in the Quadratures, than in the Conjunction and 
Oppolition : Becauſe Bodies, which obtain a Greater Velocity, are Leſs Deſlected 
15 a Rectilineal Progreſs, or, which is the ſame, Recede Leſs from a Right 

ine. | 

BESIDES, The Force K L, or N, in the Conjunction and Oppoſition, is Con- 
trary to the Force with which the Body 7 Attracts the Body P, and therefore Di. 
miniſhes it; But the Body P will Recede Leſs from a Right Line, where it is Lels 
Urged towards the Body 17. % Ry oi 


Flxsr, 


y fer the Solution Book II. 


which Equally with the Projectile Urged it out of the Circle and therefore it 


5 


Chap. V. ¶ the Errors of the Planets. 

FIRST, As to the Firſt Reaſon Alledged, it Evidently depends on the Truth of the 
Two preceding Corollaries, for if it cannot be Proved from them, that the Body P 
is Moved with a Greater Velocity in it's Conjunction and Oppoſition, than in it's 
Quadratures, it ſignifies Nothing to tell us, that Bodies, which obtain a Greater Velo- 
city, are Leſs Deflected from a Rectilineal Progreſs. 

GRANTING which Corollaries, it is not yet Plain, that Bodies, which obtain 4 
Greater Velocity, are Leſs Deflected from a Rectilineal Progreſs, unleſs upon this 
Suppoſition, that the Greater the Force is, which Acts according to the Direction of 


the Tangent, the Leſs Power will the Centripetal have to Bend and Incline the 
Body to the Center, about which it is Revolved. 


WIxEREASs all that, which concerns a Projectile or a Tangent Force and a Centri- 


petal, has been already Evidenced to be a Creature of the Mind, and that the Re- 
folution of Curves into ſuch Forces is either Diſputable or Groundleſs; Beſides 
which, MN, which is ſuppos'd to Increaſe the Velocity of the Revolving Body P, 
does not Act according to the Direction of the Tangent, and therefore cannot be 
Conſidered as a Force united with the Projectile, from which the Centripetal Draws 
and Impells the Body, which is Revolved. 

FARTHER, If this were likewiſe Allow'd, it will follow, that, in the Conjunction 


and Oppoſition, where the Velocity is Swifter, the Body P will Approach nearer to 


the Center, and in it's Quadratures will Retire far- 
Quad. ther from it, ſo as to Deſcribe an Orbit Reſem- 
| bling an Ellipſis, according to the Figure Annext ; 


for in that Figure only an Orbit has it's Oppoſite 


Sides in one Caſe more Rectilincal, and in the 
other of a Greater Curvity; which is Impoſlible 
upon the Preſent Suppoſition, where the Projectile 
Force is continually Increaſing and Decreaſing, and 


the Centripetal Continues the ſame; ſince, if we 


Imagine any Determined Centripetal Force, by 


which the Body P is Attracted to the Center, and a 


Projectile, by whoſe Counter-Action to the Cen- 

Dual. tripetal it is kept up in it's Orbit from falling to 

ſuch Center, if the ProjeQile is Increaſed, as in 

the Conjunction and Oppoſition, it will not make the Centripetal Force Greater, 
but take off and Diminiſh from it's Urgency to the Center, and conſequently, will 


not cauſe the Body in it's Revolution to Approach nearer to it; On the Contrary, 
if the Projectile Force in the Quadratures is Diminiſhed, it will not Diminiſh the 


Grapitating, but rather Increaſe it, by Leaving it more Entirely to its own proper 
Tendency, from whence the Body will not Recede from, but Approach nearer to 
the Center of it's Revolution. „„ . o 

SECOND, As to the Second Reaſon Alledged for the Proof of this Corollary, 
namely, that the Force AM in the Conjunction and Oppoſition, is Contrary to the 


Force, with which the Body T Attracts the Body P, and therefore Diminiſhes it, from 


whence the Body P will Recede Leſs from a Right Line, where it is leſs Urged to- 
wards the Body 7: This Reaſon, we ſay, is Firſt in the General not true in an Or- 
bit, which is ſuppoſed to be Deſcrib'd by a Gravitating, and a Tangent or Projectile 
Force; Becauſe where a Force, as AN, Acts directly Contrary to a Gravitating, yet 
ſince the Projectile is join'd with the Gravitating, and they are Both in an Æquili- 
brium, ſo that the Body P does neither Fall towards the Center, nor Proceed in a 
Tangent, it is Evident, that the Force A M which Diſturbs it from that AÆquili- 
brium, as much Obſtructs it from Going forward in a Tangent, as from Tending to 
the Center; and- conſequently, the Body P will Equally Recede from a Right Line, 
as it does from the Center, and therefore not Leſs, where it is leſs Urged towards 
the Body 2, ſince it would be Carry'd nearer to S, and Leave the Tangent in ſome 
Meaſure. as well as the Center. | „ 89531 Bo 

We add Secondly, Suppoſing the Force AN contrary to the Gravitating Force of 


P, if it had the Effect of making it Recede Leſs from a Right Line, that is, it it 


Reſign'd to the Projectile a Greater Force, it would at the ſame Time at leaſt make 


the Gravitating Leſs, and therefore, that Part of the Orbit, which Recedes Leſs from 
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The Sixth 


Concerning the Theory L for the. Solution Book . 
a Right Line, ſhould Recede more from the Center, whereas the Contrary is Af- 
firm'd in this Hypotheſis of Forces, to wit, that in the Conjunction and Oppoſition 
P Approaches nearer to the Center, and in the Quadratures is farther Retired 
J.,. PH LOS: j 1.9: 132 LOL „ 
THIRD, If MN Acts directly Contrary in the Conjunction and Oppoſition to the 
Gravitating Force of P to 7, That is either meant in the Points A and B only, or 
elſe in all the Intermediate Points betwixt C and 4 in Conjunction, and be- 
twixt D and B in Oppoſition ; if the Firſt, it will ſignify nothing to the Rectilincal 
Progreſs of the Body P betwixt C and 4, or D and 3, ſince this Reaſon obtains 
only in the Points 4 and B; if the Second, it will not be eaſily Conceived, how 
MN Acts Contrary to the Gravitating Force from P to 7, unleſs in an Oblique 
Direction, which if Allow'd of, it does likewiſe to all the ſeveral Tangents, or the 
Projectile Forces of the Points in CA, or DB, and conſequently does not Accelerate 
the Velocity of P, but Retards it, as was before Obſerved. 
LasTLY, If all was Granted, which has been Diſputed, ſince the Accelerations are 
ſuppoſed betwixt C and 4, D and 3B, and the Retardations betwixt 4 and D, B and C, 
it would follow, that the Greater Curvity of the Orbit would not be in the Qua- 
dratures, but in thoſe Parts of it, which lie betwixt the Conjunctions or Oppolitions, 
and the Quadratures, that is, from A to D, and B to C; and the more Rectilineal 
Progreſſes of P would not be in the Conjunctions and Oppoſitions, but in the 
Parts lying betwixt the EY | | | 
Quadratures and Them, 
that is, from C to 4, 
ns. 
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ther from the Body 7 @ 


244 


Princip. 
Corol. 5. 
Prop. 66. 


in the Conjunction and 
Oppoſition, which hass 
been already Conſider d 

and Depends upon the 
former Corollaries. 12 405 
FC. 17. THE Sixth Co- „ | 
rollary is, That ſince the Centripetal Force of the Central Body 7, by which the 
Body P is Retained in it's Orbit, is Increaſed in the Quadratures by the Addition 


Aſtronom. 


Corollary Ex- 
plained and 
Examined. 


Sir l. Newt. of the Force LA and Diminiſhed in the Conjunction and Oppoſition, or in the 


Princip, 


Corol. 6&6 Syzygiæ, by the Ablation of the Force KL, and by Reaſon of the Greatneſs of K L 
Prop. 66. is more Diminiſhed than Increaſed, and ſince that Centripetal Force is (by Corol. 2. 
pr area Prop. 4.) in a Reaſon Compounded of the Simple Reaſon of the Radius 77 Diretly, 
Prop.3, 4, Kc. and of a Duplicate Reaſon of the Periodical Time Inverſely, it is Manifeſt, that this 
Sy Compound Realon is Diminiſhed by the Action of the Force KL, and conſcquent!y 
Lib. 4. the Periodical Time, if the Radius of the Orbit 7P Continues the ſame, is Increas d, 
and that in a Dimidiate Reaſon, in which that Centripetal Force is Diminiſhed, if 
the ſame Radius therefore is Increas'd or Diminiſh'd, it is likewiſe Manifeſt, that the 
Periodical Time is more Increaſed or leſs Diminiſhed than in the Seſquiplicate Rea- 
1on of the ſaid Radius (by Corol. 6. Prop. 4.) If that Force of the Central Body 


ſhould gradually Languiſh and Decreaſe, the Body P, being leſs and leſs Attracted, 


would perpetually Recede farther from the Center T, and on the Contrary, if that 
Force ſhould be Increasd, it would Approach nearer to it; Therefore, if the Action 
of the Remote Body &, by which that Force is Diminiſhed, be Increasd and Dimi- 
niſhed by Turns, the Radius 7P will be alſo Increaſed and Diminiſhed by Turns, 
and the Periodical Time will be Increaſed and Diminiſhed in a Reaſon Compounded 
of the Seſquiplicate Reaſon of the Radius and the Dimidiate Reaſon, in which pn 
Centripetal Force of the Central Body 7 is Diminiſhed or Increaſed by the Increale 
or Diminution of the Action of the Remote Body 8. VVV 
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Chap. V. of the Errors of the Planets. 


I Anſwer to which, it is FIRST to be Conſidered, that the Centripetal Force of 
the Body T does not Retain the Body P in it's Orbit, becauſe there is a ProjeQile 


one Equally Requird by this Philoſophy, and becauſe it is not farther Proy'd, by 
what foregoes, that the Earth or Planets, for which the Preſent Hypotheſis is Con- 
trived, are Retained in their Orbits by a Centripetal Force even in Conjunction 
with a Projectile, but poſſibly may be fo by an Expanſive one of the Sun. 


 SeconD, Allowing this, the Centripetal Force of the Body T is not Increas'd by 


the Addition of LA in the Quadratures, and Diminith'd by the Ablation of XL 
in the Syzygiæ, unleſs upon the Suppoſition, that SZ is Reſolved into the Forces, 


LM, $M, which has been before Conſider d and Diſproved. 


GRANTING which, as SK is ſuppoſed to Repreſent the Attraction of the Middle Di- 
ſtance, X L, when it falls in with the Line S , will, if any Thing, in the ConjunQion 
at A Diminiſh the Centripetal Force of the Body 7, becauſe the Force Tends from T to 
R, and therefore Draws 4 from 7 towards S; and on the Contrary, in the Oppoſition 
at B, LX will Diminiſh the Centripetal Force of the Body 7, by Impelling the Body 
P Leſs from B towards 7, than T towards S, but then the Effects will be very Dit- 


ferent, ſince the ſame Force LX Acts upon P in the Firſt Cale and T in the Laſt, 


which are Bodies of a very Different Magnitude ; Whereas it is Affirm'd in this 
Philoſophy, that the Effects are Equal and Alike by an Ablation of the Force LX 
in the Syzygiz : Beſides, that LX in the Conjunction at 4 Acts by Attraction to- 


Wards 5, and at Z in the Oppoſition by a Repulſion from it, is not ſo Evident as 


not to want a farther Demonſtration. 8 
Tulkxp, The Centripetal Force is not Proved by Corel. 2. Prop. 4, to be in a Rea- 


ſon Compounded of the Simple Reaſon of the Radius TP Directly and of a Du- 


plicate Reaſon of the Periodical Time Inverſely, as is Evident from what has been 

Alledg'd in the Examination of that Propoſition and the Corollaries of it. 
LASTLVY, Tho' the Force of the Central Body ſhould, upon it's Increaſe from LA. 

in the Quadratures, Draw the Body P nearcr to 7 by Acting more ſtrongly upon it, 


it is not Evident, that, upon a Diminution of that Force by XL in the Syzygiæ, 


the Body P would Retire farther from 7, where the Body P is ſuppoſed to Conſiſt 
of a Nature wholly Paſſive and Unactive; for tho an Action ſhould Impell it one 
Way, yet upon the entire Ceaſing of that Action, it would not be Impell'd another, 
but would remain Quieſcent in Reſpect of that Action, and much Leſs upon the 
Diminution of an Action, by which it is Impell'd one Way, would it be Impell'd, 
or Move a Contrary. E (27; 
Non conſequently, if the Action of the Remote Body S, by which the Central 
Force is Diminiſhed, ſhould be Increaſed and Diminiſhed by Turns, will the Radius 
TP. be likewiſc Increaſed and Diminiſhed by Turns; for if by the Action of & the 


Action of 7 ſhould be ſo far Diminiſhed, as to be in an Equal Balance with it, that 


is, that by their Contranitent Forces they ſhould Deſtroy each others Effects towards 
their own Centers, the Body Y would not lengthen it's Radius 27 and Retire to- 


Wards S, but would be perfectly Quieſcent in Reſpect of both theſe Forces; if there- 


fore the Action of T is only ſo far Diminiſhed, as not to be Entirely Deſtroyed, it 


will ſtill be more Impoſſible for 7P to lengthen it's Radius, or for P to be Impell'd 


a Contrary way to 2, nor is it neceſſary it ſhould be ſhortned, only it would then 
obey the Projectile, and be carry'd Round T at the Diſtance PT; And if the Action 
from to T is not only Deſtroy'd, but ſurmounted by the Superior one of 5, P will 
Retire towards & and TP will be Produced, but then T will have loſt it's Influence, 


and the Body Y will no longer be Revolved about. the Center 7, but Round that 


o | 7 4 IT] | | 
Bur that, which is ſtill more Unaccountable, is, that L is ſuppoſed to fall in 
with PZ, or the Centripetal Force, and to Increaſe it in the Quadratures, and XL to 
Act Counter to it, and therefore to Diminiſh it in the Syzygiæ, from whence, ac- 
cording to this Doctrine, it ſhould follow, that the Radius PT is Diminiſhed in the 


Eirſt Caſe, and Increaſed in the Laſt; whereas we are before told, that the Radius 
77 is Longer in the Firſt Caſe, and Shorter in the Laſt, that is, Longer in the Qua- 
dratures, where there is ſaid to be a Greater Curvity of the Orbit, and Shorter in 


the Syzygiz, where there is ſaid to be a Leſs. 
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War therefore is Reaſoned concerning the Periodical Times being Increaſed or 
Diminiſhed upon theſe Preſumptions, which are Falſe and Groundleſs, muſt be E- 
Dp 10. 5 . : CV 2 
The Seventh F. 18. ThE Seventh Corollary is, That, from what foregoes, it is Conſequent, that 
Goo wi the Axis or the Line of the Apſides of an Ellipſis, Deſcrib'd. by the Body P, as to 
pan" = it's Angular Motion, makes it's Progreſs and Regreſs by Turns, but yet it's Pro- 


Exammed. | 
Sir If. Newt. greſſes are Greater, and by that Exceſs of the Progreſſion, in each Revolution of 


3 the Body, it is Carry d in Conſequentia. | 1 5 
Corol. 7. For the Force, by which the Body P is Urged towards the Body T in the Quadra- 
x ory tres, where the Force A Vaniſhes, is Compounded of the Force LA, and of 
Afro, ? the Centripetal Force, by which the Body 7 Attracts the Body ; The Former Force 
Prop. 8, 9. 10. E M, if the Diſtance PT be Increaſed, is Increas d almoſt in the ſame Reaſon with 
Lib. 4 this Diſtance, and the Latter Decreaſes in that Duplicate Reaſon, and conſe- 
quently, the Sum of theſe Forces Decreaſes in leſs than a Duplicate Reaſon of 
the Diſtance PT, and upon that Account, by Coro. 1. Prop. 45, Cauſes the Aux or 
the Upper Apſis to Return; On the Contrary, in the Conjunction and Oppoſition 
the Force, by which the Body P is Urg'd towards the Body. 7, is. the Difference 
betwixt the Force, by which the Body 7 Attracts the Body P, and the Force K I, R 
and that Difference, becauſe the Force KL is nearly Increasd in a Reaſon of the i 
Diſtance PT, Decreaſes in a Greater than a Duplicate Reaſon of that Diſtance, and : 
therefore, by Corol. 1. N 1 0 po 
Prop. 45, Cauſes the Aux 
or the Upper Apſis to 
Proceed; In the Places, 
which lie Intermediate 
to the Syzygiæ and Qua- 
dratures, the Motion of | T0 
the Aux Depends jointly | See 
upon both theſe Cauſes, _ \ 
. 
the other Prevails, it 
Proceeds or Returns; 
from whence it follows, 
that, ſince the Force of 
KL in the Syzygiz is 
almoſt doubly Greater 8 
than the Force LA in the Quadratures, the Exceſs in the whole Revolution will be 
on the Side of K L, and will carry the Aux in each Revolution in Cunſequentia. 
10 which it may be Firſt Reply d, that in the Quadratures MN is ſuppoſed to 
Vaniſh, becauſe then the Body P is in a Middle Diſtance from &, which has been 
before Conſidered 3 Granting which, L A is Imagined to unite in it's Action with 
PT, upon the Reſolution of the Force SL into L 24, M, which likewiſe has been 
alregay n fo. | „ LE 
AND yet, FIRST, Allowing both, it is not Proved, that LA, upon the Increaſe 
of PT, is Increaſed almoſt in the ſame Reaſon, becauſe, ſuppoſing PF and KF not 
much Different, which will be, when P is not far from the Tranſverſe or Conju- 
gate Axis of it's Orbit, L will be to PT, as LS to PS, and if PT is Lengthened 
or Increaſed, LM will be to PT in the ſame. Proportion of LS to PS, which will 
be as the Square of the Middle Diſtance KF to the Square of the Diſtance P, and 
therefore LA, will not be Increasd almoſt in Proportion as PT is, but in Propor- 
tion as the Squares of KS and PS. | 1 
SECOND, It is not moreover Certain, if the Diſtance PT is Increas d, that tlie 
Centripetal Force is Diminiſhed in a Duplicate Reaſon of ſach Diſtance, according 
to what has been before Alledg'd, and therefore Curol. 1. Prop. 45, is Cited to no pur 
poſe, ſince by that the Aux or Uppetmoſt Apſis is Proved to Return upon the 
Conceſſion, that the Sum of theſe Forces is Diminiſhed in Leſs than a Duplicate 
Proportion of the Diſtance PT, which is not Affirmed or Evinced, if the one Force 
is not Increasd nearly as the Radius is, and the other Diminiſhed in a Duplicate 


Reaſon of ſuch Increaſe of the Radius. Not to add, that the Propoſition and the m_ 
ary 
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lary here Refer d to are both of them Argued upon ſuch a Confus d and Precarious 
Reaſoning, and upon ſo many Preſumptions of the Truth of Fluxions, and other 
Principles of this Philoſophy, that it would not be hard to Conteſt almoſt every 
Part of each; and which Propoſition we ſhall afterwards Examine. 

Ir may be Secondly Reply'd on the other Hand, that, in the Conjunction and 
Oppoſition, the Force, by which the Body P is Urged towards the Body 7, is not the 
Difference betwixt the Force, by which the Body 7 Attracts the Body P, and the Force 
XL; for KL in the Conjunction Acts in P from A to 5, and therefore the Force, 
by which the Body P 1s Urged towards 7, is ſuppoſed to be Diminiſh'd ſo far by 


that Contrary Attraction, whereas, according to what has been before Proved, if the 


Attraction from 4 to 5, and A to T were Equal, 4 would not therefore Retire from 


D 
— r — 
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T or to 5, where the Difference betwixt ſuch Forces is Equal to Nothing, that is, 
if the Projectile is not Conſider'd, for that indeed in ſuch a Caſe would carry the 
Body in a Tangent from 4, and there would be no Radius PT at all, and conſe- 
quently, if K L is Leſs than the Attractive Force of P to 7, there may be an Actual 
Tendency of P to T at the Diſtance P7, without a Diminution of it, if K L is 6 
Greater, P will be Prawn from 4 towards S, and will have no Tendency to 7, and 
therefore cannot be Retained in an Orbit by it; ſo that in the Firſt and Laſt Caſe 
there will be no Radius P7, and therefore no Revolution of the Aux or the Upper 
Apſis, and in the Second, ſince PT will continue the ſame, no Progreſſion or Re- 
greſſion of it; If the Projectile Force is Conſidered, and is Equal to the Centripetal; 
in the Firſt Caſe, it will Direct the Body > in a Tangent, as was before ſaid; in the 
Second, it will ſurmount the Centripetal, and will likewiſe promote it in a Tangent, 
tho* with a Leſs Force, unleſs the Projectile is Diminiſhed in Proportion to the Cen- 
tripetal, and then, as was mentioned before, PT will be the ſame in it's Revolution 
without any Progreſs or Regreſs of the Apſis; and in the Laſt Caſe, P will be Re- 
volved round , if XL is Greater than PT and the Difference Equal to the Projectile, 
if Leſs and the Projectile Greater, P will go off in a Tangent; And the fame may 
be faid in the Oppoſition of P at B, with this Additional Objection, that it is not 
Certain, that X L Ads in a Contrary Direction to the Centripetal Force, when P is i 
in it's Oppoſition at B, according to what has been before Conſidered, in Relation = 
to the Action of MN. = ; 5 HY 5 — 
BBsIDES which, it is not Evident, that ſuch a Difference, if it were Granted; 
would Decreaſe in a Greater than a Duplicate Reaſon of the Diſtance PT, becauſe 
it is not Proved, that the Force KL is nearly Increasd in a Reaſon of that 
Diſtance. = TY | 
LasTLY, If yet the Difference was Allowed to Decrcaſe in a Greater than a Du- 
plicate Reaſon of the Diſtance PT, it is not Certain, that the Propoſition and the 
Corollary Refer'd to are true, for the Reaſons above- mentioned. : 
F. 19. Taz Eighth Corollary is, That ſince the Progreſs and Regreſs of the The Ege 
Apſides Depends upon the Decreaſe of the Centripetal Force, made in a Greater or ee Gal 
Lets than a Duplicate Reaſon of the Diſtance 77, in the Body's Paſſage from the nd, 
Lower Aplis to the Upper, as alſo upon the like Increaſe in it's Return to the Lower, Sir II. Newt- | 
and conſequently, ſince this Progreſs and Regreſs is the Greateſt, where the Pro- ng 5 = 
portion of the Force in the Upper Apſis to the Force in the Lower Apſis Recedes Prop. 65. f 
the moſt from a Reciprocal Duplicate Reaſon of the Diſtances, It is manifeſt, that ve Bees. 5 
the Apſides in their Syzygiæ, by the Force KL or NMH -L being Subſtracted, Prop. its 
will Proceed Switter, and in their Quadratures will Recede Slower, by the Addition Lb. 4. 
of the Force LA. On Te 
A Bur Firſt it muſt be Anſwerd, that the Progreſs and Regreſs of the Apſides does 
I not Depend upon the Decreaſe of the Centripetal Force, made in a Greater or Leſs 
than a Duplicate Reaſon. of the Diſtance TP, in the Body's Paſſage from the Lower 
Aplis to the Upper, and upon a like Increaſe in it's Return to the Lower, Unleſs 
the Former Corollary is True, which we have ſhewn is not Certain, or rather that 
7 it is in Fact falſe; Beſides which, we ſhall Secondly add, that in General it is an In- 
YI _ concelyable Notion, that an Increaſe or Diminution of the Centripetal Force, accord- 
A ing to a certain Proportion, ſhould: be a Cauſe of the Progreſs or Regreſs of the 
Body , or of it's Swifter or Slower Progreſs or Regreſs; ſince, if the Force from ? 
to 7 is Diminiſhed, which before was Equal to the Projectile, fo far as to 3 
| | "the 
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Body P in it's Orbit, the Projectile will Direct it in a Tangent, when once it becomes 
Superior to the Centripetal, and on the Contrary, if the Force from P to 7 is In- 
creas d, it will be Superior to the Projectile, and conſequently will not be Retained 
in an Orbit, but will Tend to the Center; and therefore we may very juſtly 
Diſmiſs this Account of the Progreſſes and Regreſſes of the Apſides, as at the 
Beſt Precarious and Groundleſs, nevertheleſs at the End of theſe Corollaries we 
ſhall make a Particular Examination into the Fundamental Propoſitions of this 


Doctrine, That is, in our following Chapter. 


The Ninth F. 20. Tax Ninth Corollary is, That if any Body ſhould be Revolved about a 
Corollary Ex- Center in an Ellipſis by a Force, that was Reciprocally Proportional to the Square 


6D af of it's Diſtance from ſuch a Center, and preſently after, in it's Deſcent from the 
Sir If. Newt. Upper Apſis or Aux to the Lower, that Force ſhould by the perpetual Acceſs of a 


PIP» New one be Increas'd in more than a Duplicate Reaſon of the Diſtance Diminiſhed, 


GL ws it is manifeſt, that the Body by the Perpetual Acceſs of that New Force, being con- 


Dr. Gregory's tinually Impelled to the Center, would more Verge or Incline to that Center, than 


. gee if it was Urged by the Force only Increaſing in a Duplicate Reaſon of the Diſtance 
Lib. 4. Diminiſhed, and therefore would Deſcribe an Orbit Interior to the Elliptical, and in 
the Lower Apſis would Approach nearer to the Center than before, from whence 
the Orbit, by the Acceſs of this New Force, will become more Excentrical ; If 


now the Force, in the Receſs of the Body from the Lower Apſis to the Upper, 


ſhould Decreaſe by the 
ſame Degrees as it In- 
creaſed before, the Body 
wouldReturn to the For- 

mer Diſtance, and there- 
fore, if the Force ſhould 
Decreaſe in a Greater 

Reaſon, the Body being 
now Leſs Attracted will 
Aſcend to a Greater Di- 
ſtance, and ſo the Excen- 
tricity of the Orbit will 

be ſtill more Increasd ; 

_ Therefore, if the Reaſon 
of the Increment and 
Decrement of the Cen- | 
tripetal Force be Increas'd in each Revolution, The Excentricity will be Increaſed; 

and on the Contrary, the ſame Excentricity will be Diminiſh'd, if that Reaſon 
Decreaſes. 8 8 e ö 


Inus in the Syſtem of the Bodies 2, P, 5, when the Apſides of the Orbit P 4 B 
are in the Quadratures, that Reaſon of the Increment and Decrement is the Lealt, 
and the Greateſt, when they are in the Syzygiæ; If the Apſides are placed in the 
Quadratures, the Reaſon near the Apſides is Leſs and near the Syzygiæ Greater than 
a Duplicate one of the Diſtances, and from that Greater Reaſon Ariſes the Swifteſt 
Motion of the Aux; But if the Reaſon of the whole Increment and Decrement in 
the Progreſs betwixt the Apſides be Conſidered, it is Leſs than a Duplicate one of 
the Diſtances; The Force in the Lower Apſis is to the Force in the Upper Apſis 
in Leſs than a Duplicate Reaſon of the Diſtance of the Upper Apſis from the Um- 
bilicus of the Ellipſis to the Diſtance of the Lower Apſis from the ſame Umbilicus3 
and on the Contrary, when the Apſides are placed in the Syzygiz, The Force in the 
Lower Apſis is to the Force in the Upper in a Greater than a Duplicate Reaſon o 
the Diſtances; For the Forces Lu, added in the Quadratures to the Forces of the 
Body 7, Compound together Forces, which are in a Leſs Reaſon, and the Forces 
X Subſtracted in the Syzygiz from the Forces of the Body 7 leave Forces, which 
arc in a Greater Reaſon; The Reaſon therefore of the whole Decrement and In- 
crement in the Paſſage betwixt the Apſides is the Leaſt in the Quadratures, and the 
Greateſt in the Syzygiz, and conſequently, in the Paſſage of the Apſides from 5 


(Quadratures to the Syzygiz, it is continually Increaſed, and Increaſes the ee 
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tinually Diminiſhed, and Diminiſhes the Excentricity, © oo 

IN Anſwer to which we ſay, that if the Body is more Attracted in it's Deſcent 
from the Upper Apſis to the Lower than in a Duplicate Reaſon of it's, Diſtance 
Diminiſhed, by which in Conjunttion with the Projectile it was before Retained in 
irs Orbit; the Centripetal being now Superior to the Projectile, and having over- 


come it ſo far, as by it's Exceſs to Draw, the Bo 5. Pie to the Center in the 
5 


Lower Apfis, it does not ſeem Reaſonable to allow. the Projectile any fatther Power 
to Raiſe the Body to a Greater Piſtance from the, Center, for if one Force has once 
deen aftually Superior to another, how that "ſhould Revive and be Reſtored to 
it again, which was Loft, unleſs by the Will and Pleaſure of the Philoſopher, will 
not be ſo cafily Imagin'd; for to ſay the Projectile Force continues to Puſh and Pro- 
trade the Body from the Center, notwithſtanding it is Surmounted by the Centri- 
petal, is to affirm it to be an Innate, and therefore 3 Reyiviſcent Force, when the 
Fanripdha is taken off, which perfectly contradicts the Notion which this Philoſo- 


Corollary the Tenth, into an Information, how the Irregularitigs may be Accounted plained and 


” 1 * 
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Corol. 10. 


Dr. Gregory's 


Aſtronom. 
Prop. 15. 
Lib. 4. 


—— —ũ— 2 ——⅜ — or Ry; IPOS 7, 


2 5 apr pc, —— — ry en - 2 . 2 — —— 2 — — — — r I — Dee BS Ss TIT IN gr, — = —_—_— „— * 2 1 TI 
p 7 5 * * ; ” — —ů— I — 4 * cr > 7 r — Nn — 2 — | 08 0 — —— 
POO —— —— —ů ü — 2 —— — > I reer = n — et ——— Da — . ² we eu 4 oe re 2 174 > — 1 - 
1 1 p 4 nie $A WY n d n — .. > P et nat itn we nb = "I — . + re — = 1 - = - - l 
- 8 . er er f 7 þ n —— > - 4 — — . bs 5 ” — 1 — 
N 2 5 — — . 7 5 BB — . AT —— Fr SINKS STE "ISLES — . SY . TR LR END PIR De . 
2 1 8 1 — r g n: DN MACE — — I CELINEN 
4 
\ 0 


. 


OE: I LO 
* 
= * 3 = = > — — by 
= \ $4909 = -= -_ —— by * 
„ = 3 A = PT” i . g l 
\ EE = - _ 3 — 1 : 8 — N 9 2858 2 E - — 2 . og nes mn 4 = 
= OI en ng I — r 0 * 1 8 231 mY 8 Te Q "9 8 - l l - \ l = * - 
ny - _ = X C7 OED 1? A Sans, - LS — „ 7 P ” 5 : 2 8 * % - l = 8 
g BESS ehr nee Bn et Att Bees. 35 —— re 3 — — — = ener q : N 2 Een — 1 SIA » 3 N n : * r — ST 2 . _ 
— * = — : : : 7 = 1 20 4 - BER > Wo pO ee . 1 EIS eres ne? = — — , 2 — 
2 = N = pa bs + 5 . pope: 2 pi R 2 Sim. 3 © > S ro fe - Ho" 1 A I p 5 2 : N a fo Peet — —— — — — 2 52 = ELD 2 
for = : = : - 8 — g 8 . _ RS — = Gs l — — — 5 r. epFongs - at 924.” WARS og y pron ins b Reyarnpas  S—— — of rn > 2 5 — * 2 5 5 \ * 
= * — — — * —.— A U tibia ous LB BAG Ea Re A ef. EE . a A — b ——— * — SEAS, — — . ———ç—t — — 2 = 2 - "9 - - S + + tr. = 
- 8 2 2 . — N ay x e — — - 
- — _ IG - ov N a. 4 — — 22 - Do ARSE * $$ r — 225 EET £ Po Z=ofeanhn at = In, — — ITETINAN IFN . A 8 27 I if Es =4_9 "IF Prot A. = n N __ 
: *. . e Are — —— rr 1 k — <P — — args — * . — — RT. — - — — . GE Tad; ie . SHES DES A Gat eZ 9 
£ 5 q * . — - - 3 — — EL 
— « ä "PI — 5 * * 4 R — * 1 — — * E n ene 0 nnr DEI. Pop W * - 
. . + ir OE gs APA DS A 8 — k * ; — n [ . r 99 £74 4a > a 
oy — — — re, r rr rere 2 90 * — a - . N 1 9 * nll - 5 Wo. | 8 7 ä 
, * iy — — - — Fes e . P G - 1 2 wax a 5 * 1 = . — — ” 4 
? * - 2 - 8 PIR 4 
* 


KRaiſed above the Plane 
FE E, without a Compa- 


they are in the Quadt. 
tures, it is not Certain, | Os 
ttat the Force MN has thoſe Eifets, which are e ſuppoſed, of Ading 25 by an Ex- 
ceſs and a Defect upon the Body P, according to what has dern before e that 
451 is, by way of Attraction and Repulſion. 


Concerning:the Theory for the Solution Bock II. 


are in the Quadratures, and the Body in the Syz zygiæ; afterwards it Increaſes by the 
ſame Degrees, by which it before Decreas'd, and, when the Ne odes A at the next 


Syaygin, the Inclination Returns to its firſt Magnitude. 
' In Anſwer to which, Finsr, it is not Proved, That, when the Nodes are in — 


Ppt the Forces, LA, AN, do not Diſturb the Motion of the Body P, in Re- 
ſpect of Latitude, if they do, when the Nodes are placed in the Quadratures; that 
is, let EST, or ETE, be an Immoveable Plane, and let AB be the Line of the 
Syzygiæ, whilſt the Plane ACZ is Elevated above the Plane E E, and ADB De. 
preſſed below it, it is ſaid, that LA., M NM cannot make any Diſturbance in the Or- 
bit, altho” it is Acknowledged they may, when CD is the Line of the Nodes, and 
CBD, CAD, the Planes, are the one Depreſsd below, and the other Elevated above the 
Immoycable Plane ETE, which ſeems to be Impoſſible; for MN muſt as much 
Draw P towards S, in ſome oblique Poſition or a4 from C or D, which are not 


in the ſame Planc with AB the Line of the Nodes, as MN will Draw P from A or B 


towards & in ſome oblique Poſition or other, where the Line. of the Nodes is CD, 
and conſequently, not in the ſame Plane with A or B; That is, ſuppoſing EST or E TE 


to be the Immoveable Plane, when the Nodes are in the Syzygiz, D and C will be the 
one Depreſſed below, and the other Elevated above it, and when they are in the 
Quadratures, B and 4 will be fo, and therefore in both Caſes, there will be a Di- 
ſturbance from the Force M N, or SF. 1 in a neither; for if MN Acts Parallel to 75, or 


the Plane ET E, which it is 
ſuppoſed to do, it will At- 
tract P in C as well as in 
A, when Raiſed . 
to a Point nearer to that 
Plane, than it would by _ 
it's own Force have . 1755 
x herwiſe Deſcribed. 1 

Sxcoxp, When the 
Nodes are in the Syzy-. =. 
ge a WEE RT,» 


| ST ZZ OR NL. *, 
——V— 22 KR. ... NT 


riſon of them to What 


ITHIRD, The Reſolution of the. cnc 55 L i L a. M , is likewiſe not Proved, 
as we have Already ſhewn. 1 


wb 


according to the Orbit, and the other Draws it wn 2 0 R. 
ON the other Hand, when the Nodes are in the e * D, there arc the 
following. Objections againſt the foregoing Account. CES ö 


FiRsr, That MN: cannot, by continually Drawing the Body P fot 15 Plane of 
it's Orbit, Diminiſh the Inclination of the Plane in the Paſſage of the Body from the 
Quadratures to the Syzygiæ, and again Increaſe the ſame in the Paſſage of it from the 
Sy 25 giæ to the Quadratures; Becauſe, ſuppoſing CAD, where the Nodes are C and P, 


to be Raiſed above the Immoveable Plane ET E, or Depreſs d below it, for the C8... 


is the ſame; The firſt Queſtion will- be, when the Body P is in C or A, if the Force 


AN has an Effect to Draw it towards the Plane ET E, how the Body P will ad | 


Riſe from that Plane, in it's Paſſage from A to 'D; For if the Force 2M is Increas 
in it's Progreſs. from C to A, it is not ſhewn, why it ſhould not as gradually Draw the 
Body P to the Immoveable Plane, and conſequently keep it continually fo Inclin d: 
as it is at 4; for, tho MN. ſhould be Gradually Diminiſh'd from 4 to D, it wo 


not $5 Conſequent, that P ſhould Te it ſelf OM the Plane Z TE, unleſs En We 
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e the Exrort of the Planet. 


Endued with ſome Innate . Which ſhould thus Aſſt it t's SRO: which i is n 
Acknowledged. 


- SECOND, If this could” be An it ds not Bvidenc, as was aid: beſbrk⸗ wy MN | 


mould Accelerate P in it's Paſſage from C to A, which is Affirmed, and yet Perform 


the other Province of Drawing it down from ir 8 1 which Attraction from it's 


Orbit muſt Retard its Motion. 

TairD, It is not ſhewn, > CAD, confitered as belonging to a Secondary 
Planet, is the Part of an Orbit Inclined to EE, unleſs by ſuppoſing, that P De- 
ſcribes an Orbit Inclined to it, which, in Reſpect of the Earth's Orbit about the Sun in 
Particular, the Moon for Inſtance moſt certainly does; But why it ſhould do it, is far 
from being Explain d by this Philoſophy, which Preſumes and Suppoſes the Inclination 


of the Orbit, and then makes an Arbitrary uſe of the Force AN to Draw the Body ? 
out of that Orbitz whereas, if the original Inclination of the Orbit of the Secondary 
Planet to the Primary was not Suppoſed, all the other Reaſonings upon it would be 


of no Importance; If it is Suppoſed and not Accounted for from any Principles in 


this Philoſophy, its Deviations from it's own Orbit may be as well Suppoſed and as 


juſtly Accounted for from ſuch a Suppoſition, as its Grand Deviation So the Or- 
bit of it's Primary Planet is by a mere Suppoſition only. 

FouRTH, Since AN Acts according to the Plane ET E, or in a Direction parallel 
to it, and not in any oblique one from 4 to 5, when the Body P is in 4, it can- 
not Diminiſh the Angle of Inclination, tho' it is there Imagined to have the Greateſt 
Effect, the Angle of Inclination being there the Leaſt; becauſe , when in A, Gravi- 
tates to & in a Line Parallel to TS, and conſcquently, the Force IAN will only Draw 
P from it's Orbit at an Equal Diſtance from TS, and therefore will not more Incline 
TA or TP to it, than if there was no ſuch Attraction; for tho' it muſt be Confeſ- 
ſed, that if P at A is Drawn out of it's Orbit, in a Parallel Direction to TS, to any 
Point next A towards 5, if a Line is Drawn from T to ſuch a Point, it will have a Leſs 


Inclination to TS, than 2 4 has, yet when ? is in ſuch a Point, if it is Attracted to 2 


in a Parallel Direttion to TA, which there is as much Reaſon for, as that it ſhould 
be Attracted to & in a Parallel Direction to TS, the Angle of Inclination of PT to 
TS, will be the ſame in both Caſes; for beſides, if P in A is Drawn into another 
Plane, the Center ſhould be Need into the ſame Plane, otherwiſe there could be 


no Revolution, according to Prop. 1. of this Philoſophy, which ſuppoſes an Immove- 


able Plane neceſſary to the Revolution, and therefore if P Shifts from one Plane to 
another, when the Center 1 is the lane; the Foundation of all the Preſent e 
is Deſtroyed, _ | 
Firn, The Reſolution of the Folios SL into L M, M s, as Fhafore is Unproved, 
and whatever has been alledged in Affirmation of theſe Principles. 

SIXTH, In the Paſlage of P from A to D all the Arguments are the ſame againſt 
the Plane of the Orbit CAD Increaſing in it's Inclination to ETE, which were us d 
againſt it's being Diminiſh'd in the Paſlage of the Body from C to A. 


As to the other Progreſſes of the Body from D to B, and B to C, it is not neceſ. 


fary to conſider them, unleſs upon this Account, that there is one Objection, which 
lies againſt them in Particular, namely, that it is not certain, that a Defeck of the 
Force MN will have the ſame Effects, as the Exceſs of it. 

THERE will be therefore nothing more to ſay on this Head, W chat whith 


the Nodes are Placed in the Octants, or in any other Poſition, The Reaſoning, with 
ſome Circumſtantial Allowances, will be the ſame. 


F. 22. THE Eleventh Corollary is, That, ſince the Body P, aha the Nodes are The Heel 
in the Quadratures, is continually Drawn from the Plane of it's Orbit, and that to- ee Fans 


251 


plained and 
wards the Part & in it's Paſſage from the Node C, thro' the Conjunction 4, to the Examined. 


Node D, and to the contrary Part, in it's Paſſage from the Node P, thro the Oppo- 57 If Newt. 


Princi 
ſition B, to the Node G it is Evident, that, in it's Motion from the Node C, the prop. 766 


Body Perpetually Recedes from the Plane of it's Orbit, till it comes to the Next Sorol. 11. 


Node, and conſequently, in this Laſt Node paſſes at a Greater Diſtance from the en . 


Aſtronom. 


that Plane, bur in a Point, which Verges or Inclines from thence towards the Body © 
H and therefore is a New Place of the Node Tending Backwards, that is rather to- 
wards 4 than B in * of D; and by a like way of Reaſoning, the Nodes will 

L124 | Recede 


Firſt Plane CD, thro' the Immoveable one E TE, that is, not in the other Node D of 2 1% 
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Sir Iſ. Newt- 


Prop. 66» 
Corol. 12. | 


The Thirteenth 


Corollary Ex-. 


plained and 
Examined, 

Sir II. Newt. 
Princip. 
Prop. G6. 
Corol. 13. 


Concerning the Theory for the Solution Bock II. 


Recede from the Places they obtained before, in the Paſſage of the Body from D to 
C; and therefore the Nodes, when Situate in the Quadratures, have a Continual Re. 
greſs, but when in the Syzygiz, where the Motion of P Receives no Diſturbance 
in Reſpect of it's Latitude, the Nodes are Quieſcent; and in the Intermediate Places, 
they Share in both theſe Influences, and by Conſequence, being either Actually carry'd 
Backwards, or being Actually Stationary in each Revolution, they find a Regreſſion, 
or are carry d in J ooo np imp {yo ¼ . ̃ , é ,oammnD. 
Bur in the Finsr Place, we muſt be Allow'd to obſerve, that this Corollary. De- 
pends upon the Former, ſince, if the Body P is not Drawn from it's Orbit in the 
fame Method, which this Philoſophy Preſcribes, as, by what is before Proved, it is 
not, there can be no Argument from thence for the Regreſſion of the Nodes. 
- SECOND; Tho' that were Granted, namely, that P was Drawn from it's Orbit in 
it's Paſſage from C to D, it would not follow, that there ſhould be a Regreſſion of 
the Nodes; Becauſe AN would only produce this Effect at the moſt, to wit, that P, 
ſuppoſing the Nodes in the Quadratures, would be Attracted to a Plane below CA D, 
and which would have a Leſs Inclination to the Plane E TE, that is, CAD would 
Vibrate upon the Axis CD, and conſequently there would be no Regreſſion of the 
Nodes in the ſame Plane, but they would be Quieſcent, and only the Inclination 
CAD to ETE would be Diminiſhed and Increaſed by Turns. 7 
THD, This is the J)). 8 
more Confirm d, becauſe 
it is Inconceiveable, when 
the Nodes are in the 
Quadratures C and D, / 
that they ſhould Recede / 
from thoſe Points, if . 
CAD is conſidered as a .. , 
Plane Inclined to ETER 
ſince P, when it is in C TEE: 
or in D, muſt have the 
fame Attraction to S 
from the Force MN, and 
therefore, if the Node 
is in C, notwithſtanding 
the Attraction of MN, 3 47 . 1 
it muſt be likewiſe in D, notwithſtanding ſuch Attraction; If yet the Node D is At- 
ttacted by MM to a Point on this Side D towards 4 or 5, in like Manner C ought 
to be, from whence the Line of the Nodes will not be catry'd in a Revolution # 
Anteceaentia, but Parallel to CD towards A or S: JFF 
 FouRrn, If the Plane CAD Interſects the Plane ETE on this Side D, it's Incli- 
nation to ETE will be in a Greater Angle, and therefore Increas d by the Force AN. E 
whereas by the Preceding Cotollary it was Diminiſhed by the ſame Force, which is 
a Contradiction. ns Th 5 75 ; F 
 FirTH, All the Objections, which lie againſt the Preceding Corollarics and this 
Propoſition, are Equally certain here; As to the Twelfth Corollary, which is, that all 
the Errors, Deſcrib'd in theſe Corollarics, are ſomething Greater in the Conjunction 
of the Bodies P and FS, than in their Oppoſition upon Account of their Greater 
Generating Forces VM and L, we ſhall omit the Examination of it, as Depend- 
ing on the Former, and Proceed to the Thirteenth. 99 5 
F. 23. Tu Thirteenth Corollary is, That ſince the Reaſons of theſe Corollaries 
do not Depend upon the Magnitude of the Body 5, all, which has been ſaid before, 
Obtains, where the Magnitude of the Body & is Determined or Suppoſed to be ſuch, 
that the Syſtem of the Two Bodies T and Y may be Revolved round it; and from 
the Increaſe of the Body S, and conſequently of it's Centripetal Force, from which 
the Errors of the Body P do Ariſe, all thoſe Errors will become (in Equal Diſtances) 
Greater in this Caſe than in the other, where the Body & is Revolved about the 4 
Syſtem of the Two Bodies P and 2. = 
| 1 Y 
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Are in Fact true, that we know of. 
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Chap. V. 


IN Reply to which it mußt be Ether ſaid, that nothing of what foregoes is True, 
2nd therefore, that which is hete Alledged cannot be, fo far as it is a Conſequence 
| „ éð„ E JVC ⁵ł˙ i117: ay pin etnry ar 
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Srbortp, This is only an Aceemmodatidn of the Preſent Scheme to the Revolu- 


tion bf the Fab and Atop about the vun, and for that Reaſon does not concern 


the Argument we are now Conſidering, Namely, the Merits and Truth of the Pre- 


ſent Hypotheſis in General; tho it may be ſaid, that by the Increaſe of the Body 5. 
and it's Centripetal Force, Tomething more than an Inereaſe of the foregoing Errors 
may be Produced, Whilſt the Projettile Forees Continue the fame, namely, the At- 
traction or Detruſion ad Compreſſion of the whole Syſtem of P and 7 to the 
As to what Reſpects the 14), 1 5th, 1 6th, and 15th Corollaries, it will not, after 
What has been ſaid, be neceflary to Enter into a Difquiſition of them, ſince they 
chiefly Relate to a Calculation of theſe Errors and Irregularities in the Primary and 
Secondary Planets; but if ſuch Irregularities are not juſtly Accounted for, it will be 
as Certain, that their Quantities and Proportions are norte. 


F. 24. Tu Eighteenth Corollary is an Application of this Doctrine to the Flux 25, £ighconh 
and Nineteenth 


Corollaries Ex- 
plained and 


and Reflux of the Sea, in order to ſolve which, it is ſuppoſed, that ſeveral Fluid 
Bodies are Moved round the Body 7, at Equal Diſtances from it, with the fame 
Laws and Conditions, with Which the Body P is Revolved about the fame Body 7, 


Afterwards from theſe Fluid Bodies becoming Contiguous a -Fluid' Ring is Conceivd Sir I. Newt. 


to be form'd Round and Concentrical to the Body 7; If fo, the ſeveral Parts of the 


Ring, by performing all their Motions according to the Laws of the Body P, will Corol. 18,195 


Approach nearer to the Body 7, and will be moved Swifter in the Conjunction and 
Oppoſition of them and the Body , than in the Quadratures; and the Nodes of this 


Ring, or it's Interſections with the Plane of the Orbit of the Body & or 7, will = 


Quieſcent in the Syzygiæ, but out of the Syzygiz they will be Moved iz An itcedentin, 
or which is the ſame, will have a Regreſſion, and this Regreſſion will be the Swifteſt 


in the Quadratures, and Slower in the other Intermediate Places ; The Inclination of 


the Ring will be alſo Vary'd, and it's Axis will Oſcillate in each of the Revolutions, 
and when the whole Revolution is Performed, it will Return to it's former Situa- 
tion, unleſs ſo far as it is Carry'd Round by the Preceſſion of the Nodes 

AFTER this, it is, in Corollary the Ninetecnth, ſuppoſed, that the Globe of the 
Body 7, which conſiſts of a Matter which is not Fluid, is Enlarged and Extended to 
this Ring, and in a Channel, which is Excavated thro' it's Circuit, contains the Water, 


and is uniformly Revolved with the ſame Periodical Motion about it's Axis; This 
Liquid being Accelerated and Retarded by Turns, as in the foregoing Lemma, will 


be Swifter in the Syzygiz and Slower in the Quadratures than the Superficies of 
the Globe, and conſequently will have a Flux and Reflux in the Channel after the 
ſame Manner as the Sea has; The Water by Revolving about the Quieſcent Center 
of the Globe, if the Attraction & is taken away, will acquire no Motion of a Flux 
and Reflux, and the ſame Reaſoning Obtains in a Globe, which Proceeds uniformly 
n Direftum, and in the meal Time Revolyes about it's own Center, by the 5*Þ Corol. 
of the Laws, as alſo in a Globe, which is uniformly Drawn from it's Rectilineal 
Courſe, by the oth Corel. of the Laws, but let the Body & Approach, and the Water 
Will be immediately Diſturbed by it's Unequal Attraction, for the Attraction of the 


Water which is Nearer. will be Greater, and of that which is Remoter Leſs ; But the 


Force LA will Draw the Water Down in the Quadratures, and will make it Deſcend 
to the Syzygiæ, and the Force KL will Draw it upwards in the Syzygiæ, and will 


ſtop the Deſcent of it, and make it to Aſcend as far as the Quadratures. 


Tears Account of the Flux and Reflux of the Sea ſo evidently Depends on the 
Laws of Motion in the Revolution of a Secondary Planet about a Primary, that 
there will be no Occaſion very Particularly to conſider it, after a Confutation of 
thoſe Laws. F TEE ITED VVV e | 

WI ſhall only Firsr ſay, That if all thoſe ſuppoſed Laws of Revolution were 
True, it is not very Conceiveable, how they are Applicable to the Ocean, unleſs it 
made ſuch a Ring in it's Channel about the Earth, and was Inclin'd in the ſame 
Manner to the Plane BTE, as the Orbit ef the Moor is, neither of which Things 
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are heaped and thrown 
upon thoſe Which are 


move Slower from 4 - 


£ 


twixt C and H from 77 1 


Concerning the Theory: for the: Solution Book II. 


Sir IT, Newt. SE cox, If this were ſo; ſince Water in this Philoſophy. is; ſuppoſed to be of the 


ſame Homogeneous Matter with any other Solid Matter, and only Differs in it's 
Quantity, which is Proportional to it's Weight, and not in it's Real Nature and Con- 
ſtitution, ſeeing; in it's Revolution about the Center 7; one Kind of Matter, as Water, 
is Diſturb'd, there is no Reaſon Given, nor can be, why another ſhould not, as Earth, 
or even the whole Surface of the Globe it's ſelf, if it had the ſame Inclination with 
this Imaginary Ring of Water, unleſs that it in Fact is not. 
Ip, Let this be Granted; yet the Action of S would not obtain the Effects 
Propoſed, for it could only Diſturb every Parcel of the Fluid Ring, as it Paſſed, ac- 
cording to the Laws Obſerved in the Revolution of P; the Conſequence of which 
would be, that in the Paſſage of any Part of the Fluid Ring from the Quadratures 


to the Syzygiæ, there would be a Quicker Motion, which would again Flag and 


Languiſh in it's Paſſage from the Syzygiæ to the Quadratures, in Caſe each Fluid 
Part preſerved it's Situation, and what Acceleration any Part acquired in it's Paſſage 


from C to 4, or Retardation from 4 to D, would be ſtill Increas d by the Suc- 


r 


'mov'd Slower, as be- 
twixt 4 and D, All 
the Conſequence will 
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to P, than before be- N 


in either Gaſes, that the 

Parts of the Fluid Ring 
will proceed Swifter be- 
twixt K and | A, and 

% . am ah oe 8 
D without any Imaginable Reflux, which we can at preſent Apprehend, that is, that 
the Waves, by the Accelerating and Retarding Action of the Moon, will ſtill ſuc- 
ceed- one another in a Swifter or a Slower Motion, without any Reflux or Re- 
ßJVFCVVCCCGVV 1nd £0707 a er ode 75 

Fobg rn, And as to the Waves of the Fluid Ring being Raiſed or Elevated in 


the Quadratures, and Depreſsd in the Syzygiz, it will be ſtill Leſs to the purpole of 


Accounting for a Flux and Reflux of them, in this way of Raiſing and Depreſling 
them, tho' poſlibly Another, which we have already Explained , may be the only 
one to ſolve this Difficulty ; However, ſince the Preſent Elevation and Depreſſion 
of the Waters is Aſcribed to the Celerity or Slowneſs of their Motion in the Syzy- 


giz and Quadratures, and ſince that can have no ſuch Effect, namely, to Elevate or 


Depreſs them, as has been Proved in the Preceding Article, and before in the Ex- 
amination of that Corollary, which Reſpects the Enlargement of the Orbit of P in 
the one Caſe and the Depreſſion of it in the other, ſuch an Explication can be 
of no Force or Significance. | | 


Firn, Since the Water is Swifter in the Syzygiz and Slower in the Quadratures, 


it ſhould be more Depreſſed in the Syzygiz, and more Prominent and Convex in 5 


the Quadratures, whereas the Contrary is here Affirmed, That it is more Elevated 
in the Syzygiæ, and more Depreſſed in the Quadratures; Tis true, the Forces L 4 
in the Quadratures, and K L in the Syzygiz are called in to Remedy this Defect? 
But is it not ſomcthing Strange, that the Two Acceſſory Forces, L 24 and K L, ſhow 
be able to Effect more than the Main and Principal Force A by which this 


whole Machine is Acted? And it is Evident, that MN, according to this Philoſophy, 
„ | : | by 
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Chap. v. of the Errors of the Plants, 


would Accelerate the Waters in the Syzygiz, and Retard them in the Quadratures, 


and by Conſequence, Depreſs them in the one Caſe and Raiſe them in the other, 


in Contradiction to Fact and Experience. | 
S1xTH, Tis true LM in the Quadratures Drives the Waters towards the Center 

by Acting from P to T, and KL in the Syzygiz Draws them from it, and both 

Aſſiſt to the Elevation of the Waters in the Syzygiæ, and the Depreſſion of them 


in the Quadratures, and if we ſuppoſe farther MN not to Accelerate the Waters in 


the Syzygiæ, but to Draw and Attract them from the Center, which Effect it is ſaid 
likewiſe to have, MN would alſo Contribute to the Production of the ſame Phæ- 
nomenon; but here lies an Objection againſt this Account, that tho N, K T, may 


233 


be eaſily Imagined to be Attractive of the Waters in the Conjunction 4, and conſe- 


quently to Raiſe them, yet how the ſame Forces ſhould be Repulſive of them in 


the Oppoſition B, is not. nor can be Explained, as we haye before ſhewn in the 


Examination of that Corollary. 15 | 1 
SEVENTH, The Fluid Ring it ſelf, as was before Intimated, is an Imaginary Buſineſs, 


and cannot be Juſtified from any Thing which we find in Nature; for how is the 


Ocean like ſuch a Fluid Ring, which Spreads it ſelf like one Vaſt Pond, Broken 


and Interrupted with Various Continents of Land, and has no more the Reſemblance 
of a Fluid Circulating in one continued Courſe: about the Center of the Earth, than 


of any Thing elſe to which it is the moſt unlike : We ſhall not therefore conſider this 
Account of the Flux and Reflux of the Sea any farther, tho' there are ſeveral other 
Difficulties, which lie againſt it, nor yet the Doctrine of the Planets, as it is Com- 


pared with what is Obſerved in their Revolutions, albeit we might there likewiſe 
ſhew, that there are as many Adjuſtments of Calculation and Suppoſitions made to 
Effect, that the Appearances of Nature ſhould anſwer theſe Hypotheſes in Reaſon- 
ing, as we haye ſhewn that there are Adjuſtments of Reaſoning, and Suppoſitions 
made to Anſwer theſe Appearances, and particularly in the Theory of the Moon, 
ſo much Celebrated in the . preſent Philoſophy. But our Deſign being only to In- 
quire into the Principles of Philoſophy, we ſhall not at preſent trouble our ſelves to 


Examine, how they agree with what is propoſed to be ſolv'd by them, ſince, if the 


Principles are Falſe,” it is Impoſſible the Solutions ſhould) be True; Thus in the 
Magnet, if the Sriate Particles of Des Cartes are a Romance and a Ludicrous Fiction, 


as all will acknowledge them to be, who know any Thing in theſe Studies, tho 


they ſhould be pretty well Adapted to the Solution of | ſeveral Phænomenons in 


in Nature. 
FS. 25. FRoM an 


that Body, no one of Senſe would yet take them to be any thing Real or Exiſting 


8 0 7 I. 3s 


Examination into the Principles, by which the Irregularities of Concluſion of | 


the Planets are Explained, we might Proceed to the Doctrine of Comets, as to tt” 


the Orbits of which it is not fully Determined, whether they are more truly Re- 


Dr. Gregory's 
Aſtronom. 


preſented by a Parabola, an Hyperbola, or an Ellipſis, and all that is Proved, or En- TO” 


 deayour'd'to be Proved, is, that a Comet is Moved in ſome Conick Section or ano- 


ther, in one of whoſe Umbilicus's is the Sun; The Parabola is rather choſen, but 


without any certain Proofs of it's being the Trajectory of the Comet. In Truth 
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333 Hoſe Propoſitions, which Rita t to the "Oey Forces, h which 
mo 1212 rhe Nanete are Retained in their Orbits. 5 


'E WY) in ME Two wegs enten Erhmned fied ſeveral Propo- 

in the Ph foal WY fitions Relating to the Phyſical Aſtronomy, but in the Ninth and Tenth 

Aſtronomy Ex. Core llaries of the Former Chapter, where the Apſides and the Excentricity of the 

plained and Orbits were Conſidered, we were Obliged to take ſome Things for Granted, which 

Examined: ere not there Proved, and which we Nomiſed to ſubmit to a farther Inquiry, Which 
When we have done, there will be ſcarcely any hier. Remain, which will Re- 


quIre our Labour or Trouble in theſc Matters. 


The Remains g. 1. 


The Firſt i 2. Tux Firſt Propoſition, w which we fhall take 5 of is, "2 ifs a 1 is 


Propoſition Projected according to the Direction of any Right Line, W at EO fame Tine is 


SOIC Newt. Urged by a Centripetal Force Tending to 


Princip. chen Center &, ſo that, by a Motion Com- 

Dr. Cry 's 8 Ap, to which in any Point P, let PR 

Plena. be a Tangent, and from the Point B, Aich is 

Lib. * the next to , let BD be Drawn Perpendicular Th 
to the Right Line S, and R Parallel to it, 
and let there be the like Conſtruction made | 
at any other Point of the Curve as v It is 

pt LIT ed in UP n vanes the. 1 | 


petal Force ig "is e chat in 7. 4. 


eat r Force : in 7 is » Rexiprocally;a 


* 6 = ths 8 15 1 . W Tends nw the Cee $a 1 called 5 Let he 

Time in which the leaſt Arc YB is Performed, or in which the Body by it's Vis Inſt 
alone would Deſcribe the leaſt Tangent P R, be called 2, Let the Centripetal Force, 
Acting from the Point p, be called v, and Let the Time, in which p is Performed, 
or in which the Tangent at would: be Deſcribed, be called :; Let alſo the Arc Ig 
be Taken, which the Body Deſcribes: in the ſame! Time, in which it Deſctibes the 
Are pb, and Let g be Ptawn Parallel to S; Theſe Things being ſuppoſed, the 
RNeaſon of the Small Line #K to chat of br is Co pounded of the Reaſon of BX 


to Bp. and Fl the Reaſon of „ to 0 or ut. . ee bo, 14 Lemma 11 of 


Line 97 U is to that of Gat 28 1 l Ce Which eee e G 0 as che Ceneri- 
petal Force in N to that in p, and therefore the Reaſon of the Small Line BR to 

that of hy, is Compounded of the Duplicate Reaſon of the Times, in which P B. 
pb; are Deſcribed, and of the Reaſon” of the Centripetal Force in P to that in 5, 


5 n . . 5 
chat is N Tous F ou. and therefore N pnwne ig Ret x by Prop. 3, Of this Philo 


fophy 2 is to f as te Area 5 BP is to FAY Area 85 5, or as 2 Ye Double of the For- 
mer SP X BD is to the Double of 1 Sp * bd; ; If therefore in the Place of the 


4 2 DES een „ by Di- 
Reaſon >; we ſubſtitute 22 19 75 W 825 be 5 5 


ö 


Chap. VI. the Plinits a are gry in their Orbirs. 


15 5 bag 1 
viding both by. 5 br, v. v:: 27. = 874% 2DY, and therefore the cen. 


BR 


wife Force in P to FS is neee, as the Solid LE . 25.2 n 


as IN Anſwer to which, we muſt obſerve, Firſt, That the Body is ſuppoſed - to 
be Projected in the Tangents PR and pr, or to Proceed by it's Vis Inſita in thoſe 


this Figure, whether it is Conſtant or Mutable, and what Proportion it bears to the 
Centripetal Force, which Tends towards S; It is only ſaid, in General and at Large, 
to be ſuch, as, in Conjunction with that Force, will Deſcribe the Curve A Pp. We 


have given our Objections againſt the Projectile Force, or Vis Inſita, and the Gravi- 


tating Force or Centripetal already, which need not be here d upon the 
Truth of which, yet, all this Ae e ſtands; the enen tions here 1 for 


1 


anf ve Force Carry'd N it's Abs bs. a Perpetual Gyration, this whole Doctrine 
of Projectile and Centripetal Forces will fall to the Ground; and that they are thus 
Revolved, there are ſome Arguments to make us Believe it, and none, which can 
perhaps in Fact Diſprove it, and therefore this Imaginary Deſcription of Curves is 


7 


Falſe or Uncertain, and far from being Mane stenl, Evinced or an W 


Propoſition of Geometry. 


F. 4. AGAIN, In the Second Place, if this Vis Inſita or Brojeiile on is no more 27. 1 
than ſuch, which, with the Centripetal Force here particulary Defined and Expreſſed, other Suppoſt 
tions in this 
Demonſtration 


Matters ſo betwixt the Projectile and Centripetal Force, that the Latter ſhall have zxamined. 


is capable of Deſcribing the Curve 4 Pp, this is only Telling us, that we may adju 


the Proportion which we Aſſign it, tho we. do not Prove, that the Projectile will 
comply with thoſe Conditions, which we are pleaſed to Preſcribe to it; Thus 
22 = =— * =, from which, Equation this Propoſition is Concluded. | 
This is, Finsr, Suppoſing, that PR the Tangent is or would be Deſcribed by the 
Fi Iuſita alone in the fame Time 7; as the Arc PB is by the ProjeQtile and Cen- 
tripetal Force together, that is, Suppoſing g, that the Force P conſiſts of the Forces PR 
and RB, and that the Diagonal Force is Reſolvible into the Lateral ones, a Doctrine, 


which has been before Conſidered and Objected to; Beſides which, the Diagonal 


here is a Curve, which was there ſuppoſed to be a Right Line, and we have 


ſhewn, that tho' a Curve is Infinitely Diminiſhed, it cannot put on that form. 

SEcoND, By Aſſuming the Arc Pg, which the Body is to Deſcribe in the ſame Time, 
as it Deſcribes the Arc 76, and by making the faid Aſſumed Arc Leſs than P, it is 
ſuppoſed, that PB is not the Leaſt Arc, which yet was before ſuppoſed to be the Leaſt 
Arc, and thercfore in Order to bring this Demonſtration to it's Concluſion, Two con- 
trary Suppoſitions are Introduced, that P is the Leaſt Arc, and that it is not the Leaſt 
Arc, which cannot but be a very Convincing Way of Geometrick Reaſoning. 

TRD, By Afluming the Arc PP Leſs os the Arc PB, it is ſuppoſed, that the 
Time, in which the Arc PP or p# is Deſcribed, is Leſs than the Time in which the 
Arc PB is Deſcribed; as Pp is Leſs than PR; for if the Time was Equal or Greater; 


Pp would be Equal to or Greater than P R, which would not ſuit with this Demon- 


{tration 3 if therefore pb is an Arc Equal to PB, and is Deſcribed in a Le Time 

than P is, it is Deſcribed with a Greater Velocity, and conſequently, if Pg is De- 

ſeribed with the ſame Velocity as PB, the Time Pp will be Leſs to make it An- 

TN to the Arc pb, which it Repreſents ; and from hence it is, in part, Infer d- 
= 2 


"that: 75 18 7 = that is, by, in part, ſuppoſing it. For it is not Proved, 


that Tor the Time of PR is Gteater than r or 5 — Time of pr = to the Time of Po; 


Or that the Velocity in p6 is Greater than the 1 in PB, Imagining ſem to be 


the Leaſt 'Arcs and Equal, unleſs by ſuppoſing it 
IF it is faid, that the Point 7 will Move Faſter in a Mathematical Figure, ka it is 
nearer to S, and the Point P Slower, when it is farther from it, and therefore, that 


the Firſt will Deſctibe an Equal Arc in a Leſſer Time than the Laſt, That will not be 
K K Tr ue, 


The Vis Inſita 
or the Proj ſeckile 
Force and the 
Tangents, which Projection or Vis Inſita is wholly Undefined and Undetermined in Gravirating 
Precarious and 
Uncert firs 
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True, becauſe, in Concencright ow the ee of the Ae is Hs he 91 


"I 


ther you Remove them from the Center, and the Leſs the nearer they Approa avis 


it, in the ſame Time. 

Ir it is farther Alledged, that, ſince it has been. already Proyed, that the beer 
PSB, p Sb are Proportional to the Times, therefore the Arc PB at a Greater Diſtance 
from the Center muſt be Deſcribed in a Longer Time, and'p# in a Shorter; 


That neither has been Proved, as we have before ſhewn, nor is it Agreeable with 


Concentrical Circles, nor is it, as yet, made uſe of in this Demonſtration, but is 
| Introduced e When we are Preſcribed to eee HOY "RIG "Inſtead 


Fon rh, As the Times of tha Betten of the Arcs are AdSirraiity Achmed 


ſo are the Forces, with which they are Deſcribed; for if pb is an Arc, which is De- 


ſcribed with a Greater Velocity, and PB is one, which is Deſcribed with a Leſs, tho 
they are both of them Deſcribed in the ſame Time, yet the one will not be a juſt 
Repreſentative of the other, becauſe the Component Forces of the Projectile and 
Centripetal in both will be Entirely Different, and therefore we might as well have 
made Choice of any other; for Pp and pg, of which PP is Compounded, are very 


Different from 5 and Y b, Which is the 7 ons of ? b, as P Þ is Differcnr | 


from po. 

Eben The 74s 22 or Projeatle Pete in P is ſuppoſed Equal 1 to thatin p or not; 
If Equal, pr will be =Pp=PR, and then there will be an End of this Demonſtration, 

\- becauſe then likewiſe 7b will be g= RB, and there will be no Difference in the 

188 "entriper Li Forces, whoſe particular Reaſons and Proportions are- here Endeavoured to 
be Aſcertain d; If the V Inſita or Projectile Force in P is not Equal to that in Pr this 


on Philoſophy would do well to Inform us, how a Vis Inſita can be Intended and Re- 
mitted, or how one Certain and Immutable Force, with which Bodies would be 


Carry'd in Directum, if not otherwiſe Diverted, can be Altered. 


For it is not ſufficient to ſay, that the Centripetal Force being: Different in Diffe- 
rent Parts of the Orbit makes the Projectile Force Different, ſince the Difference of 


the Centripetal' Forces is Expreſſed by Lines Drawn Parallel to the Radius of the 


Curve, and conſequently, the Projectile Forces, if Equal, ought to be Expreſſed in 


every Part of the Curve by Equal Tangents, or elſe ſome Portion of the Centripetal 
Force will Enter into the Compoſition of the Tangent, and BR and r will not 


be the Full and Entire Expreſſions of it; Which if fo, it follows, that Pp is not a 
Juſt Expreſſion of the Fis lnſita or the Projectile Force in P os p, or that any other 
is, ee BR, been the er e Force of cler the Leaſt Arc, whether 7 
or pb, muſt be Equal. 

Ir muſt be farther faids: chat: if thc: Projettile Force, or the Js ls is Bak in 
a Part of the Curve, and Expreſſible by Equal Tangents, it will be ſomething 


Difficult to Account for the Various Velocities and Accelerations in theſe Curves 


from the mere Principle of a Force Acting directly towards the Center, and yet 
there is no other to Account * them, eſpecially, how a Body ſhould: Move faſter. in 
p than in P, when it is Nearer to the Center than when it is farther from it by a 
Principle of Gravity only; when. the Projectile Force. is Acknowledged to be the fame. 
On the Contrary, if it ſhould be again Affirmed, that the Projectile Force is Diffe- 
rent in Different Points of the Curve, it will be neceffary to ſhew the Proportions 
of theſe Projedtile- Forces to cach other, before we can pretend to Determine thoſe 
of the Centripetal, and we ought as well to Inquire, what . ER, 15 and 
1 obtain amongſt chemſelues, as what B R. gp, and ar do 


Stern, After the foregoing Suppoſitions, this 8 Rosse to Tarn us. 


chat the Smalk Line BR is to the Small. Line br. in a Compound Reaſon of BR to 


BR 
B.p, and of 6 to br, that 18, 37 ef 5 —_— ; and therefore. by the Lemma before 


Cited from the Method of Naſcents 119 Evaneſce ents, BR. Bp::PB 2. 224: 7 
ſince E B, Pg are the Leaſt Arcs, and are as the Triangles of the ſame: Height, BS 7, 
6, that is, by the / and 24, Fropoſitions, of, this; Philoſophy, as the Times, 7, ty 
in which, they are Deſcrihdi or by the een the ſame Limes 7; 7, in which 


| Capes V the Plats ure Rebmned h vheiy Orbits. 


ithe/ Atos P B, - ae Deſcribed; Apin, che Small Iine 6% is to the Small Line #7, 
as the! Cauſes, | e as che Centripetal Ne in and 5. Which Produce then, or 


3O 121-3533... B 3 * 
fn 45 1 
as V 0 * and there are. 5 = 1 * * But, 
9 55 As to the Compoſition of Reaſons, BR is to by in a Compound Reaſon of | 


VERS "RL LIEN P 
BR 10 PR, and of PR to br, char is Sr LISTS, . allo of BR to 7p and 


| br. x br. 
vp to 15 char is, Et 20 fo, as alto & BR ro pr and of bo to / by, that is, 


We 1 


peel | 
B R R 3 B R BRx Pp __ Txt BR 
I = F . in the Third Cal, 


SB RXPF „  & 


4 „ b t U br 
than that BR is to br, as Y to v, or as the Centripetal Force in Þ to that in Py 
nor can this Demonſtration, if rightly Confidered, Prove nr more or any far- 


ther. 
24d. SUPPOSING this Compoſition of Reaſons, which is here ; + "that is, that 


FR . BBR p 
7 By wh 9%, it is in the Firſt Place not Evinced, that BR. 21 4. PBg, 


becauſe the Sales Alledged is not'Proy'd ; And in the next Place, becauſe B R. Rp 
PR. Pp upon Account of Similar Triangles, but PR to Pp is as one Projectile 
e to another, or as one Line to another, and not as the Squares of tlioſe Lines. 


34, ALLOWING this, That BR. Bp::PBq.PPBgq, yet that 34. Renee 3 


not Proved, unleſs by ſuppoſing, that PB. P:: PSB. Pg, or which is the ſame, 
that PB is a Right Line, which we deny a Curve to be Reducible to, by any In- 
finite Diminution of it; Morcoyer PSB. PS: : T. t, by Propoſition the' 1j# and 24 
of this Philoſophy, Sick Propoſitions have been Examined and Refuted; And from 
hence it is Concluded, that B R. p:: T , and T is Greater than ? only, becauſe 
it is ſuppoſed originally to be fo, that 1 is, the Arc pb is 8 8 9 to Ve Deſcribed. in 
a Leſs Time than the Arc P B. 
Ach. LASTLY it is ſaid, that Bp br: V. U, but ſince PB is the Leaſt Arc, why B R 
ſhould not be as the Centripetal Force in P is not ſhewn, and conſequently, why 


BR is not to h as V. v, and therefore BR. Pp in a Proportion of Equality, which 
better Agrees with PB, Pg, being the Leaſt Arcs, that is Equal, from whence the 
whole Conſtruction at P will Vaniſh, and we ſhall be only Informed, what it is to 
make a Diſtinction without a Difference; For it ſeems to be Impoſlible, that 
B R * 
57 Monet won 7 pig „ 
FFF 
to the dum of all, that 7 5 is = Fre OW not one Particular of the whole: is Proved. 
SEVENTH, I If A. is = 75 = it muſt be owned, char is e : —==— by Multiply- 
ing the Equation by ?“, and Dividing it by 7*. But when 1 ii is aid, That 7". :: CBP. Sbp 
or as the Double of That, to the Double of This, or :: SPN B D. Sp & bd, here the 
Demonſtration again Fails; Becauſe. the Firſt Proportion Depends upon what is not yet 
Proved, that is, the Firſt Propoſition of this Philoſophy, and the Second upon S x B D, 
and 9% being Double of the Areas SBP and Sbp, which is not True, unleſs P B 
and pb, which arc the Arcs of a Curve, are the fame as Right Lines. And it is ſome- 
thing Strange auen in this New Method of Reaſoning, that there ſhould be 
a Difference made in the Leaſt Arcs PB, P, or in the very Point P, for there thoſe 
Arcs are Naſcent or Evaneſcent, and yet that there ſhould be None made betwixt a 
Right Line and a Curve, or betwixt the Tangent PR and the Are PZ, as to the 
Triangle PBS, and on the other Hand, that there ſhould be a wide Difference made 
betwixt them, when we come to Conſider the Centripetal Forces BR and Þp; This is 
Saying and Unſaying, making a Diſtinction, and then Rejecting it, and then Aſſum- 
K K 2 8 ing 


&c. In the Firſt Caſe, ſince he projectile 3 is as. 2 Tims, h 


— ln all which Caſes it is Evident, that nothing K more is i Proved, 


ZZ — Xx = And thus 55 theſe Demonſtrative ſteps we are Led 
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| the Forces, ly which 


ry rc n a can be no Account given, krecpting that of the Will 


. 25 


> 17 . — the Philoſopher, who was Reſolved to Conclude in his own Way, 


whatever became of the, Premiſes; for from hence we are Carry 'd to the End of 
this Demonſtration in a Succeſſion of Algebraic eee which are Acknow- 
ledged and cannot be Conteſted. g 

"th ine F. 5. Tax next Propoſition, which we ſhall Conſider in this Doarine, is 5 the Law 
the Centripetal Of the Centripetal Force Tending to the Focus of an Ellipſis, in which a Body is 
Force in the ſuppoſed to be Revolved; Let AP M be an Ellipſis, and & the Focus or Umbilicus 
ale Er. of it, to which the Force Tends, by which a Body is Drawn from a Rectilineal 


plained, 


Sir If. Newt. nn which it would Deſcribe by it's 77s 25 ta or Projectile * yo 18 made 


"> 6 Circulate in an El- 
Prop. 11. del Orbit, This Den 5 
= ado gt 5 tripctal Force, and the 
Lib. . Law of it, is here the 
Prop. 39. . 5: Inquiry; Draw the Con⸗ 
micate: Axes: Ta 67,0; 
Which will Croſs cach 
other in the Center G 
and thro any Point P 
in the Curve of the El- 
lipſis Draw the Tangent 
PZ, and the Diameter 
P together with it's 
Conjugate IC K Parallel 
to the ſaid: Tangent, 
and to IC let fall the 
Perpendicular PN; Let 
the Parallelogram PCIH 
be Compleated, and the 
Right Line IH will be 
a Tangent to the Ellip- 
ſis, by Prop. 17. Lib. 
it. of Conick Sections; 1 
Join SP, which will eren I x in 7 5 ' Thro' PA Point B, which is pot to 


be the next and Immediately Contiguous to P, Draw BR Parallel to PS, and BX 


to PZ, which will Meet PS in X and , in o, The Centripetal Force Tending 


e eee 
* which, 


; ro § is by the foregoing Propoſition Reciprocally, as the Solid 


what it is in the . muſt be Computed and Determined from the Nature 


of it. 


IN Order to which, let the Principal Latus Rectum of the Ellipft is, or that, which 
belongs to the Greater Axis 7 4, be called L, the Reaſon of LX BR to BDgq is 
Compounded of the Reaſons of LxBR to LxP0O, and of LxPO to MOXPO, as 
alſo of MOxXPO to BOg, of BOq to BXg, and of BXq to BDgq; that is, 
LxBR,. _L*BRxLx POx MOxPOxX BOqnBX „ 
| 7 1 Burt, 5 = — 


4 — 31 ; « 3 9 
SDS EPO MOx P BOgxBXqxBDq Lyx £0 PO 
—— LEES. A C 
d Becauſe X is Parallel to EC; 8 = 50 For P E is = A Cby a foregoing 
Lemma, which there is no occaſion particularly to Conſider here, and which is at 
LV 0 5 . PO | 
Preſent Granted. 24 75 Eris is = —. 34. . , by Pro: 21. Lib. I. of Conick 
0x PO MO 50% 
* 1 C P po P B O | 
Sectiansi is == =—7 4th. T1 . or the One is Equal to the Other, be- 
e 7 349 1 


cauſe the Points 3 and P Coincide or come together, by which means BO is = to BA. 


„ 
6 5th, SES 7 = becauſe the Triangles BDX, P NE are Equiangular, upon the 
Account ot: the rs D and & being Right ones, and B XD, PEN Alternatc 


ones. 
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Chap. V 197 


ones from the Parallels B 4 2 *. but Te: A 155 J Becauſe PE _ -c4 by, the ares 


ſaid Lemma; "Farther, by Prop. 72. Lib. 4. of Gregory A Sanito Vincentio GC x CA 
=P.CIH= TCxPN, A 5 CA. PN:: Ic, G and therefore C49. 1 104 


CAq 2 IC 104 24 
CCC 
| FroM whence, namely from the ſeveral Steps, thro' which we have Gore, tines 


L*BR, _L*x BRx LX POx MOx POx BOq® BXq. L FE 
18 = : and fince is = 3 
34 . 1 8 N PC 
LVO 


L AO O 3 207 
HMOxPO MO. Bog IC, I 5 
e CP x 1x1C * ACxXLx«PC 
Take. * 2 2 4 ; Allo by Pp 13. Tab. © 
BDq PCx H | CN MO x GCq 


| LxBR, . CC we | 
ACx L= 2G C and therefore — 1 
of Conick Sections, 'q, BDq  PCxMOxGCg = 370 


Bur ſince the point B. in the Preſent Caſe, is Next and Immediately Contiguous 
to the Point 7, O is very little or nothing Diſtant from it, that is, A is 2. 
and therefore LX BR = BD qz: Conſequently, fi nce the Centripetal Force is, as has 
SPX 
SR 
and ſince in the Ellipſis B Dꝗ is Lx BR, the Centripetal Force in the Ellipſis will 


| SPgx LxB a 
be Reciprocally, as — area 


. the Plain art ego gs 15 hui Orbite. 


py - 


.GCq, and conſequently, © 


and —— = — , 1 follows that 


18 = 


been in the Preceding Propoſition Proved, Reciprocally as the Solid , 


=$PqxL, and ſince; L is a Conſtant and Inyari- 


able Quantity, the e ben in the Ellipſt s will be Reciprocally as S Pg, 

that is, Reciprocally as the Square of the Diſtance of the Body Revolved from the 

Focus or Umbilicus, to which the Centripetal Force Tends. 2. E. D). 

F. 6. WoNDERTUL ſure muſt be the Name or Power of 8 which can The ſeveral 

Force the Aſſent without Convincing the Underſtanding, and yet this ſeems to be vo Arg 7 

1 P refent Sale; For, TT. gainſt the 
F That the Centripetal Force T ending to $ is Reciprocally, : as the Solid foregoing De- 


s PSB D ES monſtrations 
ee Auk ** 4 is far from being mewn. We have on the Contrary Evinced, that the 


Reaſoning, by which that Proportion is Concluded, is Sophiſtical, Deſultory, and 
Falſe upon ſeveral Accounts, notwithſtanding which, the whole Strength of the Pre- 
ſent Demonſtration. Entirely Reſts and Depends upon the Truth and Certainty of 
that Proportion. 
SECOND, The next Thing neceſſary to this Necho is to make L* BR= BDg, 

ſo thar SPq may ſtand by it ſelf; and this is done in ſo Looſe and Arbitrary a 
Manner, by Begging ſo many Uncertainties for Real Truths, and Subſtituting in the 
Room of others ſo many Quantities, which are better Fitted for the Purpoſe of Re- 
ducing BDq to L* BR, and which yet is not Effected, that it may be called any 
Thing rather than a Mathematick Calculation of the Law of the Centripetal Force | 
of a Body Revolving Round the Focus of an Ellipſis. 
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L* POx MOx A. 
'LxPOx MOxPOx BOqr BXq 


L*BR. 
Trvs, FIRST, oomomme 
$ 32 


and A it is , becauſe 


EX ES 

59 BD 
L BRxL x PXx MPX PXx BXg | 
1 PXX 5 N 


is =— 7 „ which multiplyed i into 


| Wo 
But then we may as well fay, that —— is 


5 Dq 
LxXBR F 
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EPS Fe 


is certainly to 


B R 


8B FX. PE 
C 


is ſaid to be Equal to 


AC Y | | 
» Becauſe X is s Parallel to EC, = Re Becauſe PEis=4 C by the 
Lemma 
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Lemma Cited. But "a by the. Fourth Auicle of _ Compoſition of Reaſons in 
14, PX ST Ii 1 N #T | 


the Preceding Demonttttion 3 Bo is = 5 oF v — ſhould be Equal io =o or — 
| GET, 0 | TH 8 Fo. de hs Vo”. * fe wrt: Fr 5 1 f 1 C PC 


rather was p to Px clnk6t be 5 and owned why © _ Fouts not 


= | VVV e FE 
| I , - BO > 
be = —; Or on 1 Contrary, if Wa is not in a Reaſon of Equality, then ic in 
2 ; 


"37 4 


1 74 $24 „ * * $ 7 
4 , 


I. Gu) 5 7 
the (aid Fourth Aricle is not, Conn BE 0% DM Oi 1xXKK<;) 1 


rr Er were 3. : „ ot b . N * 


7 | "Byq PE 0 04 G5 1 1 8 
| Tump, = LIM dann upon | Account! of the Sitnilac Triangles BDX, 


PNE, T7 FD vpn IN. but if we may Take BO ad of BY, it will be as 
O BK. BD::PCSPE. PN, from whence. c SA, and therefore again, as 


WET PX 5 1 
before, = —— 


. and AC and PC Two very Different Semiates of the ſame 


Ellipſi 3 or even AC 2 GC the Semiaxis Principal and Conjugate or Tranſverſe will 


be Equal, and the Ellipſis changed into a Circle, for the Point P may be taken, as 


this Demonſtration is General, in any Part of the Elliptical Curve, or elſe it is not 


General, and therefore of no Significance or Importance at all! 
* Fourrn, Conſequently, tho P E is g 4 by the Lemma Cited, P C is not, and 


TC 
yer according to what forcgoes I C may be ke wilt a t0 405 Again 5 Fo is = e 
zecauſe 2 0 0 but if we take Pc in the Room x of PE, will BE be = — to 


" From all u which it is yel 1 Appt that this e 173 theſe Naſcent or 
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little 1 al ti "Rong Lewe of Forces is Reduced to a Propor: 


| x BR . ©. 
wo of Fete and Lge 1 bY 4 


T2 231 20 433 4 | 
YH After the ſoitrat Neuss iich are | Subflituted in thi b 940 of ce Former, 


2 ACx LxCPqzx BOqzICq 304 'T - 
757 1s faid. to be 5 — r th, ei ., and ſince FXq 1s . 1 5 Or 
„ | IL} «bo | 5 
2 A ad 44 55 il . . 2 
50 W. = — BDg . . PExMOxGCq But in the if 
. EE 


Place, if 147 is = =, we have row that 70 may be = == and —— 


LxBR_ rk 5 
BDg "Mox OGy 7 from whence there could be no farther 


Progreſs to a Concluſion of what this Demonſtration pretends to Affirm. In the 


GCq 6 c 


and ee 


bid of «ö vs  ACxLxPC 
24 Place, if 7 nat = , vil 2 b 
b * * * 34 To) * PC MCN 


nt ACXx L he 0 X PC 

— PCx MOxBXquGoq 
In the 34 Place we muſt likewiſe ſay, that ſince, becauſe BOq=BXq and 1Cq = 
to it (elf, they * Remoycd out of the Compoſition of Reaſons, it is not Evident, 
x POx MO x POx BO q* B A4 


POx AMO x 720 * 509 A 


ſhould not, and then LES would 


why Originally © I< 


LxBR 
34 


„Which Wade not Rs much to the Preſent Demonſizagon- 


be, = 
| Six TH, 


which will not again ſuit with the following Concluſion. 


n 3 Pe . 4 5 - F * * 
8 2 3 22 3 Sd K ut ded hair, es POO IS et —— OT 3 * * * fy , 
L 88 8 3 I RF — ALFA * 6 * mW „ — aaa ITO . 
EE ET en ee a Ee ²⁰² ud ⁰¹ ee EE ³·¹wm CR AIC d ⁊ð 3s Sa 12S ba 7. A NIE En EE W-πt-t RE NY *** * : ; 
: : ; 


\ 
\ 


the Plamets ars Retained in their Orbits. 


n At Length after a great Deal of Artifice in Shuffling and Changeing of 


. 2 PC 
Reaſons, it is found, that === is 2 35> but then a new Conceſſion is wanted, 


and therefore it is Affirmed, that 2PCis = 1 0, or, that PO is So; and ſince 
8X=3B0; PX=B3 | is =o, from whence - SES 


q 
whole Demonſtration in the laſt Reſult will in Reality and in Truth amount to 
Nothing. 

xLx BR 


SP 
SEVENTH, Since L BR=BDq | is So, —.— 1 the Ellphs will be = 


SP 7 KoS o, and ſo this. e Ends with RE us, that it has Demon- 

ſtrated Nothing at all. 2. E. D 

FS. 7. Ax notwithſtanding this Appears to be, as I have Repreſented it, ſo fond The Demon 
of late have Philoſophers been of the Cogency and Strength of this Reaſoning, allen, a» Ex- 
that they have Extended it to all Actions of Light, Heat, Cold, Smells, cc. which ee 


are Propagated from a. Center, as well as of Attraction or Gravitation, to which it 2 from 


the ſame Cen- 


263 


is So, and conſequently, this 


is here only, Confined, but not being willing to make uſe of a Projectile and a Cen: , e 


tripetal Force upon which. this Demonſtration Depends, becauſe they knew of no Dr. Haltey's 
ſuch Forces in Light, Heat, Cold, or Smells, they have Contrived another e OPER AE 
ler us into this Secret, which is, by ſhew-ing that the Rays 4G, AF, A E, in a 0. Kit, 
Sphere, are moro Cloſe and Compact nearer the Center, and more Diffuſed and ltr. ad Ver. 
Diſperſed in a farther Removal from it; in that Proportion, which the SphericalSur- * Cn 4 
face GE has to that of DB; and ſince, by Archimedes de Sphera & Cylindro, it is Aſtronom. 
. that Spherical: Surfhces: are to each other, as the Circles Deſcrib's by the 5 
fame Radius's, and ſince thoſe Circles 
— 5 are in a Duplicate Reaſon of tlie ſaid 
, FF Radius s, it follows, that the Com- 
- ff. paction, Denſity, or Spiſſitude of the 
(/I Tos in D is to the Denſity or Spiſſi- 
| e e bo tude of them in GE, as the Square of 
G _ AGor AE to the Square of AD'or AB, 
TY 7 5 and ſince the Intenſion or Force of 
LOS - GT — \ any Attion is in Proportion to the 
— ————] XCompation or Spiſſitude of the Rays, 
ſuch Force or Intenſion will be Reci- 
| Py; as the Squares of the Diſtances. 
Bur Emor, How far this Demons 
55 fication" is Applicable to Gravity, we 
have already Conſidered in the Firſt 
Volume of our Principles of Natural 
7s — Philoſopliy, and as there, ſo here likewiſe 
F we cannot but Affirm, that it is an 
| D | | Pn: Abſtracted Reaſoning, and ſo far True, 
as it is Aehitvede} ON that Spherical: Surfaces are in a Duplicate Reaſon of their 
Semidiameters. If yet we are willing to Extend it any farther, what we ſay is Pre- 
carious and without a Foundation in Reaſon or in Fact. 
Fox SEcoND, It is not Evinc d, that the Spiſſitude of the Rays in DB and GE is 
Reciprocally, as the Spaces Poſſeſſed by them, and that therefore in P they are 
more Compact and Denſer, and in & E more Dilated and Diffaſed, becauſe if ſo, it 
would not only Arrive to Rays of Action, but to thoſe of Space; and the Space P 
would be Thicker and Denſer than GE, which is not Ackhowledged, tho' it may 
Perhaps: be True: 
3 the Spiſſi tude of the Rays i is Reciprovat: to the Spaces, which they Poſſeſs 
upon the Suppoſition, that there is the ſame Number of Rays in DB and G E, as 
likewiſe in a Similar Are of the Smalleſt Circle Drawn round A, and conſequently, 
ſuppoſi ing D B to be Entirely full of Rays, the ſame Rays can Poſſeſs no more Space 
in GE than in DB, if therefore a Space is taken out from EG Equal to DB, all 


the Reſt muſt be Vacuity, to nich theſe Rays do not Reach; from whence le ill 
- oulow 
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follow, _ if GE Repreſents the Earth's Orbit, and the Spherical Surface produecd 
by it, and DB ſuch a Surface, the neareſt we can Imagine to the Sun in 4, as the 
Spherical Surface of the one is ſeveral Millions of Times Greater than' the oth,” 10 
there will be only in the Spherical Surface of the Earth's Orbit a Space Illuminated Equal 
to the next Spherical Surface to the Sun, and all the ſeveral Millions and Millions of 
Space beſides will have no Rays at all to Pervade them: And the. ſame may be ſaid 
of other Actions, that if this Reaſoning were True, they would. not be Diſperſed 
thro' all Space, which they are ſuppoſed to be, but at a Conſiderable Diſtance from 
their Center they would be Perceived at Certain Intervals, and by e ee as 
at E, F, and G, without any Uniformity of their Diffuſion. þ 
FARTHER, Not only the Number of Rays is ſuppoſed to be the me in GE 
and DB to make the Spiſſitude of them Reciprocal to the Spaces, which they Poſ⸗ 
ſeſs, but the Force and Action of them is ſuppoſed to be as the Sprflirude of the 
Rays, that is, the Action of the Ray at & is Equal to the Action of it at P, and 
it is not Diminiſhed by it's Diſtance, for if it were, the Diminution of it's Force 
need not be Conferred upon the Rarity or Dilatation of the Rays, ſince every 
Ray would be Diminiſhed in it's Force ſeparately, and by it ſelf, the farther it was 
Carry d from the Center of it's Action; Beſides, if every Ray was Diminiſhed in 
it's Force, the farther it Receded from the Center of it's Action, the Diminution 
of Force would not. be as the Spiſſitude of the Rays was Diminiſhed, which this 
Demonſtration Affirms, but in a Compound Reaſon of the Diminution of the Force 
of the Rays, and of the Diminution of the Spiſſitude of them; On the Contrary, 


if cvery Single Ray, conſidered by it ſelf, is the ſame in it's Force at a Greater or 


Leſs Diſtance from the Center of its Action, which I ſay is here ſuppoſed, That 
of all Things ſhould have been Proved, becauſe it is a Paradox, and will want very 
Fine and Subtile Arguments to ſupport it. 
Wx have alſo ſaid, that there is no Foundation in Fact or rice for this 
Aderrion; That Forces are Diminiſh'd in Proportion to the Squares of their Diſtances 
from the Center of their Action; For tho' we Evidently perceive, that Forces are 
Diminiſhed the farther they are from the Center of their Action, yet no Experi- 
ments yet have ſhewn in what Proportion they are Diminiſhed, or that all Forces 
are ſubject to the ſame Laws; The Contrary of which we have all the Reaſon in 
the World to believe is True; Tis Certain a Man does not grow Cooler, the Nearer 
he comes to the Fire, nor Warmer for putting his Hands into Snow, he does not 


Smell A/ Fatida Stronger, the farther he Removes it from his Noſtrils, nor will 


he Hear a Conſort of Muſick better for being at too great a Diſtance to Diſtinguiſh 
the Variety of Notes, which Compoſe it; but if we fay, that all theſe ſeveral Actions 
are Diminiſhed in the ſame Proportion of the Square of their Diſtance from the 


Center of them, and that they are all ſubject to the ſame Laws of their Acting, we 


ſhall Affirm a very great Falſhood,, and only op Fa in Archimedes to Vouch it, who 
never ſaid any ſuch; Thing -& 

ALL, which can be ſaid upon this Occaſion, comes into a ſhort Compaſls, that every 
Aftion is the Strongelſt;at' the Center of it, that it is afterwards Weaker by Receding 
from thence, and by being Diffuſed into a Larger Space, each part of which it Re- 
pleniſhes and Fills, that this is not done by Rectilincal Rays, but by a Diffuſion of 


the Force, that this Diminution of Action upon both theſe Accounts is Various ac- 


cording to the Nature, Temper, and Genius of the Agent and Patient, which Nature 
and Temper of the Agent and Patient is to be Determined from the Dane of the 
Expanſive and Contractive Force, which belongs to them. | 


7 50 3 8 


going mo of the Ellipſis being Changed into a. Circle by the Focus's Approaching infinitely. 


tion need u 


20 be Conſe. near to cach other, or into a Right Line by their Approaching infinitely near to 
1 3 the Vertices, as alſo into a Parabola, if one of the Focuss Remains Fix d, and the 
Nees other Remoyes to an Infinite Diſtance from it, or into an Hyperbola, ſuppoſ ing the. 


Aſtronom. 
Prop. 39. one is Fixt, and the other is Carry'd to more than an Infinite Diſtance from it, ſo 


care 1 ns that now the Vertices 4 and 7 ſhould lie betwixt the Foci & and F with their 
Curves bent Contrary ways; It is Affirmed, that the ſame Law obtains in all-thele; 


Lib. 1. 
Cales, which has been before Dee That is, in ws, Doctrine a Right Auge 
a Circle, 


264 Concerning the- Turces, iy aich "Books ID 


F. 8. Bur to Return to the Phyſical Aſtronomy, from which we fy has far Diorciledz; | 
' from the fore. As to the Corollaries, -which are Derived: from the Preceding Propoſition, in Reſpect 
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Points, where the Bodies are; Becauſe that Lay, of the Centripetal Force is Deny d, Rue an 
and all the i Concluſions, which are made. from it; Moreover, We Affirxm,. that of the Inverſe 
here likewiſe lie ſome Particular Objections againſt this Pemonſtration upon the Ac; ae in 
count of the Velocities, which are Introduced in it, and of which we have Diſcourſed tr denn ie 


in other Parts of the Preſent Philoſophy. We muſt farther add in Reſpect of the “% Tangente 


of- the Points 


cles, Parabolas, or Hyperbolas being Ellipſes, for if any Different Law obtain'd in Dr.Gregory's 


the Ellipſis, the ſame would likewiſe in the Circle, Parabola, or Hyperbola, con- "oY 
| | 1 Fro. ft. 


made to Revolye in Elliptical Orbits by Forces, which Tend to the Sun, and are r kept in 
their Orbits, 
not Certain. 


As to the Planets, the Former Part of the Propoſition is ſaid to be Proved from Sir II. News, 
Phenomenon the th, Lib. 3. which Informs us, that the Primary Planets Deſcribe Princip. 


Pro o 2. 


Areas Proportional to the Times by Radius's Drawn not to the Earth, but to the Sun, 140 = 
becauſe, in Reſpect of the Earth, they are ſometimes Progreſſive, then Stationary, Dr. Gregory's 
and at other Times Retrograde, whereas, in Reſpect of the Sun, they are always Pro- 5 
greſſive, ſo as in Equal Times to Deſcribe Equal Areas; and from Prop. 2. Lib. 1, F 
which tells us, that every Body, which is Moved in any Curve Line Deſcribd in a 
Plane, and by a Radius Drawn to an Immoveable Point, or a Point, which has an 
Uniform Progreſſion, Performs Areas about that Point Proportional to the Times, 
is Urged and Impelled by a Centripetal Force Tending to ſuch Point. 

ThE Second Part of this Propoſition is Affirmed alſo to be Proved from Phæno- 
nenon the 4, Lib. 3, which Relates, that the Periodical Times of the Primary 
Planets, and of the Earth Round the Sun, are in a Seſquiplicate Reaſon of their Mid- 
dle Diſtances from it, or which is the ſame, that the Squares of the Periodick Times 
are as the Cubes of the Diſtances, and from Prop. 4. Lib. 1, which alledges, Corel. 6, 

. 1 | = that 


cv — 15 the Forces, h hich x Bock Dis 5 f 


that if the Perigdick Times: are in ja Seſguiplicate Reaſon pf che .Radius's,. the; Cen · 
rriperal Forces wil 12 J ocall Wo che Squares of the Rae, 281112901T 4591 
-Howbrn, This Paz. gt the e ee e e be Ariel De 
monſtrated from the Quiclccnce' ol .the Nodes nd the Aphdes,(B Becaule,; the, Leaſt 
Deyiation from the Hupen 1 by Fp. 40. ub. Toy 2 Mould produce. A 
very ſenſible Motion of WE Kanes ein £3 Wet, ian in ſe eyeral AEN 
8 mo $ OCs: +, rear ac cn t520 u 

e I Bir be” Proves bn on ps A i 
edged, that the Planets are Revolied in-Ellpſes and. from being bet Drs e's, tha 
the Law of Bodies, Revglving in Elliples, is, that their Centtipetal Forces ſhould be 
300 Reciprocally, as as the Squares, of the Diſtances. And as to Comets; ghe fame is Affirmed 
of them, 1 they, are ſuppoſed to ike, Ups Wig: by the Weber Di- 

e ſtance | of the, Focus's are Changed into Parabolas. 21 910 
The Arguments F. 12. Finsr, The , 2ythagorich, or Copernican. Syſtem. is here. Suppoles and nat | 
—_— winſ Proved, and the Diſpute betwixt that and the Prolemaick and ,7 Hebo Brabeis is e 
this e N where it Was, and nothing P. ropoſed in the Phenomenon, but. that the l angts Arc 
of the 17 0 Progreſlive, Stationary, and. Retrograde. to us on the Earth, Which Would not appear 
may Pans. , if we Fre in the Sun, Which the Afſcrtors.of all the Syſtems no doubt Equally 
1 725 ang. Which het did not hinder, hut was indeed the Oxcalign| of their Adeveral 
Hypotheſe and as to the Equable Deſcription of the Areas about the Sun, it is no 
more an Argument for the Truth of the bn Theory „ than the Uncqual 


Deſcription! of the Orbits or Curves ſhould be a Argument againſt it, the Equality 
of the Deſcription of Areas being of no Advantage, that I Know of, to att Hypo- 
theſis, unleſs we could ſhow ro why it ON oh be ſo, in Preference 0 an Equal 

8 Deſcription of the Curve. e 8 

NAV. Imagining it tobe Fact, cat: the ten were „Deka TION ths" "Aphetiirh 

to the Perihelium of the Planet in 4 Double or Triple, a Duplicate or a T. riplicate, 

or in any other Arithmetical or Geometrical Propottion of the 41 imes, it Would be 
to the füll as Beautiful to an Hypothieſis, as if they were Deſcrib d in a Proportion 
ny - Equality, tho I am apt to ſulpect. that this Phænomenon of Equal Arcas being 

Deſcribed in Equal Tine is not exactly; True, and that it is only * Fancy or Notion 

_ "Invented to ſerve ſome Explanations in Aſtronomy, which Kepler began, and whom 
ber the Reſt have Followed. ee OF £10) e 
Is true by this Equable Deſeription of the Areas, the Velocity of the Planet in 
* 31 vi the Perihelium, and it's flow Progreſs in the Aphelium is Immediately Inferred, but 
if thoſe and other Phænomenons may be Accounted for upon Different Suppoſitions, 
it is not ſo Evident, why the Equable Deſcription of Arcas about the Sun ſhould 
Determine us to Prefer the Copernicats to any other Hypotheſis ; 3 I do not ſay this, 
that I would be thought rather to Incline to the Prolemaick or Tycho's than Coper- 
nicus s, but only to ſhew, that the Preſent Phyſi ical Aſtronomy leayes 25 Controverſy 
very much, where it found it, and raiſes its own Structure upon the Conceſſion, 
that the Copernica Stem is True, without Confirming it by any OTA De 
monſtrations, unleſs what may Reſult from it's future Reaſonings. 

SECOND, After the Phenomenon, we are Referr'd to Prop. 2. Lib. 1, for a Proof 
of the Firſt Part of this Propoſition, which has been already Conſidered and Ex- 
amined, and has been ſhewn to fall ſhort of, hat is Pretended, a Demonſtration; 
Since it cannot be Proyed, that a Curye is Deſcribed by thoſe Two Forces, a Pro- 

jectile and a Centripetal; To which we ſhall add, that it may as well be Performed 
by an Expanſive Force from the Sun in the et Caſe, as a aner one to it, 
of 8 we {hall afterwards Diſcourſe. 

THIRD, The Second. Part of this Propoſition is as thy. 13 as the Former, 
becauſe the Ph ænomenon, that the Squares of the Periodick Times are as the Cubes 
c of the Diſtances, is altogether Uncertain, for tho the Periodick Times may be well 
enough Agrecd on amongſt Aſtronomers, yet the Diſtances of the ſeveral Planets 
from the Sun are not ſo, and even that of the Earth from it admits of Variations 
from the beſt Obſervers; Becauſe we. are not capable by any Inſtruments Preciſcly 
and Exactly to Determine them : . But the Diſtances of the Planets from the dun we 
have more particulary Examined neo in another Place. 


GRANTING 


Chap. VI. the Planets are Retained in their Orbits. 267 


GRAN TIN all which, we have ſhewn, that Prop. 4. Lib. 1. and cbrol. G, which ſays; 
that if the Periodick Times are in a Seſquiplicate- Reaſon of the Radius, the Cen- 
tripetal Forces will be Reciprocally, as the Squares of the/Raditis's, as well as all the 
other Corollaries belonging to the ſame Propoſition, want that Evidence, which might 
be Expected. from a Demonſtration. of them, and which therefore we need not here 
Repeat. But ſtill in Juſtification of this Reaſoning it is ſaid, that the Quieſcence of 
the Nodes and the Apſides is a full Conviction of the Truth of it, ſince the leaſt | 
Deviation: from a Duplicate Proportion, by Prop. 45. Lib. 1. Corel. 1, would. PLacuee | 
an Evident Motion in them, even in each Single Revolution. | 

| 
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ITIs may ſeem to be a very forcible Argument for the Validity of 3 Preſent 
Doctrine, but if we Conſider, that the Propoſition here Cited is ſtrictly Connected 
with, and Depends upon that, which we have Explained in F. 5. of this Chapter, 
and which Affirms, that the Law, by which a Body Revolves in the Ellipſis, is, that 
it's Centripetal Force is Reciprocally, as the Square of it's Diſtance, we {hall caſily ſee, 1 

that it ſignifies no more, than to ſay, that if an Immoveable Ellipſis is Deſeribed by | 1 
the Duplicate Proportion, a Moveable Ellipſis will not be; but this is no Proof, that 5 | {HR 
an Immoyeable Ellipſis is Deſcribed: by that Duplicate Proportion; a Deviation from _ wan 
2 Duplicate Proportion makes the Elliplis Moveable, upon the Suppoſition, that a n 
Duplicate Proportion belongs to an Immoveable one, but no one will therefore from 1 
ſuch a Deviation ever ſurely Prove, that a Duplicate Proportion belongs to an Im- 

moveable one, and Tet⸗ this is 1 enen And: Solidity of the Ae 4 
went 

LASTLY, As to tue Tow: of thei \Contriperal Barco, by whigh: « an Ellipſis s is ſaid to 

be Deſcribed, and which is thought to be Reciprocally, as the Square of the Diſtance, 
we haye fully Examined that Propoſition in F. 6. of this Chapter. So that all the 
Demonſtration, which we have of this Grand and Magnificent Propoſition in the 
Phyſical Aſtronomy concerning the Revolution of the Primary Planets, Reſts either 
upon Phænomenons, which cannot be fully Acknowledged, or upon | Propoſitions 
which are not Evinced, or on Deductions from them, which are not Rational and 
Juſt, and for which we. may deſervedly em ob: Ant to it, at leaſt till bh 
Objections are Anſwer d and Cleared. id Tt 
F. 13. I ſhall only here add, that it has Ss Pg a Time a ; Myſtery. ry me in ts Mom 
this Philoſophy, what ſhould. be the Occaſion of Introducing ſo New, and ſo Looſe, e ate 
and Latitudinarian a Way of Reaſoning in it, and ſo Apparently Forced and Strained, 44 775 PEG. 
and what ſhould be the Spring and Riſe of the Whole being Caſt into the Preſent 2%, and rhe 
Model; Which upon a farther Conſideration and Inquiry. ſeems Obvious and Plain. OT Wit 
For, This Philoſophy deſigning: Chiefly and Principally to give .an Account in Sir Il. Neur. 
a Mechanical Way of the Revolutions of the Heavenly Bodies, it obſerved, what Pref: Lib.3. | —_ 
were acknowledged to be the General Phznomenons or Appearances of them; Seine. 1 
„Naeh, Sir II. Newt, 
i, THAr the Prin) Plances Deſcrib' d Elliples about the Sun, which was Placed 3 
in one of the Focus's of ſuch Ellipſes. Lib. 3. 

224. Thar the Secondary Planets Delſcrib'd Ellipſes about the Primary ones, which 
were likewiſe Placed in one of the Focus's of ſuch Ellipſes. | ; 

zd. Thar the Secondary Planets about Jupiter and Saturn Performed Areas Pro- phrnom. 1. 2; 
portional to the Times of their Deſcription, and that the Squares of their Periodical Lib. 3. 
Times were as the Cubes of their Diſtances, or which is the ſame, that their Perio- 
dick Times were in a Seſquiplicate Proportion of the ſaid Diſtances. 

Ach. Thar the Primary Planets and the Earth about the Sun Perform'd Arcas Pro- Phenom: 455 

portional to the Times of their Deſcription, and that the Squares of the Periodical Lb. 
Times were as the Cubes of their Middle Diſtances from the Sun, or, which is the 
fame, that their Periodical Times Were in a Seſquiplicate Proportion of the aid 
Middle Diſtances. 

sth. THAT the Moon about the Earth Performs Axcas Proportional to the Times Phenom. 0. 
of their Deſcription: 5 , Lib. 3: 

FIRST, As to theſe 1 Ae tho Propounded by Kepler, and 0 nee 
Aſſented to by moſt Aſtronomers, We ſay, the Uncertainty of Aſtronomical Ob- 
ſervations in General is ſo Great, that methinks it is but a very fallible Foundation 
to Build a whole Syltem of ratet upon; For 1, As we before Mentioned, how- 
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eret known the Petiodical- Times of the en and decke b Planets are, the 
Diſtances of the Firſti from the Sun, and the Laſt from the Primary Plancts are 
Diſputable and Unaffirmed; Beſides, 24, there is not ſuch Evidence for the Areas 
= Prop tional to the Times of their Deſcription in the Revolution of the Pri- 
ry or dary- Planets, as makes it Inconteſtable and beyond Contradiction; 
lor ranking; 34, Does the Proportion of the Periodick Times being in a Seſquiplicate 
one of the Diſtances ſo manifeſtly Appear, that it ſhould be Aſſumed as a Demon- 
ſtrative Truth, for Reaſons before Alledged; And it is ſomething Strange, and looks 
like a Colluſion in the Beginning of this Philoſophy, that when it Confeſſes this to 
be the Proportion in the Secondary Planets, becauſe the Orbits are nearly Circular, 
in the Primary ones it is obliged to take the Middle Diſtances only, becauſe the 
Orbits are more Elliptical, and this Proportion could not Amer a the Diſtances 
of the Planets Revolving in ſuch Orbits. : 

Ap yet theſe are the Grand Truths, upon which the Whole of this Philoſophy 
ſtands, and which ſeem to be no more at the Beſt than Aſſertions of Kepler, to which 
other Aſtronomers have thought fit to Agree, becauſe Two or Three plain Phæno- f 
menons, as they were Imagin d, would better be Explained, than a Thouſand Various 
and Different ones; But ſurely we ſhould not take our Notions of all Nature from 
fallible Obſervations in Aſtronomy, and Obſervations Adjuſted and Reduced by Ar- 
tifice and Contrivance to what are Termed Phænomenons in the Heavens. Nay, 
ſuppoſing theſe Phænomenons in the Heavenly Bodies to be Accurate and True, and 
not Framed and Modelled by the Aſtronomer to his own Purpoſes, is it Juſt and 
Reaſonable to Preſcribe Laws to Nature, and all the Beings in it from them, or 
from what we continually Know and Experience to Dictate to their Actions“ 
However it is Plain, that upon theſe ſuppoſed Truths or Phænomenons the Preſent 
Philoſophy is br ow it" ny be i 94 195 ty 9927 to. be an ve or r Explanation 
of them. 10 11 

Sir I. Newi. SECOND, The next Thi ng dere which was to be Atchlexed was to ſhew, what 

Princip» Forces would be Requiſite to Deſcribe a Figure, whoſe Areas ſhould be Proportional 

ib to the Times of their Deſcription, ànd this Introduced Prop. 1. of this Philoſophy z 

e and the Deſcription of theſe Areas being to be made about an Immoveable Center, 

Def. 3. & 5- from hence Aroſe the Centripetal Force and the Vis Hſita, and conſequently, Defini- 
tions the 34 and 3th were Eſtabliſhed; but the 77s 27a being only Defined to be a 
Power in Matter of Reſiſting, by which every Body, as far as in it was, Perſevered 

3 Newt. in it's State of Reſt or of Motion i Directum or Strait forward, ſuch a Definition 

Princip. could ſignify nothing to the Reality of the T hing, unleſs this Definition was after- 

Lex. 1 5 Wards Advanced into a Law of Nature, which is done Law the Firſt, which ſays, 
that every Body perſiſts in it's State of Reſt, or of Motion in Directum, unleſs it is 

Sir IL. Nevt. forced from that State by an External Impreſſion; To Prove'this Propoſition like- 

Las e 1. Wiſe it was neceſſary to Introduce Corel. I. of the Laws, that a Body Deſcribes with 

it's Joint Forces the Diagonal of a Parallelogram in the ſame Time, in which the 

Sir If, Newt. Sides of it are Deſcribed by the Separate Forces; Nor yet was this ſufficient to Evince 

Hy the Preſent Propoſition, excepting Corollary the 4th Lemma 34 of the Method of 

De. Methodo 1 and aig wel ar dag was Allowed, en Lemma we have waned Con- 

ationum . dercd „ 

Primarum & FROM this one ſuppeled bade den cherlbre of the Planets Deſcribing Arcas 
Proportional to the Times of their Deſcription, which is Kep/er's Aſſertion, is Derived 
this whole Philoſophy 3 and this Firſt Propoſition is Proved by ſo many Aflumed 
Definitions, Laws, and Lemmas, none of which, as we have ſhewn, are Evinced, that 
it would give any Rational Man a Diſtaſte and a Thorow Averſion to it. But, which 
is more, the Definitions, the Laws, and Lemmas of this Philoſophy are Weiser 
made and Contrived from this Propoſition, and then are uſed to Prove it. 

Sir Il. New THE Definitions of Names being thus Eſtabliſhed into Things and Realities, the 

3 4. Laws Allowed, and the Lemmas in a Certain way Demonſtrated, all which were 

Coral 6. _neceſlary to Confirm the Preſent Propoſition, it was eaſy from thence to Proceed to 

& Schol. the 4th Propoſition, and the 675 Corollary of it; but, how that is made to Appear, 
I haye already Declared, and which is nothing more than a Reaſoning Accommo- 
dared to what Sir Chriſtopher Wren, Dr. Hooke, and Dr. Halley had Embraced, which is 


Equally Wrong and Proceeds 3 the dan Unjuſtifiable Abſtrattions ; ; which ſhews 
127 | the 


— Ora 


of Things, as caſts about and Wonders how it may ſuit it ſelf to the Acknow- 


Doctrine, as it was Propo 


the \Phantts art Retained in their Or!bits. 
that it docs not ſo much Proceed upon the Reaſon 


ledgments and Confeſſions: of the Greateſt and moſt” Celebrated” Men in theſe 
Studies. df i e 
' For we have Evidently Eviticed, that this Sixth Coteihty and the Propoi ition, from 
which it is Derived, is Falſe in Reaſon, and therefore cannot be A pplicable to any 
Motions in Nature. The Corollary is, That, if the Periodical Times are in a Seſqui- 
licate Reaſon of the Diſtances, the Centripetal Forces will be Reciprocally, as the 
Naar of thoſe Diſtances, which this Philoſophy finding to Agree with what Hugers Di, Kell 
Had pretended to Demonſtrate in Reſpect of the Centrifugal Forces, and with What Intr. ad Vet: 
Sir Chriſtopher Men, Dr. Hooke, and Dr. Halley had done, all was Certain and Sure, 55 yſt s 11 
as to that Point, and it had nothing more to Ende wut than the Third Thing, Which fh ol & = 
was to ſhow, that this Reaſoning of the Mechanical Philoſophers exactly Correſponded Circulari 
with the Revolutions of the Planets in Ellipſes, by which it would at once oblige 
Aſtronomy, as it was Pro 1 5 by Kepler and his Followers, and the Mechanical 
d by Hugens. © . 
Tus being the main Intention Ba: Deſig gu to Reconkile the Metanicat Philofs- 
phy, with the Aſtronomy and Obſervations bf Kepler, the next Step, which was made, 
was to Prove, ſince Kepler Affirms that the Planets are Revolved in Ellipſes, and the 


Mechanical Philoſophers Affirm, that if the Periodical Times are in a Seſquiplicate 


Reaſon of the Diſtances, the Centripetal Forces are Reciprocally, as the Squares of 
ſuch Diſtances, that Bodies Revo in ENPls: oblerve, that ; Reciprocal Walde 5 
Proportion. 8 

THIRD, And n hence 1 Philoſophy is Gs d to 1 the I Ich, F. 3. Sir J. Newt. 
Lib. 1. that is, to Inquire into the Law of the Centripetal Force, by which a Body Princip, 
Revolves in an Ellipſis round the Focus or Umbilicus of it, which, by Lemmas or 1 Prop Wh” 
Aſſumptions not ſafficiently Proved, and by Compounding of Reaſons at Pleaſure, 
and other Arbitrary Methods, at length Concludes, what was before- hand Deſigned, ' 
that the Centripetal Force is Reciprocally, as the Square of the Diſtance. | | 

AND this is the Occaſion of Prop. oth, 7th, Sch, th, and 10th, being Premiſed to is, + 
whereas this Propoſition was the Firſt in View, and when there were ſeveral Things 
neceſſary to Clear it, thoſe Things were built into Independent Propoſitions of them- 
ſelves, as if they had no Relation to any Things Albeit they were Originally Con- sir 1c, Newt, 
trived and Invented, as the Laws and Definitions before, to ſerve one End and Pur- OP; 
poſe, which in the Preſent Caſe was that of making the Centripetal Force in the, 1 . Py 
Ellipſis Reciprocally, as the Squares of the Diſtances; and with this Intent the 6 Lb 1 
Propoſition in Particular was Apparently Introduced, and which, as well as the 1 1ch, 
we have at Large Conſidered and Examined, and could caſily do the other Inter- 
mediate ones, if it was worth the Time or the Trouble; but it would be an unne- 
ceſſary Expence of both after what we have ſaid; and We ſhall only obſerve, that, in 
General, in this Philoſophy the Firſt Things in it were the Laſt Thought of, and the 
Laſt Firſt, as may be Evidenced in every Part of this Syſtem. _ 

FourTHn, From theſe Thoughts and Notions; and when the Mind was Warmed .. Sh 17. 
with them, it was Natural to Procced to an Inquiry into, the Law of the Centripetal Princip, mn. 
Force Tending to the Umbilicus of an Hyperbola, ſuppoſing a Body Moved in it, Prop. 12. 
or what the Law of the ſaid Centripetal Force Tending to the Umbilicus of a 6 
Parabola would be, ſuppoſing a Body was Moved in that Figure. This brought the to 5. 7. Lib. 1. 
Preſent Philoſophy into a Train of Ideas and Reaſoning concerning the Conick Sections 
for many Propoſitions together to $. 7. Lib. 1. which ſhews the Great and Wonder- 
ful Art and Skill of the Geometer in Manageing of Proportions and Quantities, but 


ſeems to be of little Uſe or Advantage to the Knowledge of Nature. 


Fr, Sect. 5th. is concerning the Rectilineal Aſcent and Deſcent of Bodies, and Sir in Newt | 


ſuppoſing the Centripetal Force is Reciprocally Proportional to the Square of the . 


| Diſtance of the Places from the Center, to Determine the Spaces, which a Body 7 {5a 


Veſeribes in any Given Times by a Perpendicular Deſcent. The sch js Concerning 
the Invention of Orbits, in which Bodies are Revolyed, when Acted by any Centri- 
petal Forces whatſoever, till at Length we come to F. 9. which gives an Account of 


whe Motion of the Apfides, wen we malt now Conſider- 
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1 is anatiqn of the, Riſe, Begingin OY 
Phyſical Nang in which there will, upon a find, Examination... be found, to be 
1058 Artifice and Contrivance than Truth, more Quickneſs and Skill 1 in Geometry 
than ExaCtneſs in ee and more : Poſtulatums and 1 nd 11 5 


1 of hoe Being, are, 1 Ae muſt take _—_ as; 5575 are e unleſs \ we 
„ ben a: hy in the Hypotheſis it ſelf; in which it Agrees with, the Corpuſcular 
5 41 Philoſophy, which by it's, Infinitely {mall Particles. puts it out of our Power of De- 

monſtrating the A blurdity G it by our Senſes; For thus the Phyſical, Aſtronomy Re- 
lates. to Bodics,, which are 10 Infinitely Removed from our Inſpection, that we muſt 
Delpair of Confuting it's Arguments by Pointing to and Shewing the Bodies themſelves; 
But as from Reaſon we haye Evinced the Extreme Folly 5 ſuch Infinitely ſmall 
Particles Exiſting in Nature, as the Conſtituents of Bodies, in like Manncr we may 


by Inquiring into the Rationale of this Aſtronomy, make it Evident, that all this 


Apparatus of Lines and Angles, of the Vis Inſita, and the Centripetal Force, is no- 
. but mere Pagcantry, and has no Subſiſtence. or Being in EF i bo. 


er. Tir next Propoſition therefore which we ſhall Examine is that, ich is to 


ee, ry Mfefm us, how a Body may be alike Moved in any Trajectory Revolving about a 


Body in a , Center of Forces, as another Body in a Trajectory, which is Quieſcent. In the 
2.4.5 Orbit YK, which is Given in it's Poſition, Let a Body P be Revolved from V to- 


uieſcent 


Tale. - wards K, from the Center C Let Cp be always Drawn Equal to CP, and form an 


Sir If. Newt. Wi le YCp Proportional to the Angle . FE es which the Line bs De- 


Princip. 


Prop. 43. 5 Lene will be to YC the Area, 5 
eee oy Which the Line C Deſcribes at the 1 
. & ſame Time,” as the Velocity of the 


Prop. 7 Deſcribing Line Cy to the Velocit7 


the Angle YCp to the Angle V, 
namely, in a Given Reaſon, and there- 
fore Proportional to the Time; Since 


i N 
22.97 
* 


then the Area, which the Line Cp Pro 

Deſcribes in an Immoyeable Plane is CP, 

Proportional to” the Time, it is EV.! WE 

dent, that the Body, by ſome Dete-„ 7 XL 15 
minate Centripetal Force Urging Ko m 3 5 t 


may be Revolved together with the 

Point p in that Curve Line, which 

the ſame Point in the Reaſon Ex- 

plained Deſcribes in an Immoveable 

2 e! Let the Angle Y' Cv be made l to che 8 PCp, and the Line C to 
the Line CY, and the Figure vy to the Figure YCP, and the Body, being always 
in p, will be Moved in the Perimeter of the Revolving Figure Cp, and will De- 
ſcribe an Arc of it vp in the ſame Time, in which another Body P Deſcribes an 
Arc V Similar and Equal to it in the Quieſcent Figure VK: Let therefore the 
Centtiperol Force be Inquired by Corel. 5. Prop. 6, by which a Body may be Re- 
volved in that Curve Line, which the Point Pp Delcrbes in an Immovcablc Plane, 
nd the Problem is Solved. 2. . F. | 


Bur let theſe Philoſophers give me leave to 1 9 That 3 a * De- 
ſeribing an Arca Proportional to the Time is Demonſtrated upon the Suppoſi tion of 
an Immoycable Plane, of a Vis Iuſita or a Projectile Force Proceeding in a Tangent, 
and of a Centripetal one, by Prop. 1, of this Philoſophy 3 and conſequently, if Cp 
in the Moycable Plane pc Deſcribes Areas Proportional to the Times, it will be 
neceſſary to ſhow us, how a Moveable Plane is the ſame as an Immoveable one, 
and where and what is the Projectile Force in this Caſe, which Acts in a Right Line 


or a Tangent, and then we ſhall acknowledge or not, t that there is a Centripetal 
Force 


and. $uruſture.of the ee | 
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Force too of one Kind ar other, by which the Figure Deſcribed: by ip: in-the Move- 
%% / ⁰⁰yy oooh 2 nos ala, ad 
- . SECQND, Suppoſing Cp to he Prawn always Equal to CP, and y to be in the 
Moving Orbit at the ſame Diſtance from , as Y from in the Quieſcent one, that 
bs, that y in the one Caſe Moves exactly as P in the other, excepting that v Cp is 
Revolyed about C, whilſt YC is an Immoveable Plane, by which the Difference of 
he Motions and I will be Conferred upon VC. or which is the ſame, upon v 
Peparting from FC It is not yet Evident, how Vp will be an Angle Proportional 
to V Becauſe, tho cy and C from V and v will Deſeribe Areas Proportional 
to the Times, ſuppoſing c and vdp to be Quieſcent Planes, according to this 


Fhiloſophy, and tho V in its Progreſs to 2 will, according to the ſame Philoſo- 


phy, Deſeribe Areas Proportional to the Times, ſuppoſing the ſaid: Planes to be 
Moveable ones, yet it will not follow, that Cp Deſcribes Areas Proportional to the 
Times, When the Plane Cy is Moveable, ſinee the Body v will not have the ſame 
Effect, either in its Projectile or Gravitating Force, when the Plane vCp is Revolved 
round C as the Body P has, when YC? is Quieſcent, and therefore will not Deſcribe 
Areas Proportional to the Times in the Moveable Plane, if 7 does in the Quieſcent 


one; for we are not to Conſider p Revolving in vp in the ſame Manner, as P in 


V, and make all the Difference of their Revolutions to lie in C being Carry'd in 
an Angular Motion from CY; which, notwithſtanding, is the Senſe of this Propo- 
ſition, and which therefore takes for Granted, what is to be Proved, that p Deſcribes 


Areas ;Pxgportional to the Times in a Moving Plane, becauſe P does in a Quie- 


cent ne. 


9 * 


Tuinb, Suppoſing p did Deſctihe Areas Proportional to the Times, yet ſince it 
does it under Different Circumſtances, than What were before Alledged in Propo- : 


ſition the 1 
Gravitating Force, it would not Enſuc, that p likewiſe was Revolved by ſach Forces, 
ſeeing the Projectile Force it ſelf is here a Circular one, which before was ſuppoſed 
always to Act in a Tangent. Ry 3j i 2 
FRoM whence we may Conclude, that here is a new. Aſſumption made in the 
Preſent Philoſophy, and which is no otherwiſe Proved than by the Neceſſity of it 
to it's Future Explications. J.. es 


F. 15. Tas following Propoſition, which we ſhall likewiſe Examine inte is, that Concerning the 


the Difference of Forces, by which a Body in a Quieſcent Orbit, and another Body 
in the ſame Revolving one, may be Equally Moved, is Inverſely in a Triplicate Rea- 
ſon of the Common Altitude. Let vp, pk the Parts of a Reyolving Orbit be 
Similar and Equal to V, P K, the Parts of a Quieſcent one, and let the Diſtance 
of the Points P, X, be Imagined to be Infinitely ſmall; From the Point 4 Draw the 
Perpendicular r to the Right Line pC, and Produce it to n, ſo that wr may be to 
kr as the Angle YCp to the Angle YCP; and ſince the Altitudes of the Bodies 7g 9 
and , KC and & are always Equal, it is Evident, that the Increments or Decre- 
ments of the Lines PC and pC are always Equal; and therefore, if each of the 
| Motions of the Bodies, when they arc in P and p, are Diſtinguiſhed into Two, by 
Coret. z, of the Laws, the one of which is Determined towards the Center, or ac- 
cording to the Direction of the Lines PC and y C, and the other is Tranſyerſe to the 
Former, and according to Lines Perpendicular to PC and PC, the Motions towards 
the Center will be Equal, and the Tranſverſe Motion of the Body p will be to the 
Tranſverſe Motion of the Body P, as the Angular Motion of the Line 7 C to the 
Angular Motion of the Line PC, that is, as the Angle / Cp to the Angle VC; 
Conſequently in the ſame Time, in which the Body P with both it's Motions Ar- 
rives at the Point &, the Body 2 with an Equal Motion towards the Center will be 


of this Philoſophy, when Figures were made by a Projectile and a 


Difference of 
the Forces, by 
which a Body 
is Moved in 4 
Quieſcent or 
Revolving Tras 
Jedtory. | 
Sir If. Newt. 
Princip. $. 9. 
Prop. 44. 

ib. 1. 
Dr. Gregory's 
Aſtronom, 
§. 2. Prop. 45 
Lib. 4» 


Equally Moved from p towards C, and upon the Determination and Concluſion of 


that Time will be found ſomewhere in the Line r, which Drawn thro' the Point 
4 is Perpendicular to pC, and will by it's Tranſyerſe Motion acquire a Diſtance from 
the Line pC, which will be to the Diſtance, which the other Body 5 acquires from 
PC, as the Tranſycrſe Motion of the Body p to the Tranſverſe Motion of the Body 
, that is, as the Angle CP to the Angle YCP, or as me to kr, and therefore 
the Body p at the End of ſuch Time will be found in ; Theſe Things will be 
to, when the Bodies 2? and F are Moved Equally according to the Lines PC, and PC, 

e | | and 
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272 0 Cynrerning the Forces, 


and n are Urged by Equal Forces according to thoſe Mints 7 ek now 
the Angle y be to the Angle pCk, as the Angle YCp to the Angle Ve, and 
let »C be Equal to 4C; and the Body 5 at the End of the fame Time will be found 
in u, and ſo is Urged by a Greater Force than the Body P, if the Angle mn Cp is 


Dr. Gregory's Greater than the Angle Cp, that is, if the Trajectory or Grbir vpk is Moved in 
Aronom Synſequentia, or if it is Moved in Antecedentia with a Greater Celerity, than the 


I 3 Double of that, with which the Line C is carryd in Conſequentia; and by a Leſs 
* Force, if the Orbit is Moved Slower in Antecedentia; and the Difference of the 
Forces will be, as tf Interval of the Places n, thro which the Body p is Transferred 
by it's Action, in the aforeſaid Time. From the Center C with the Radius Cz or CA, 
Let a Circle be Deſcribed; ſo as to Interſect the Lines mr, mn Produced, in s and 
, and the Rectangle mn mt will be = = f x ms, by the Elements of Eutlid, and 


mn = LE os and fi nce the Triangles v pc are given in their Magnitude, 


kr and mn, and their Diffecetice n l, and their Sum ms are Reciprocally, as the Al- 
titude p C; and therefore the Rectangle ** * m is Reciprocally, as the Square of 
the Altitude PE C; Alſo mt 1s Directly as 2 r mh, that is, as the Altitude C, and con- 


= 2 2 is + Reciprocall, as the Cube « of the | th 


ſequently the N aſcent Line wo = 


tide c. 2. E. 8 5 


The oben. F. 16. Ber inde lin tk Aülbortty of te Propoſer, and the Capital N 
which lie a- Affixt to Show us, or to Perſwade us, that the 1 is rs Proved, We muſt 


 gainkt the beg the Liberty to Inquire, whether it 18 ſo or SON: 


F. De- 
u a . AND FIRST, PK and 5 being ſup- 


poled Infinitely Small, all which has 
been Objected againſt the Method of 
Naſcent and Evaneſcent Reaſons will 
have a Place here. i 
©! SECOND;'Since mr .kr::YCp.YCP, 
upon which Proportion this whole 
Reaſoning Proceeds, that is likewiſe 
taken for Granted, which we have 
Diſproved in the foregoing Propoſi- 
tion, namely, that the Centripetal 
»Force of the Body p in the Revolving 
Trajectory is the ſame, as that of P 
in the Quieſcent one, ſince the Tranſ- 
verſe or Projectile Force will make an 
"Alteration in the one, which is not 
from the Quieſcence of the Orbit In- 
duced upon the other; and therefore, tho' p C and PC, kC and KC are Equal, the 
Increments and Decrements of thoſe Lines will not be lo. 
- Taind, The Diſtinguiſhing the Motion of each Body P and p into Two by Corol. 2 
of the Laws has been Examined, and the Reaſoning Refuted. 
_ FouRrn, Granting which, the Forces, into which the Motion of each Body P and 
is Reſolved, are not Juſtly and Truly Aſcertained, ſince in the Quieſcent Tra- 
jectory, the Forces, with which P Revolves, are Confeſſed to be a Centripetal to C, 
and a Projectile one in a Tangent according to the foregoing Propoſitions in this 
- Philoſophy, whereas here, in order to make them Correſpond with the Compound 
Forces of p, thoſe of P are Affirmd to Conſiſt of a Centripetal to C and a Tranſ- 
verſe, Perpendicular to PC, and which is Meaſured by the Angle VCP, Deſcribed by 
the Angular Motion of the Line PC, which is very Different from the Vis Inſita Act- 
ing in a Tangent, becauſe this Tranſverſe Motion it ſelf, being an Angular one, is 
made up of a Centripetal and a Projectile by this Philoſophy, . therefore cannot 
be ſubſtituted in the Room of a Simple Projettife; Nor is it ſufficient to ſay, tho 
here ſeems to lie the Fallacy, that the Tranſverſe Motion is ſuppoſed to be Perpen- 
:dicular to PC, as the Projectile is, and therefore the one may be Aſſumed for the 


other, this is not ſufficient ; Becauſe” a Fs bf ita, Procceding Equably in a Tangent, 
can 


Chap VI. the Planets ave Ritamnediin their Orbits. 


can never be Reduced to, or Expreſſed! by an Angular Motion, which Conſiſts of 
that, and a Centripetal one; Beſides, ſince tie Areas V are Proportional to the 
Times of their Deſtription, the Angular Motion of CH from YC will be very Un- 
equal, and therefore an Improper Repreſentative of the Vis Iuſita, which goes on 
. an Which ſhews this Philoſophy do's Juſt what it Pleaſes, Allowing what 
has been before Diſputed, the Right Line, which is Perpendicular to PC, does not 
ſo much as Exhibir this Franſverſe or Angular Motion, no more than the Sine of 
any Angle is the Expreſſion of the Angle, that is, the Perpendiculars to PC arc not 
Proportional to the Angles V, or to the Elongations of PC from Vc. In the 
Moving Traje&ory all theſe Things are ſtill more Embarraſſed and Confuſed, for 
in this Cafe the Tranfverſe' Motion is faid to be as the Angular of 20, or as the 
Angle Yep, againſt which not only all, which has been before Alledged, is Valid, 
but more, It is altogether Unaccountable, how a Perpendicular to pC, which would 
Reprefent the Tranſverſe Motion according to this Propoſition, if the Trajectory 
was Quieſcent, ſhould be made nfe of to Explain the Tranſverſe Motion, when the 
TrajeQory is ſuppoſed to be a Revolving one, and how u, which is in the ſame 
Direction with &r ſhould Exhibit or Expreſs the Tranſyverſe Motion of Yu, that is, 
of a Line, which is Parallel to C, and Inclined in an Angle to ; or it is In- 
conceivable, as well as not Proved, that r. kr: ICH. „, or as the Tranſverſe 
Motion of the Body p, to the Tranfverſe Motion of the Body P, fince the Tranſ 
verſe Motion of the Body y cannot be Reſembled to the Angular one of y from 
YC, which Conſiſts of Cp from Cv, and of Cv from C7 at the ſame Time, but 
the Angular Motion vCp' is Compounded of à Centripetal and Projectile Force, 
which therefore cannot be Exprefted by a Projectile, or a Line Perpendicular to 2 C. 
and the Angular Motion Vc is Compounded likewite of a Centripetal and a Pro- 
jectile, which has a Different Direction from the Former, being Parallel to C, and 
therefore cannot alſo be Expreſted by the fame Perpendicular to ↄ C, and conſe- 
quently it is not Evinced, that the Body p will be found in . 
Moreover, if mr. br: : cp, ur maſt be Evidently Greater than 47, and 
therefore the Tranſverſe Force mr will Carry p- out of its Elliptical Orbit from & 
to m, the Centripetal Forces being Equal; if fo, and the Tranſverſe Force is Superior 
to the Centripetal, it cannot be ſhewn, why the ſame Tranſverſe Force ſhould not 
Carry the Body forward in the ſame Right Line, without permitting it to Revolve 
in an Ellipſis, or any other Curve whatſoever; unleſs it can be ſuppoſed, that the 
Centripetal Force has a Greater Power to Recollect it ſelf in towards C, than it 
had in , when it was nearer to it; If yet this was not Effected by the Superiority 
of the Tranſverſe Force, the Ellipſis or Trajectory notwithſtanding would be Spoiled, 
whereas this Propoſition is Contrived to ſhew us, how and with what Forces a Body 
may be Moved in a Revolving Ellipſis or Trajectory. 9 „ 
Firrh, One would think here were Poſtulatums and Aſſumptions ſufficient already 
to give an Inquirer enough of the Preſent Demonſtration, and yet it has not done 
Asking; the Body p is brought one way or other to the Point , but this would 
| ſignify nothing, if there was no Difference in the Centripetal Forces, which have 
| hitherto been Imagined to be the ſame inp and ; in order therefore to make this 
Difference, it is Preſcribed, that the Angle p Cz ſhould be made to pCk, as the Angle 
p to the Angle YCP, and that the Line 2 C ſhould be Equal to C, and fo the Body 
v will be found in , and therefore is Urged with a Greater Centripetal Force than the 
Body P, if the Angle Cp is Greater than the Angle kCp, that is, if the Orbit 
v is Moved in Conſequentia, and the Difference of the Forces will be »#. 
Bor here alſo it is to be obſerved, that YCP, YCp are ſtill the Meaſure and 
Standard of the Tranſverſe Forces, which has been already Objected againſt, Grant- 
ing which, it is now Affirmed, that p Cu. pCH: VCH. VP, and before : M. Er. 
ſince therefore 2 may be as juſtly the Meaſure of CN or p Cm, as mr, mk will 
be Equal to 2 ,, and n and » will Coincide, and we are got no farther than we 
were at our Firſt ſetting out in this Demonſtration. Beſides which, C is made Equal 
to c, that the Body p may be at the fame Diſtance from C in , as in , and 
yet without any Apparent Cauſe, the Centripetal Force in * is made Greater than 
in 5 and no wonder, becauſe the Body p is as Arbitrarily Removed from to u, 
| m | | A9 
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as that a Eee Force is Arbitrarily Introduced; For if the Diſtances from N 
Cin and » are Equal, What ſhould make the Body pGravitate, more in'z. than ink? 
If it is. ſaid, That is N eceſlary ' to bring it from m ( whither.. tlie Tranſyerſe Force 
would have. carry d it) to u, the Neceſſity is Acknowledged, but from whence Pp 
ſhould have a Greer Centripetal Force at m, ſo as to Determine it to 2, is the In- 
quiry, ee when the ane Force vas, kno aur d 7 out of it's Orbit 
to u. Tok E | 
FARTHER, Appel the Body 7 in n, it is a Je out 8 the 25 a Ellipſis or 
1 90 whereas this Propoſition was to give an Account of the Forces neceſſary 
to keep a Body within ſuch. a e a s or TrajeQory, and i is Veiel apply d 
in all the Subſequent Philoſophy. 
„ Having at Length with a great Deal of 1 and N no Small Satis- | 
faction to it (elf, tho With little to any Impartial Conſiderer, Settled the Difference 
of Forces, which is Propoſed to be un, this Demonſtration Procceds by the 
Elements of ny. to e what this Force muſt bez. ay Circle thexetore | IS 


© can + ce, is "a Rs certain. "Thing in be © knots Proceſs of tha Profent: ji 
ſoning. But then, when it goes on again upon it's own Principles and Aſſumptions, 
we are Loſt and Bewilder 2 as e and find e rg which is Clear or Con- 
cluſi ye. . 
-Travs: the Triang ies „cl by: on are Lad to be Givew in their ee but wheres 
fore? Becauſe: the Alen p Ct pu ate as VC to Vp. which has been already 
Conſidered; But ſuppoſing they are 1o, it does not follow, that A and mur arc Re- 
ciprocally, as the Altitude ↄ C ſince in the Triangle Cu, mr has nothing to do, un- 
leſs 27 and ur are the fame, and then n or the Difference of the Forces is No- 
thing; If therefore kriand mr are not Reciprocally, as the Altitude pC, their Diffe- 
tence mn and their Sum n, are not in that Reciprocal Proportion of The Altitude 
þC, nor the Rectangle mkix ms Reciprocally, as the Square of ſuch Altitude. 
To make mz this Imaginary Difference of Equal Forces to! be Reciprocally, as the 
Cube of the Altitude C, it is farther Aſſumed, that mt or nt is in a Direct Pro- 
portion, as the Altitude 2 C, which is Impoſlible, ſince, if _ Cu :: Kr. ur, m will 
be Determined by that Proportion, and which Determination of will be ſo Un- 
certain, that neither * 5 nor mt, nor > mt will be Directly as pC, and conſequently, 


242 = will, not be Reciprocally, 4s the Cube of the Altitude 26 and yet. this was 


- . 


cd 3 
* 


the Propoſi tion to be Demonſtrated.” 
The Corollaries F. 17. AFTER this Point was Confirmed, this Philoſophy had Sao to Play and 
w_ neceſſary te Pivert it ſelf with Quantities and Proportions from Corol. the 1 to the 6th, which 
e Conſtder'd, 
nor the follow- Concludes this Propoſition, and from thence Proceeds to Prop. the 45th, and it's 
ing Froteſi ions TWO Corollaries; None of which there is any Occaſion to Examine, unleſs becauſe it 


his Section. + | MC | 
9 "If Newt. Introduces it's Fluxions here, which we ſhall afterwards Conſider, and thus Ends 


Princip. Section the Ninth. 
Prop. 44. & | | 
Col ® hs 8. AND now we are e able to give a more Particular Account of the Doctrine 


Col = of the Revolution of the Apſides in this Philoſophy, which we before Promiſed, 
5 * and could not ſo well Explain, till we had made an Examination into the foregoing 
Prop. 4. Lib a. Propoſitions; For the Direct Conſequence, which follows from the Preceding De- 
Corol Prop. 5, monſtration, and upon which the Doctrine of the Revolution of the Aplides Depends, 
6, 7. & Coro): jg, That if from a Centripetal Force, which is Reciprocally, as the Square of the 
The Doctrine Altitude, a Force be Subſtracted, which is Directly as the Altitude, a Force Remains, 
5 which in it's Receſs from the Center Decreaſes more, or is Leſs than according to 
Apſudes farther a Duplicate Reaſon of the Altitude Increaſed, or which in it's Acceſs to the Center | 
Explained. Tncreaſes more, or is Greater than according to a Duplicate Reaſon of the Altitude 
Diminiſhed ; in both which Caſes, the Api des will be Progreſſive, or be Carry'd 7 
Conſequentia; On the Contrary, if to a Centripetal Force, which is Reciprocally, as 


5 Square of the Altitude, be added a e which is Directly as the Altitude, a 
Force 
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Force is Compounded, which in it's Receſs from the Center Decreaſes Leſs, or is 
Greater than according to a Duplicate Reaſon of the Altitude Increaſed, or which 
in it's Acceſs to the Center Increafes Leſs, or is Lets than according to the Dupli- 
cate. Reaſon of the Altitude Diminiſhed ; in both which Cafes, the Apſides will be 
Regreſſive or be Revolved in Antecedentia; If now this be Apply d, which is Deduced 
from the Demonſtration Premiſed, and particularly from that, which is Alledged in 
the Middle of it, Concerning the Orbit being Carry'd i» Conſequentia or in Aale 
dentia, as the Centripetal Force is Greater or Leſs than in a Duplicate Proportion, 
If this be Apply'd to what we have before Produced concerning the Apſides in the 
Corollaries to the 66 Propoſition of this Philoſophy, which we haye already Ex- 
amined, the Whole of this Doctrine will be fully Explained ; and as we have ſhewn 
this Demonſtration to be Precarious and Inconcluſive upon ſeveral Accounts, it fol- 
lows, that this Doctrine of the Revolution of the Apſides ſubſiſts in the Fancy and 
Imagination only, and has Nothing to ſupport it, but Lines and Figures, Arbitrary 
Aſſumptions, and Poſtulatums, which cannot be W and therefore is deſervedly 
Rejected by us. 

F. 19. We ſhall now therefore Endeavour to give an Explanation of theſe Phæ- A Eablanaliun 
nomenons of the Primary and Secondary Planets from the Expanſive and Contractive J /-* ro 
Forces, and ſhall take them in the fame Order, as they are Propoſed to us Prop. 66. eee bee 
Lib. 1. of this Philoſophy. Secondary Pla- 
1. In a Syſtem of Three Bodies 7, P, and FS, the Laſt of which has an Ex- ee 
panſive Force, as the Sun, by which it Repells all Bodies from it, and the other conrative 
Two a Contractive, by which they Draw all Bodies towards them, as the Earth and sv New. 
Moon, or a Primary and Secondary Planet, or Two Primary, or Two Secondary ones, Princip, 
for the Caſe is much the ſame, when we Conſider them as Endued with the like Prop: 66. 

ContraQive Forces, Let C.. 
5 a; 1 us therefore take the Pr. Gregory's 
Firſt Inſtance of a Pri- NL 
mary and Secondary Pla- Lib. 4. 
5 net, namely of the Earth 
5 and the Moon, ſince the 
12 _ Reſt may be Reduced to 


355 55 it with Certain Allow- 
K VV r. IL ances, There ſeem to be 
| T „ | Two Reaſons, where- 
| | fore the Secondary Pla- 
net P in it's Orbit round 
e the Primary 7, is Acce- 
. N lerated from C to 4, 
E Retarded from 4 to D, 

1 1 and again Accelerated 
from D to B, and again Retarded from Z to c and conſequently, why the Secon- 
dary Planct P Moves with a Greater Velocity in the Syzygiz A and B, than in the 
Quadratures C and D, other Things being Equal. 

FIRST, Becauſe, the Expanſive | or Repulſive Force of the Sun Spreading and 
Diffuſing it ſelf from S thro' the whole Triangle CST, P, when in C, has all 
that Force to Surmount in it's Deſcent towards A, and therefore Moves with 
a Leſs Velocity in C, where the Expanſive Force of the Sun Ads very near Equally 
upon the Primary Planet in 7, and on the Secondary in C, but when the Secondary 
Planet Arrives at P, it has a Leſs Expanſive or Repulſive Force Acting in the Tri- 
angle PSA to Subdue, by which means it Moves with a Greater Velocity con- 
rinually in it's Deſcent from C to P, and from thence to 4. 

IN it's Aſcent from 4, it has all the Expanſive Force 7 SD, which Acts from &, Tend- 
ing the ſame way with it's own Motion, and therefore is Accelcrated in A, but 
Leſs in F, becauſe the Triangle FS D of the Expanſive or Repulſiye Force is Le, 
from whence it is ſtill Leſs Accelerated in it's Paſſage from F to D. 

LikEwist from D to B it is again Accelerated, yet Leſs in P, becauſe in the Triangle 
TSD the Expanſive Forces from S are nearly Equal in 7 and D, but More in 7” 


becauſe the Expanſive Forces G D, which Tend the ſame way, arc Greater, and the 
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ww | © 4.7 Concerning the Forces, by;-which + Bock II. 


Moſt in B, wel the ae; Forces B SD, Lending the, Game way, are then 
the Greateſt. 
 AcalN in it's s Paſſage from B to C it is Kean by the fs "9g 1 Acting 
Contrary to it, in 3 Leſs, in H More, becauſe HSB is Greater than $B, and in C 
the Moſt, becauſe the Expanſi ive Forces in the Triangle 8 Acting Contrary Ways 
are then the Greateſt; All this is ſaid upon the Suppoſition, that, of it ſelf, P Re- 
volves about 7 Walen by Certain Forces Adjuſted LIT. Nth which are not 
here Conſidered. 
SeconD, Another Reaſon of this 8 and u e in the Syaygiæ and 
uadratures is, That in the Firſt Caſe the Contractive Forces are Diminiſhed, in Re- 
ſpect of cach to the other, and in the Laſt not ſo. To Explain this more Particularly ; 
Thus P Revolves about 7 by that Exceſs of the Contractive Force, which the one 
has above the other, whether of T above P, or of P above 7, for ſince that Exceſs 
of Force, by which they Draw againſt, and in Oppoſition to each other, cannot bring 
them Together, it muſt of Neceſlity be ſpent Sideways, and by that means occaſion 
a Revolution; the Greater ſuch Exceſs therefore is, the Quicker will the Revolution 
be, and the Leſs ſuch Exceſs is, the Slower; For by this very Method it is, that a 
Stone Revolyes in a Sling, the Hand Attracting the String one way, and the Stone 
another, the Exceſs of which Two Forces is conferred upon the Circular Motion 
Produced from the Conteſt between them; This does not obtain in Two Forces 
Drawing againſt cach other, and Gravitating to a Third as the Earth, becauſe ſuch 
Gravitation hinders the Revolution, which, as it is an Argument, that the Earth and 
Moon and the other Planets do not Gravitate to the Sun, ſo it is a Reaſon, why any 
Sublunary Forces cannot be Objected againſt this Doctrine. | 
FRoM whence it comes to pals, that, when the Secondary Planet is in the Qua- 
dratures Cor D, the Expanſive Force from S Acting nearly alike upon both, it Pro- 
ceeds uniformly in it's Orbit, but when it is in the Syzygiæ 4 or B, in the Firſt 
Caſe the Expanſive Force from & Acting more upon 4 than upon 7. and in the 
Laſt upon T than upon B, makes the Difference betwixt the Contractive or Op- 
poſite Forces Greater, by Diminiſhing the Contractive Force of 4, by which it is 
Drawn more forcibly towards 7, or by Diminiſhing the Comirattive Force of 7, by 
which it is Drawn more forcibly towards B, either of which will make P Revolve 
Faſter about 7, becauſe the Exceſs of Force will be ſpent Laterally in the Circum- 
volution of the Secondary. Planet, where the Effect does not obtain in it's Acceſs to 
the Primary, and conſequently, P will be continually Accelerated from C to A, and 
from D to B, and as often Retarded from 4 to D, and from B to C. 
Sir Il. Newt- 24, FROM hence is a Plain Account, Why, other Things being Equal, the Orbit 
8 Body P has a Greater Curvity in the Quadratures than in the Syzygiæ, and 


Corbl. 4 z. therefore is farther Removed from 7 in the Firſt Caſe than in the Laſt. 


Corol. 4, 5. i 
Lib. 1. Firsr, Becauſe the Expanſive Force from &, thro' the whole Curvilineal Triangle of 


„ it CSD AC, is Stronger towards 4 than towards C and D, by which the Orbit of 
Prop. 2. P is Flattened and Depreſſed in PAF, and made more Prominent in the Quadratures ; 
Lib. 4. fo likewiſe in the Curvilincal Triangle CSDBC, CBD is Depreſſed towards 7, be- 
cauſe the Expanſi ive Force from & Acts Stronger in C and D, and the Parts Adjoin- 
ing, than in HBO, which therefore Sinks nearer to 7, or the Secondary Planet P, 
which Deſcribes the Orbit, Approaches to 7, which is the ſame. 
SECOND, Becauſe the Expanſive Force from & Deſtroys ſome of the Contrattive 
Force of P in 4, by which it leſs Counter-AQs to 7, and therefore is Drawn nearer 
to itz as allo when P is in B, the ſame Expanſive Force from & Deſtroys ſome of 
the Contractive Force in 7, by which it leſs Counter-Adts to the Force of P in B, 
and therefore Approaches nearcr to it, which is not done in C and D, where the 
Expanſive Force Acts nearly alike upon both, and conſequently thoſe Points, and 
ſuch, which arc Adjacent to them, arc farther Removed from the Body 7; but how 
theſe Phxnomenons are Accounted tor by a Gravitating Force, which Draws 4 to- 
wards $, and Repells 5 from T is not, as we have Shewn, nor can be Explained ; 
This is ſaid Excluſive of the Excentricity of the Orbit, and the Motion of the 
Apli des, for by that the Body P may Recede farther from 7 in the Syzygiæ than 


in the Quadratures, as is Affirmed in this Philoſophy. 


24, FROM 


Chap. VI. the Planets are Retained in their Orbits. 


Aux or the Summa Apſis Z will be Regreſſive or Move towards G, when the Body 
P is in C, or in it's Quadrature; Becauſe, being there Retarded in it's Motion, if it 
were to Proceed round it's Orbit with the ſame Diminiſhed Celerity, it would be 
neceſſary for B, or the Summa Apſis, to be Carry'd towards &, that it may Arrive 


at the Point of the Orbit, or the Summa Apſis, from whence it ſet out, in the ſame OF! 10, 
10. 4+ 


Periodical Time; On the Contrary, when the Body P is in the Syzygia 4, and is 
Moved with a Greater Velocity, the Aux or the Summa Apſis Z will be Progreſſive 
towards H; Becauſe, the Motion of the Body being now Accelerated, if it were 
Carry d with the ſame Acceleration thro' the Reſt of the Orbit, it would come too 
ſoon to B, and which therefore is Removed towards V, that it may ſtill obſerve the 
ſame Periodical Time in it's Revolution; Alſo for the ſame Reaſon, when the Body 
P is in D, it's other Quadrature, the Summa Apſis is Carry'd n Antecedentia from B 
towards G, and when in the Syzygia B, in Conſequentia; And ſince the Acceleration 
is Greater than the Retardation, the Summa Apfſis, in each Revolution of the Body 
P, is Carry'd in Conſequentis. „„ 

AND from hence it will likewiſe follow, that, when the Apſides are in the Syzygiz, 
they will have a Swifter Progreſſion, and, when in the Quadratures, a Slower ; Becauſe 
the Body P is more Accelerated in the Syzygiz, when the Apſides are in the Syzygiæ, 
than when they are in the Quadratures, ſince the Triangle CST of the Expanſive 
| 1 | 5 ; Force, (by which P is 
E Retarded, when in C, 
| | and is Less fo in P, 

. T. where the Triangle P ST 


P A K NH a Apſides are in the Syzy- 


8 | * Quacratures; as alſo the 
N BB Expanſive Force from 


rence betwixt the Con- 
tractive Forces of A and 
e , and T and B, when 

f 3 the Apſides are in the 
E „„ Syzygiæ, than when they 

8 | | are in the Quadratures, 
becauſe in the Firſt Caſe there will be originally a Greater Difference betwixt the 
Contractive Forces, which Difference the Expanſive from & will Increaſe, and in the 
Laſt there will be a Leſs Difference betwixt them, and which therefore will not be 
ſo much Increaſed by the Action of the ſaid Expanſive, but it has been before 
ſhewn, that the Greater the Difference is betwixt the Contractive Forces, the more 


- giz, than when in the 


makes a Greater Diffe- 
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3d. FRoM the ſame Expanſive and Contractive Forces, it is alſo Evident, that the = If. Newt: 
Tincip. 

Props i | 

Corol. 6, 7, 8. 


66. 


e 


Dr. Gregory's 


Aſtronom. 


11. 


F . is Leſs) is Leſs, when the 


Force will be ſpent Sideways, and the Body P thereby Accelerated in it's Re- 


volution. | 

THERE are therefore in this Solution only Two Difficulties Remaining ; 1/, How 
the Removal of the Apſis backward or forward to make the ſame Periodick Time 
of the Body P in it's Orbit is to be Explained; 24, How it can be Proved, that 
the Acceleration of P is Greater, in the Whole, than it's Retardation, ſo as to Cauſe 
a Progreſſion of the Apſides. e | —_ 

As to the Firſt it may be ſaid, that at the ſame Time, that the Expanſive Force 
from & Retards the Body P in C, or the Quadrature, there is likewiſe a Reflection 
of it from P in C to B, by which the Aux or the Summa Apſis is Protruded from 
B towards G, and by which it becomes Regreſlive. 

N the other Hand, when P is in P, A, and F, the Expanſive is Diverted towards 
G, by which it is Repell'd back towards B and H; when again P is in the Quadra- 
ture D, the Expanſive is Reflected towards the Parts B and H and hinders the Pro- 
greſſion of G or x towards H, or rather makes it Regreſſive; and laſtly, when P is 


in G, B, or H, the Expanſive Force Carrys B forwards by a Reflection of it from 
G to 3, and B to H. | 
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Cunterning the um by which © 


As fo ths Seton, that the Acceleration is Greater than the — in the 


whole Orbit, is marifeſt, becauſe the Retardation of P Proceeds from the Expanſive 


Forte, as before Explained, and in which the Difference of the Contractive Forces 


obtains little or no Effect, but the Accleration of it Ariſes from a Double Cauſe, 


from the Expanſive Force els Obſtructing it's Motion, and from it 8 DIY: the 


Difference of the Contractive Forces betwixt 7 and 7. 

WJUATE VER Objections may be made againſt this colmberg our perhaps wont 
Vaniſh; if we knew more Perfectly the Laws of the Expanſive and Contractive Forces, 
but whatever they are, as I am ſufficiently aware, what they are or can be, yet as 
this Solution Depends upon Principles, which are the fame, as it Connects all 


| theſe Phænomenons together, and makes them to have a Dependance upon each 


Sir If. Newt. 


Corol. 6. 
Prop. 66. 
Lid. I. 


other, {6 it is Preferrable at leaſt to the Prefent Account, which Introduces New, 


and Diſtinct, and Independent Propoſitions to ſolve the Motion of the Apſides, 


and perfectly Different from what ate uſed to W hes the Acceleration and Retar- 
dation of the Body in it Orbit. 

ITnus Firsr, It is ſaid, that the Centripetal Force of the Central Body 7 by 
which the Body P is Retained in it's Orbit, is Increaſed in the Quadratures by the 
Addition of the Force LM, and is Diminiſhed in the Syzygiz by the Ablation of 
the Force K l, and by Reaton of the Greatneſs of the Force X L is more Diminiſhed 


than Increaſed; conſequently, if the Centripetal Force of 7, by which P is Retained 


in it's Orbit, is Leſs ih the Syzygiz than in the Quadratures, ſince before by the 
3 of MN, P in 4 was Drawn towards 5, and in B Repelled from 7, it is 


Manifeſt; that from both theſe Cauſes P muſt Reede from 7 much more in the 
Syzygiæ than in the Quadratures, and yet this Philoſophy at the ſame Time Teaches 


us to Believe, that P is farther Diſtant from 7 in the Quadratures than in the 
Syzygiz, and that the Curvity of the Orbit is Greater in C and in D, than in 4 
and 35. 

SECOND, This Generipctal Forms = the Central Body 7 is ſaid to be by Corel. 2. 
Prop. 4. in a Reaſon Compounded of the Simple Reaſon of the Radius 27 Direct ly, 
and of a Duplicate Reaſon of the Periodical Time Inverſely, and therefore, by tlie 


firſt Article, this Compound Reaſon is Diminiſhed by the Ablation of the Force 
KL, and conſequently the Periodical Time, if the Radius 7P Remains the lame, is 


Increaſed in a Subduplicate Reaſon, in which that Centripetal Force of the Central 
Body 7 is Diminiſhed, and therefore, the Radius being Increaſed or Diminiſhed, the 
Periodical Time is more Increaſed, or leſs Diminiſhed than in a Seſquiplicate Reaſon 


of this Radius, by Corel. 6. Prop. 4. In Anſwer to which, Corol. 2. Prop. 4 has bcen 


Sir II. Newrt. 


Princip, 


” Prop. 66. 


Corol. 7. 


already Examined and Refuted, as likewiſe C. 6. Prop. 4. 
GRANTING which, if the Periodical Time is Increaſed by the Ablation of K Z. 


which therefore muſt be in the Syzygiz, the Velocity is Diminiſhed in the Syzygiz, 
as the Periodical Time is Increaſed, whereas, before, we were Informed, that the Body 
I was Accelerated in the Syzygiz, and Retarded in the Quadratures, by the Action 
of MN; and yet now by the Ablation of KL, it ſcems, it is Retarded in the Syzy- 
giz, and I ſuppoſe by the Addition of L for, the ſame Reaſon Accclerated in the 


Quadratures, tio theſe Forces Act at the ſame Time, and obtain their Effects toge- 


ther, that is, MN Which Accelcrates, and K L which Retards in the Syzygiz, as allo, 


MN which Retards, and L which Accelerates in the Quadraturcs. 


THIRD, It is Affirmed, that in the Quadratures, where MN Vaniſhes, the Force, 
with which the Body P is Urged towards the Body 7, is Compounded of the Force 
L 24, and of the Centripetal Force, with which the Body 7 Attracts the Body ; the 


Dr. Gregory's Force LM, if the Diſtance PT is Increaſed, is likewiſe Increaſed nearly in that Pro- 


Aſtronom. 
Prop. 8. 11. 
Lib. 4. 


portion, and the Latter Force Decreaſes in a Duplicate Reaſon of the ſame Diſtance, 
and therefore the Sum of theſe Forces together Docreaſes in a Leſs than a Duplicate 
Reaſon of the faid Diſtance PT, and conſequently, by Corel. 1. Prop. 45. it Caules, 
that the Aux or the Summa Api s is Regreſſive, or Moves in Antecedentia. 

ON the Contrary, In the Syzygiz, the Force, by which the Body P is Urged to- 
Wards the Body 7, is the Difference betwixt the Force, with which the Body T At- 
tracts P, and the Force KIL, and becauſe the Force K L is Increaſed almoſt in Pro- 
portion to the Diſtance PT, That Difference Decreaſes in a Greater than a Duplicate 


Reaſon of the ſaid Diſtance; and therefore, by Corel. 1, Prop. 45. it Cauſes, that the 
1 N Aux 


el 
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Aux or the Summa Apſis is Progreſſive, or Moves in Conſequtntia, and ſince KL is 
Twice as big in the Syzygiz, as L in the Quadratures, the Exceſs in the whole 
Revolution _ fall on the Side of K ay which will Oy the 2 in _ 
uentis. | 

. IN Reply to Fu Fre th we avs ws; has Ate Lk ien, ah it's 1 wy Cotobe 
lary is not Proved, that there is no Account given of the Revolution of the Ellipſis, 
and conſequently of the Apſides, that this Departure from the Duplicate Proportion 
being the Reaſon of the Progreſs or Regreſs of them is a Chimera, and that we 
may as well take any Thing elſe to ſolve ſuch Progreſſion or Regreſſion, as the afore- 
ſaid Deviation from the Duplicate Proportion. Beſides which, Granting the moſt, 
tho there ſhould be a Receſs: from the Duplicate Proportion, ſuppoſing the Apſides 
or the Ellipſis were Moved, it is not ſhown, that ſuch a Receſs from the Duplicate 
Proportion is a Cauſe: of their Motion, which is Preſumed and Unaccounted for. 

Ap Laſtly, The Revolving of Ellipſes or Orbits at once is a Mathematical Scheme 
and Projection, but to Imagine there is ſuch a Thing in the Heavens, is bringing us 
back to the Old and Exploded Epicycles, and Allowing that to the Modern Klliples, 
which we would not Grant to the Circles of the Antients.” 

YET all theſe Various and Independent Matters are to be Confeſſed and Acknows Sie IC. Newt: 
ledged, and Twenty more, in order to Prove this Progreſſion and Regreſſion of the Princip. 
Apſides, which at en is not Ober ved, in —_ of the alen in Reſpect of which T1.“ 

| FEE . | they are Eſteemed Quie- Dr. Gregory's 17 
JE % i a call” PS? 4 ni 7 \c at a All;:Calcula- Afronorm- 

8 . - „ TD al e 43. 

tions made concerning Lib. 
them, are upon the Sup- 
poſition of their being 
; e Notwithſtanding 
„Which, this Doctrine is 
laid ſo — as to 


i live, ; chat even 5 
Apſides are Progreſſive 
and Regreſſive likewiſe, 
for what is here De- 
. 7 ew tad 17 monſtrated ſeems to Re- 
E. e 3511511214 Hate: not on to the. 
| | condary Planets, but the 
Primary. 
es „ blind this Buſineſs of the Apſides ſtill ice, we have a Great ado made 
about the Seſquiplicate and Duplicate Proportions of the Diſtance PT, whercas we 
have before Obſerved, that whatever Solutions we may give of the Heavenly Bodies, 
as to their General Appearances, it is nothing Leſs than a Piece of Oftentation and 
Vanity to pretend to Aſcertain the Preciſe Diſtances of the Planets from the Sun, or 
from cach other, by any Inſtruments Aſtronomers can make uſe of; And this I am 
the more Confirmed in, when I have known good Mathematicians, in the Meaſuring 
the Height of a Turret only, of no more than Fifty Yards, to be Miſtaken in theit 
Calculations, and to Differ from each other Two or Three Yards, as ſome of this 
College, where I now Write, may well Remember. 
4th. FRoM the fame Expanſive and Contractive Forces we may Explain the In- Sir I. News, 
creaſe and Decreaſe of the Excentticity of the Orbit BCAD, for if the Body P is Princip. 
ſuppoſed to Deſcend from the Upper to it's Lower Apſis, namely, from B to 4, 8 5 
where the Apſides are in the Syzygiæ, it is manifeſt, that the Expanſive Force from Lib. 1. 
S will Cauſe P to Deſcribe an Orbit Interior to the Elliptick 5 CA, towards the 3 6 
Parts CA, fo as to make 4 Approach nearer to 7, by which the Excentricity Will Prop. 12, 13. 
be Increaſed. Lib. 4. 
FRS r, Becauſe the Expanſive Force, Adding mos y in it's Deſcent from-B to E; 
and from thence to 4, Repells it in every Step towards B, and COMOROS Ae 
from 2, and CP A towards it. 
SECOND, Becauſe the Expanſive Force from & Acting more ſtrongly. upon 4 than 


upon B, the Contractiye Force of 4 is thereby Diminiſhed, and conſequently does 
5 | | 7 IN00 
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not Attract 7 fo forcibly towards it; from whence: the Coftractive Force df T his 
a Greater Influence to Draw P in bog ec it ſelf Me P 11 4 ” that 2 comes 
nearer to T1: - WE: a ETD INC 9310 Ei no # 
Ir therefore P was to Aſcend ape 4 to D and B -with the as Coridieidiny * 
it Deſcended from 3 t6' C and 4, it Would Deſeribe AD juſt the ſame Kind of 
Orbit, and Equally Excentrical with BC; But as the Expanſtve Force from 5 Acts 
now the ſame Way wirft the Motion of the Body P in it's Aſcent from A to D and F, 
it Impells the Body P nearer to 2, in it's Paſſage from l fo D than in its Paſſage from 
C to A, and Repells it farther from 7 in it's Paſſage from D to B, than in that* from 
B to cꝭ upon which Account the Excentricity is again Inereaſed; and there is one Park 

| of the Orbit Deſcribed Interior to 4 D, and another Exterior to DB 
Fon whence it follows, that the Excentricity of the Body P, Revolving 11 11 
Excehtricat Orbit, is twice Changed in every Revolution, and Ant it is the Greateſt, 
when P is in the Syzygiæ, and the Leaſt, when in the Quadratures, and that in it's 
Paſſage from the Quadratures to the Syzygiæ, it is continually Increaſed, and in its 
Paſſage from the Syzygiæ to the Quadratures, it is continually Diminiſhed. | 
SUPPOSING now the Line of the Apſides to be placed in the Line of the't Qu# 
_  dratures CD, ſo that the Aux or Summa Apſis thould be in C, and the Ima Apſis 
in D, it is Plain for the ſame Reaſons, as before, that the Greateſt Excentficity Will 
de in 4 and B, and the Leaſt in C and D, that is the Greateſt will be in the Syzygiæ, 
and the Leaſt in the Quadratures; but the Excentricity of the Orbit will be Greater, 
when the Line of the Apſides is in the Syzygiz, than when it is in the Quadratures, 
| Becauſe, in the Former Caſe, the Body P Deſcends from B to A in a Curve, Ap- 
roaching nearer to a Right Line, and therefore more Directly againſt the Expanſive 
| Force, which Acts contrary to it, and more ſtrongly Repells it towards B and 7, and 
in it's Aſcent from A to B, it Paſles thro' a like Curve, and being Carry'd in a more 
Direct Stream of the Expanſ ve, which Concurrs with the Motion of the Body P. 

1 is Repulſed farther ftom 7; than G and B, towards 41. 

Ox the Contrary, in the Latter Caſe,” when the Line of the Aplſdes 3 is in the Qua- 
dratures;' the Body P in it's Motion from B to C, and from thence to 4 is Carry'd 
more Obliquely and Tranſverſely to the Expanſive, and thro' a Greater Curvity of 
the Orbit, by which means it is leſs Repelled by it towards B and 7, and fo in it's 
Motion from A to P, and from thence to B, the Curvity of the Orbit being Greater, 
and it's Paſſage thro” the Expanſive being Tranſverſe, it is leſs Affected oy it, upon 
both which Accounts the Excentricity is Diminiſhed. 


| FRoM whence it is conſequent, that, in ſeveral Revolutions of the Body P com- 
3 with each other, the Excentricity of its Orbit is the Greateſt, when the Apſides 
are in the Syzygiæ, that it is from thence Perpetually Diminiſhed in the Paſſage of 
the Apſi des from the Syzygiz to the Quadratures, where the Excentricity is the Leaſt, 
and in the Yalage of the Apſides from the Quadratures to the Syzygiz, that it is 
again Increaſed. 

Hav given our own. Explanation of the Varying Excentricity of the Orbit 
BCAD, and having before Examined into that of the Preſent Philoſophy, it will be 
ſeen by a Compariſon, which Account is the more Probable. 


Sir Il. Newt, © 5th. W# ſhall therefore Procecd to the Errors in Latitude, which likewiſe are Ex- 
Princip. plicable from theſe Expanſive arid Contractive Forces; Let EST be an Immoveable 


DE add? 


e 12. Plane, and BCA Raiſed above, as BD A is Depreſſed beneath it, and conſequently in 


Lib. 1. this Poſition, the Line of the Nodes B 4; in which the Plane FCADZ Interſects the 
Dr. Gregory's Immòveable one EST; is in the Spaygis, when the Body P therefore is in B or in 


Aſtronom. 


Prop. 14+ 15, A, the Expanſive Force from & Acting according to the Direction £4 or SZ can 
6. Lib. 4. make ho Alteration in the Inclination of the Orbit BCA to ES, but when the Line 
of the Nodes is in the Quadratures CD, and the Body P is in 4 Elevated above the 
Immoveable Plane, it is manifeſt, that P. will be Depreſſed towards the ſaid Plane by the 
Action of the Expanſive Force, for the fame Reaſon, that P is Accelerated to 4 in 
it's Deſcent from the Quadrature to the Syzygia ; becanſe there is a Leſs Expanſive 
Force betwixt P in 4, and the Immoveable Plane, than-there is above it, and when 
P is in B Depreſſed below the Immoveable Plane, it is by the ſame Exceſs of the 


| bor wade Force beyond P made to Approach to the faid Plane, for all the ang > 
Ve 
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ſive Foree beyond the Immoveable Plane in either Caſes is to be neglected, as Att- 
ing another Way, and not Contrary to, or againſt the Inclined one CAD or CBD: 
Fon hence it therefore follows, that the Inclination of the Orbit of P to'the 
Immoveable Plane is the Greateſt; when the Nodes are in the Syzygiz, and the Leaſt 
when in the Quadratures, all other Things being Equal, and that the ſaid Inclination 
is Diminiſhed in the Paſſage of P from the Quadratures to the Syzygiz, and is again 
Increaſed in it's Paflage from the Syzygiz to the Quadratures, and conſequently, when 
P is in the Syzygiæ, the Inclination of the Planes is the Leaſt, which Returns to 
it's former Magnitude, when P Arrives at the next Node; Alſo in the Paſſage of 
the Nodes from the Syzygiæ to the Quadratures, the Inclination of the Planes is 
Diminiſhed and is the Leaſt, other Things being Equal, where the Nodes are in the 
Quadratures, then it Increaſes by the ſame Degrees 20 which it before Decreaſed, and 
upon the Return of the Nodes to the Syeygie, the nclination of the Planes obtains 
3 it's firſt Magnitude. 
\ I THE next Thing to be Accu for is the Regreſſion of the Nodes Phicy In. 
| tirely Depends upon the ws peta which is Given of the Inclination of the Orbir's 
being Increaſed and Diminifhed by Turns, and therefore, what the Action of NM 
Is ſuppoſed to do in the Former Cate, and which is Apply'd to the Latter, the Ex- 
N ve Force from 8 "wp afford us a ſufficient Soffition of; namely, why the 
„ Cota gots 3 35 Planes are Differently In- 
2 „ ) x" "ST - 10. 06 Bev 
e Eh: 3365 Ns tom.” Coy the Quadrarures, and 
nf ns ia wh conſequently, why thc 
e,, Placed in 
3 1976 . Quadratures are Re- 
VVV greſſive, and when 
CV Syzygiz Quicfcent, 
. .. . I and in the Interme iate 
/%% .. ᷣͤ 
of the Conditions of the 
Syzygiæ and the Qua- 
dratures, are more ſlow- 
„ ly Regreſſive, and there- 
E. . fore, Why the Nodes, be- 
ing either Retrograde or 
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Stationary, will be Carry'd in Antecedentia. 


F. 20. Havins thus Endeavoured to Explain hs Errors and Irregularities DEE, oa 
Body P in it's Orbit by the Expanſiye Forces of the Sun and the Contractive of Reaſons, why 
the Planets, and ſhewn what Objections lie againſt the Received Expoſition of theſe _— ek 

Matters, we ſhall only farther in General add, that it ſeems more Agrecable to Na- 4 hoy ng 
ture, Philoſophy, and a juſt Reaſoning, to ſuppoſe, that the Orbit of P is Affected by tradive Forces 
ſome Force, which is Univerſal, and which is Spread and Diffuſed round it, by which - e por 
thoſe Changes and Alterations are Produced in it, than to Imagine they are Derived tration or 
from the Action of Two Simple Lines A and K L, which at the Beſt owe their „/e, 
Origin to a Chimerical Reſolution of Forces, which we have before Conſidered and 
Examined. 

Ir it be Alledged, that it is Attributing too Great an Effect to the Expanſive Ee 
of the Sun, to make it Capable of Repelling a whole Planet, when we do not find 


the Rays of it ſufficient to Remove the Smalleſt Pebble. 


Wr Anſwer, FirsT, That the very ſame Argument may be 1 ni a 
Planet's: being Attracted by the Sun, 1785 to make it Change it's Situation, ſince, if 
it could Attract a whole Planet, it might, one ſhould think, caſily Attract any Small 
Part or Portion of it, which lies Looſe and Unconnected with it, and therefore 
_ it from it's Surface, which we do not yet Experience in the Planet we 
nhabit. 

SECOND, The Reaſon, why her the Attractive of the Expanſive Force of the 
Sun cannot Draw or Repell any looſe Body upon the Surface of the Planet in Di- 
ſtintion from the Whole, is Plain, becauſe by the ſame Force, with which any Body 
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is 8 or Repelled, every other Body of the ſame Magnitude may be Drawn or 
Repelled, and conſequently the whole Planet, Which Conſiſts of ſeveral Bodies of 
the ſame Magnitude or Nearly, ſuppoſe that Magnitude, what in Reaſon we will. 
Tump, But yet we find very ſenſible Effects of the Sun's Expanſive Force, in it's 
Diſſolution of Bodies, which are Inflammable, and even of Mettals by a Burning 
Concave, and in it's Diſſipation of Waters and Vapours; On the Contrary, that 
the Sun has an Attractive Power, or that any Parcels of Matter on our Earth 
Gravitate towards it, we have not the leaſt Intimation from any Thing we Ob- 
_ ſerve. it 
___ Fourrn, And as to 5 wy Conttactive 1 we find the Ban is e with 
ſuch a Force, by which it's Parts are Conſtipated, and Condensd together, and Ce- 
mented with each other, and by which all Groſs Bodies Deſcend and Gravitate to it, 
in order to ſuch Cement and Union, in like Manner, as the Expanſive Force Difli- 
pates or Repells Bodies, which come within it's Sphere of Activity; That therefore 
other Bodies, as the Moon and Planets, which alſo are Opake and Denſe, ſhould be 
Endued with the ſame Contractive Force is not Improbable, or without a Foundation 
in Experience and Reaſon, by which their Parts Tend to each other, and by which 
all External Bodies, that are Groſs and Denſe, are Drawn and Incited to a Conjunction 
with Them; If therefore ſeveral Bodies, as the Earth, Moon, and Planets Draw Dif- 
ferent Ways by ſuch Contractive Forces, and the Sun Repells Them, the Effect will 
not be their Concurrence, or Coalition, but their keeping at certain ſtated Diſtances 
Agrecable to the Forces, which Cauſe their Divorce and Separation. 
O the Contrary, If, according to the Preſent Philoſophy, theſe Bodies Attract and 
Actually Tend to each other, What ſhould Hinder their Coition or Congrels ? And 
how can a Paſſive and Unactive Matter Attract? Or from whence Ariſe it's Gravitation? 
Which are all of Them Difficulties and Problems, which this Philoſophy Wants to 
have Solved, after it has been, by the Defectiveneſs or Arbitrarineſs of it's Principles, 
the ſole Cauſe and Occaſion of Them; and which Problems we have Juſt now 
ſhewn may be Explained by the 8 of the * and Contractive Forces. 


„Gee th RY by which; See. Book II 


— —— — — = >. : 
_— *; n — — do OO 
— ct EA DE OTIET r 


= het 0 _ 
— — 


2 5 n 
TEX na ͤ———K—————— 
= — 


g 
g 
( 
- 
1 ; 
* : ? tf 
1 
1 144 
= p 
= I 
8 i 
1 ! 
* 
2 44 
714 
1 
= 
„ 
| 
— 4 
: 3 
j 
(i 
4 
ik 
uf 
N in 
70 
v4 L 
450 
vs * 
_ 
48 
V4 
. 
hh 
4 
i. 
4 : 
=_ 
4 3 
«0 14 1 
wy 
—_ 
Co: 
1 
F 1 
oi 15 „ 
8 
N. 
. 
ws 
. 
J 
4 
= . 
1 3 
* 
oy + 
bs >" 
. 
EY 
1 
1 1 
54% 
33k; 
1 
j 
(Yi 
7 ; 
5 
2 
Bj bk 
bY c 
N. 
. 
"i 
10 
162 
tt 
BY 
1 
3 
* 
1 
* k 4 
4z 7 9 
nh 
46 
9 
1 
o o 
"yl 7 
r * 
il 
ky 
. 
0 
4 
< . 
] 
Wii 
, 


2 n 
F 


1 


Wr 


= 


OBE — — 


— CN CLOS 
= \ 


3 


EE 


Dh ( 
2ECCCkCT0 ͤũ᷑¾ 7 Hr Tn OT roar ̃᷑ ĩͤᷣ . ð . . ̃ — . . ̃ ᷣ . Ü Ä , a Sn 
1 — 2 
— — 
22 — —-— 


22 — 


e TORS 


2 — 
LES es FEES -— 
us D 
2 


4 


ACTIVE 


2 


72 


THE 


CIPLES 


OTH 


„„ 


OE THY 


\ 


2 
. 


EXPANSIVE and CON TR 


FORCES 


r MA — 3 . n * 2 eee ee * 8 — — 2 —— 2 ON 8 n - — r P nn patron nano re 04 ere WI > . ap Reeling Wn, wg _ 7 — — . —— 
' 83 7 bs DEB - 2 . a * pp ATR EIT EIT — 2 PIs r 3 7 — 2 1 * PP ere EE  Qeonms 
A , g p . 


—__ —— — . — - k - — 
= — —_ 5 — 


1 2 G 5 cs 8 6 3 e x * ͤ—ũ——̃ ͤ äͤẽ— ͤ— i” — - — See GS . — — 
— » na a - . 


* 


i 
8 


PROPERTIES oF MATT E R, 


, 


PRINCIPLES os CHYMISTRY, ANATOMY, 
{DROSTATICKS. 


* 


5 bad 
=/ in. # 
8 © 
2 2 
55 
. L. 2 
N 5 8 T 5 
p 2 Q : 
O mo O 3 
| 2 . 8 
— ma H = 
O — | 
| Z < . a, 
* H — | 
FO < — 
3 
— c 
| 2 


; 1 
$M, 


n. 


— — 


285 


| 


2 


| 
. 
| , 


——— 


— — — — — 


— 


Ap 
— — . : Y 7 FF 
— 2 * * 4 
— þ — * *. 
Y CE 1 
@ e Pi We 
17 2 
2 Q L IJ 
% — TY 
WF, " / N N 
5 \ * 
N 
* 


— ̃ — 
_ "I 
E 
* 
— 


ry 
. 


n 
PRINCIPLES of the PHILOSOPHY 


. 


ExPANSIVE and CoNTRACTIVE FORCES. 


BOOK III 
Concerning the Chief PROPERTIES of MATTE R, 3 
Concerning the PRINCIPLES of CHYMISTRY, ANATOMY, 
PNEUMATICKS, and HYDROSTATICKS. 


CHAP k 
Concerning the Chief Properties of Material Beings. 


, ESIGNING in this Chapter to Treat of the ſeveral Properties we The properties 
find in Material Beings, I ſhall obſerye in the Firſt Place, that as they of Material 
are Diverſify'd amongſt one another into Taſts, Smells, Colours, 37... 4. 
1 5 Sounds, Gravity, Extenſion, &c. ſo there are Various and Numberleſs well n Gravity 
Degrees in the ſame kind of Property; In the Four Firſt this is Acknowledged, but . 
it is not ſo fully Apprehended to obtain in Gravity and Extenſion. Smells, Corn 
Thus in Taſts we eaſily Allow of Acid, Sweet, Bitter, Cc. and that Each of theſe ad Sound,. 
have a Thoufand Varieties in them; in Smells, of Fragrant and Feetid, with ſeveral 
other Intermediate ones, which are likewiſe cach of them Difſtinguiſh'd into a Mul- 
titude of others, which Differ in their Impreſſions, but are the ſame in Kind and 
Species; Colours Appear under many Particular Forms, and each Form is Divided 
into New Shades and Complexions ; and Sounds Conſiſt of Diverſe Notes, which 
are likewiſe Capable of Innumerable Modulations; And if it were not for the Pre- 
judices we had Received from ſome Syſtems in Philoſophy, we ſhould conclude 
the ſame of Gravity and Extenſion; In Gravity we Experience an Infinite Number 
of Gradations from Gold, which is the Heavieſt Subſtance we know, to Fire, which 
is the Lighteſt, and has a quite Contrary Force to that of Gravitation; And in Ex- 
tenſton the Eye is Filled with a Greater or Leſs Conſtipation of Parts, with which 
the ſame Dimenſional Space appears to be Differently Replete, and the Hand is In- 
formed of Various Degrees, of Roughneſs or Smoothneſs, of Rare and Denſe, of 
Solid and Fluid, to an Infinite Diverſity ; but, which is the Misfortune, we have 
Learned to fpeak of Gravity and Extenſion in an Abſtracted Manner, and from thence 
| | 5 have 
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| Part 1. 


> Concerning the Chief Properties Bock I. 
have Imagined the one, and the other, to be the Same and Invariable, tho our Senſes 
Inform us, and Nature Aſſures us, that each of them Admits of as Great a Variety, 
as the other aforementioned Properties of Material Beings, ſo caſy it is for our 
Senſes, our Reaſon and Judgment, to be Corrupted by our Abſtractions and our 
Fancies. 


Eſiutial and F. 2. ANoTHER Thing we muſt obſetve in Reſpect to the Propertics of Material 
 Accidential Beings is, that they are Generally Diſtinguiſh'd into Eſſential and Accidental ; Solidity | 
 Properiie! and Extenſion are in the Number of the Firſt, and Taſt, Smell, Colour, and Sound 


Matter Diſ» 


| owned and Appertain to the Laſt, becauſe the Firſt are found in all Kinds of Matter, whereas 


Poets, or the other are not; On the Contrary, Matter, when Defined in General, we have for- 


Natur. Philoſ. merly ſhewn to be a Creature of the Mind, as well as it's Two Eſſential Properties, 
Chap. 6, 7, &c. Solidity and Extenſion, and when we come to any Particular Portions of Matter, as 


nin they Exiſt in Nature, thoſe, which are Termed Accidental Properties, will be as 


Eſſential to thoſe Portions of Matter, in which they Inhere, as any other the moſt. 
Eſſential Properties of it; Beſides the Dividing the Properties of Matter in this way is 
making our Senſations the Standard of the Real Qualities of it; Thus if we Exclude 
Smell from being Eſſential to Matter, becauſe we have no Senſations of it in ſeveral 
Portions we are Converſant with, in many of thoſe Portions even Dogs and ſeveral 
other Brutes will Convince us of our Miſtake, and in all, it is not certain, but ſome 
Animals or Inſects may Receive thoſe Senſations from it, which we find Impoſſible 
in our ſelves; What therefore we are to do, is to Conſider the Properties of Matter, 
as they Exiſt in it, without any ſuch Erivolous and Idle Diſtinctions, Formed by our 
Fancies, and Contrived to ſerve our Particular Hypotheſes, and to Try, whether we 
can give the Subſtratum or Eſſence of it, and from thence we ſhall know, what o 
perties are Eſſential to and Immediately Derived from it. 
hat the E F. 3. THE Subſtratum or Eſſence of Matter therefore I Take, and Think I may 
ſence or Sub- Affirm, to be Action or Force, and if I can Produce thoſe Actions and Forces, which 
_ 4 will not only ſolve all the Phænomenons of Matter, which we are Acquainted with 
Proved from by our Senſations from it, but even thoſe, which may poſlibly Arrive to other Animals 
_ e f of a Diſtin&t Nature and Species from us, I hope I ſhall have Given a full Account 
ag not only of the Eſſence of Matter, but of it's Real and Eſſential Properties, for I 
know of no other that belongs to it, the Accidental ones being only, as we before 
ſaid, either Calculated according to our own Senſations in Nature, Abſtracted from 
thoſe of other Animals, or upon our own Hypotheſes in the Corpuſcular Scheme. 
Trar Action or Force in General is the Eflence or Subſtratum of Matter, is Evi- 
dent from this Plain Axiom, that it would be Impoſſible for us to have any Sen- 
ſations from Matter, unleſs by ſome Kind of Action or other Impreſsd _ our 
Minds from it, we ſhall Inſtance in thoſe already Mentioned. 
Ia sx is Produced by an Immediate Application of the Matter to the Organ of 
_ Senſe, either therefore this Senſation muſt be Cauſed by the Action of the Mind 
without any Influence from Matter, and the Mind would perceive Taſt without ſuch 
Application of Matter to the Organ, which is Impoſſible, or elſe by the Figure of 
the Corpuſcles, which Compoſe chis Matter, which has been Confuted in our Prin- 


Princip: of ciples of Natural Philoſophy in the Chapter of Tafts, or elſe it muſt be by the Agi⸗ 


9 Kant tation and Motion of the Parts of this Matter (which we here ſuppole not to be a 


Part 1 Fluid but a Solid and Quieſcent Body) by the Saliva without any Particular Force 


in the Matter, and then all Taſts of Solid and Quieſcent Bodies would be the ſame, 
or laſtly, by ſome Peculiar Action or Force in the Matter it ſelt, which is. what WO Ü 
Ae and Deen 
SMELL is Cauſed either by Effluviums from the Odorous Body, if the 8 
Account Prevails, or by Small and Minute Percuſſions, and Infinitely ſhort Vibra- 
tions, or Momentany Impreſſions of it, on the Ambient Plenum, Air or Æther, which 
we Maintain; if the Laſt, the Caſe is Evident, that there muſt be ſome Force or 
Action in Matter, from whence theſe Gentle Strokes are Promoted thro' the Æthereal 
Princip. of Fluid to our Organs of Senſe, if the Firſt, the Arguments, which we have Alledged 
Natur. Philo againſt ſuch Effluviums in the fare Chapter, and againſt the whole Atomick Syſtem 
gap, 10. are to be Anſwered, and therefore want no Repetition here. 
CoLovr Proceeds from the Reflection of the Rays of Light, which is either He- 


terogeneous and Diſſimilar in it ſelf, and Conſiſts of Various Colours, which are 
| Connate 


Chap. I. f Material Beings. 237 
Connate to it, and Originally in it, which the Preſent Philoſophy Affirms, or it is 
Homogeneous and Alike, and Receives it's New Forms from the Impreſſions and 


Minute Percuſſions of Natural Bodies, which we Propoſe; if the Former, our Chapters Princip. of 


Writ againſt the Modern Explanations of Light and Colours are to be Review'd and 5 
p. 2. 3.4. 


— 


Refuted, if the Latter, it is again manifeſt, there muſt be ſome Power, Force, or &c. Part 2. 
Action in Bodies Peculiar to them, which occaſions thoſe Changes and Alterations in 
the Luminous Subſtance. | | ; 

SOUND is Confeſſed on all Hands, for here the Corpuſcles of Matter and the Ato- 
mical Philoſophy are entirely Excluded, to be the Effect of Vibration, Percuſſion, or 
Elaſticity ; and ſince Sounds are Different, where the External Percuſſion is the ſame; 
the Internal Percuſſions, Vibrations, or Elaſticities of the Sonorous Bodies muſt be 
Different, and therefore owing to Peculiar Forces, Actions, or Minute Vibrations in 
the Bodies themſelves. 5 1 „„ 

5 GRAVITT, If Different in the ſame Quantity and Portion of Matter, which is 
what we Aſlert, muſt Ariſe from a Different Innate Force or Action in it, and 
the like may be ſaid of Solidity and Extenſion, which we ſhall more Particularly 
Conſider. | 
 SoLI1pirty is only Felt by us, but Extenſion is both Felt and Seen, if therefore 
we ſhew, that theſe Senſations could not be had, unleſs from ſome Certain Action 
in Mattcr, we {hall Prove, that thoſe Properties of Matter, which arc Eſteemed to 
be the moſt Eſſential, Derive their being ſo from the Action of it. 

SOLIDITY is to be Conſidered Two ways, either as it is Defined in General to 
be an Excluſion of all other Bodies out of the Space or Dimenſions, which any 
Certain Body Poſſeſſes, or as it is an Actual Senſation ; In the Firſt Senſe, it is only 
an Abſtracted Notion, and a Fancy and Creature of the Mind, thus Water, or Air, or 
ther, is as Solid as Gold, as there is no Difference in the Impenetrability of them ; | 
But docs any one Really Feel or Perceive, that there is no Diſtinction betwixt theſe 

| Subſtances? Or that the one Excludes the other from being in the ſame Place? No 
we Reaſon and Argue our Selves into ſuch an Opinion, that it is a Thing Impoſſi- | 
ble, becauſe Water or Air cannot be Æther, nor Æther Gold, which would be, if 
the one could Poſſeſs the very ſame Dimenſions, which the other does, that is, was 
Exactly of the ſame Nature; but that Water, or Air, or Æther, may not be Com- 
preſsd within the ſame Dimenſional Space, in which Gold Exiſts, can be no more 
Proved even from Reaſon, than that Water, if there were Forces in Nature to 
Compreſs it to a Nineteen Times Narrower Space than it Poſſeſſes, would nor 
be Gold, or that Gold is not the Reſult of ſuch a Compreſſion by Real Forces 
SOT Exiſting in Nature; This Solidity therefore we have nothing to do with at 

reſent. : . | | 

Ix the Second Senſe, Solidity is an Actual Senſation, by which we Perceive, that 
Gold Reſiſts more to a Penetration into it by our Hand or a Finger than Water 
docs, Water than Air, and Air than Æther; but unleſs there was ſome Force or 
Action in Body, there could be no Reſiſtance to our Feeling of it, nor could we 
Feel it at all, and there could be no Difference of Reſiſtance to our Feeling, unleſs 

there were Diſtin& and Peculiar Actions or Forces, which made that Reſiſtance ; This 

Appears to be fo Plain and Evident, that there can be no Grounds to Conteſt it, 
and therefore all that we can ſay of Matter, as to the Solidity of it, from our Sen- 
GONG is only, that it is it ſelf Real Force or Action, and Wholly and Entirely Con- 
iſts in it. . RPE 52 | 

EXTENSION is to be Conſidered Two ways, as Solidity was, either as one Uni- 
form, Invariable Thing, and the ſame in all Bodies, and then it is an Abſtraction 
and Creature of the Mind, or as an Actual Senſation ; The Former will ſerve well 
enough to Diſcourſe of in Logicks, or in Geometrick Demonſtrations, but can ſignify 
nothing to Philoſophy, which Inquires into the Real Properties, which Exiſt in Na- 
ture, and therefore we muſt take the Latter; Which, as it is a True and Explicit 
Senſation, may be Felt and Seen, but how we ſhould Feel Extenſion, any more 
than Solidity, without an Impreſſion upon our Organs of Senſe, or how that Im- 
preſſion ſhould be made without Action or Force, is Impoſſible to ſay or Imagine; 

nor is it Probable, that we could See Extenſion, unleſs the Body, which was Extended, 

Was Endued with ſome Force or Action, for if it was Entirely Paſſive, there is no 

| . | more 
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+ 
more © 'Reaſon} why the Rays of Light ſhould not Flow along it's Surface, than be 
: Reflected: from it, but if there is an Action or Force in i Which TAPER the 
Fd. ee Rays, there is a juſt Argument for it's being ſeen. 
IE Different Conſtipation of Parts, which we obfetye } in the Raten ion of Wood, 
ag Seoiny Mettals, &c. is a Conviction likewiſe, that this Force or Action is Different in 
Bodies; and the Various Colours of them Confirm the ſame Opinion, ſince we have 
ſhewn in our Principles of Natural Philoſophy, and in the Chapters Relating to Colours, 
that the Accounts, which have been Given of them, by Deſcartes or Sir J. Newtor, 
upon the Hypotheſis of à Similar and Paſhve Matter, arc liable to Many and In- 
vincible Objections; And till we find Equal Difficulties Chargeable upon an Active 
Matter, we muſt beg Leave of the nden to Depart from them into thoſe 
Sentiments and Perſwaſions. 
What the F. 4. SINCE therefore all Matter Depends upon, and Conſiſts in ſome Force Or 
| _— we Action, the next Inquiry will be, what that Force or Action is, which we Diſtinguiſh 
. Con- into the Expanſive and Contractive, and which has hitherto: led us thro' all the Mazes 
Hf of various and Labyrinths of Nature; It has been Generally thought, of which Opinion the 
8 pas Preſent Philoſophy Appears to be, that a Double Force or Velocity will Carry a Body 
Contraftive in the ſame Time to a Double Length, and a Triple Force or Velocity to a Triple 
of ha en Dif, one, likewiſe on the Contrary, that a Body Carry'd with the fame Velocity in 
ferently in the Double the Time will Deſcribe a Double Length, and in Triple the Time a Triple 
Fore _—— one; but it ſeems to have no Notion of a Double or a Triple, or any other Multiple 
pray #7 Force or Velocity Exiſting in the ſame Space, and in the ſame Time, which the 
Expanſive and Contractive Forces we Defend, will ee and than which Nothing 
is more Certain and Evident. 
Fox if Iwo Equal Balls of the ſame Matter and Subſtance arc ſtruck with Two 
Different Forces in the fame Inſtant of Time, the Forces Communicated muſt be 
Different in the very Firſt Point of their Velocity or Motion, if not, they are Equal, 
and Different Forces will afterwards Ariſe from an Equality of them, which is Im- 
poſſible ; if therefore they are Different in the Firſt Point of Space, thro' which they 
Paſs, for the ſame Reaſon they will be in a Second, Third, a Hundredth, Two Hundredth, 
a Thouſandth, or a Millionth, gc. Tis true a Body will be Carry'd to a Greater Length 
by a Greater Force, as for Inſtance, to Double the Length by Double the Force, and 
for that Reaſon; that there muſt be Double the Force to carry it to Twice the Length, 
it muſt have Double the Force to carry it the ſame Length, the Double Proportion 
of Effect continuing undiminiſh'd, for other wiſe it would fink and dye at the ſame 
Diſtance from the Beginning of it's Velocity and Motion, at which the other does, 
that is, when both the Balls have Deſcribed the ſame Length they will be Quieſcent; 
whereas, ſince the Ball, which has the Double Force, will be Carry'd as far again, after 
the other has Ceaſt it's Motion, it is plain it came Witt a Donkec Force thro' every 
Point of their Moving together. 
I mean, if it had not an Activity and an Rada: in 15 bine Time, nall in the 
lub Space, Double to that of the Other, it could not Produce an Effect of Motion, 
or of Deſcribing a Space Double to that, which the other does; for nothing is a 
Plainer Axiom than this, than that the Time continuing the fame and the Activity 
too, the Balls, : which are iſtruck, muſt ceaſe their Motion at the ſame Diſtance from 
their 'Firſt Moving, and nothing can carry the one to a Double Diſtance of that of 
the other, ckceptiru we ſuppoſe their Forces Double to each other in every Point ot 
1 in which they Move in Conjunction. 
Tres Notion of Different Velocities in a Point will be ſtill more manifeſt in ace 
OmAU ic awed0 Bodies, which are not Actually moved by them, as in Preſſure; Thus 
With the Force of Screws We may Impart a Different Velocity in a Point, and in the 
ſame Inſtant of. Time, for a Different Velocity in a Point, I call a Different Action 
produced in that Point from a Various Force apply d to the Production of it; And 
the ſame may be {aid of the Preſſure of our Hands, or our Fingers, upon a Body, 
wich is Unmoved, and of the Variety of Impulſes from Percuſſion upon Bodies, 
Which are Solid and Reſiſting; In all which Caſes, there are Different Actions and 
Forces produced in the ſame Point of Space, and in the ſame Inſtant of Time, un- 
lels it can be ſaid or affitmed, that N is no 1 0 r ee e yet the Cauſe 


is" Mohan and Unconteſted. 
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Au Be Inſtat „ 
Found 4 Venter, which — ned to viene Different eee With: which ae Arc ASE wo . 
Aud Retained in their Circles, do acquire a Different Velocity; It is generally" Ac- F 
: knowledged, that a Circular or Periodical Motion is Compounded of 4 Centripetll! 
- inahe Curve, and 4 Oentrifugat in the Tangent or Projcctile, it muſt be alſo Cu... 
E feed, that the Centrifugal is Greater, as the Velocity is Greater, with which the Body 4s Ve EY 8 
Js Revolyed, and conſequently intevery Point öf the ſame Cirele, there may be Dif: e 
Ferent Forces or Velocities produced, which will have the Effect upon the Ether, N 
W ich Surrounds: it, of Different Kinds of Preſſurr e. ee e e e 
Funont hence it is therefore, that we pereeive thoſe Various Schſanch? 5h „ 
5 1657 which we do; All Bodies Solid and Fluid are Compotinded of 4 Centripetal, 3 5 
Gravitating, or Contractive Force, by which they not only Tend to the Center, but 
by which they are United and OCemented togetlier, and this Force of Gtavitation ox „ 
Contraction is in the ſame Point of Space, and the fame Inſtant of Time, Various 
and Changeable in Different Sorts and Portions of Matter; as alſo of 4 Centrifugal, 
Elaſtick, or Expanſive, w Which likewiſe in Different Kinds bf Matter is Changeable 
and Vatious in it's own Nature; Theſe Forces therefore, together With the Infinite 
Mixtures and Combinations of them, are the Real Subſtratüms of all Bodies, and 
upon which all the . 0 them do: oy Nr Depend, but from which tliey 
. Derived: wie „„ 30% 15% Bol I —_ ine [979 - HIT 
F. ; a Where a « Body 18 Solid and Hetry, 1 Duale, tit iy ellow, 48 How 5 oh FAY 
Gold for Inſtance: - JJ 0087 SRISTEO Ob 90. 175 © VEL . 
1 of Solid Body, 
1: Ir's: Solidity, by. lh we eannöt Penetrate into it, is owißg to it's Pafticular Be. as Golds are 
Srl of Contraction/ by which the Parts of it T end to one another, and to tlle ſolved from t 


& Expanſrue an 


Center, as alſo; to (it's Expanſive Force; by which it Repells any Foce, which En- Comrattive 
deavours ito. entet into ithe Place, wlliich it Poſſeſſes . 1H . 
Is Gravity is owing to it's Principle of Contraction towards the Firth; Which he 
ſomerting Diminiſhd by that of it's Expanſion from it; tho i a Small Degret. 
28 IT 85 Dadile,/and and Fuſible Nature is Derived from ies Expanſive; being Affiſted by 
the! Expanſive. Force of Percuſſion, or 118 of FRE by Which - it in ſome Meaſure 
Surmounts it's Force of Contraction. 5 5 85 „%% ! 8 1 
I rx Colour, which is near as Ruddy ak Firs mY Dei ved from it's Expatifi ve Force, 
ch may be probably as Great as that is but Which only Acts with that Force with- 
in its own Dimenſions; and is only capable Uf making it's Impreſſions upon the 
Ather, Which immediately Surrounds it; by Reaſon of it's being held back and de- 
ttained by the much Superior are of the | "Contrattive Force, With Which it is 
Mer — D ᷣ / ˙ „ 1 
Ax from whence: Appears theNecellith: of 4 Plenum; fince, if ate wete ihe | 
Tuck an ther, it would be Impoſſible for us to have any Senſation of this*Force, 
qr indeed of any Colour, or any Viſton i in ee 1 8 "trhleſs bo the Mediation 
and Interpoſttion of it. G ell 02 „ 
F. 6. ON the Contrary, let us eake! Fire of: Ae thi it- Has © * Gala Degree 8 ths the 1 £ 
"Gravitathin or Contraction, is not only Evident from Mr. Boyle's Experiments, Which 19. Free, 
Evince that Fire or Flame is Ponderable, but is likewiſe Manifeſt from this Plain LA 8 
Reaſon, that if it were not ſo, it would be Diſſipated at once, no Fire or Flame ſaid "Forcts, _ 
Would continue together, none would ſubſiſt near this Earth, but if it had an en- 
tirely Centrifugal or Expanſive Force, it would be loſt and ' would Vaniſh in a Mo- 
ment; Beſides Fire or Flame cannot ſubſiſt without ſome kind of Fuel, or other, to 
Jupport . it, Which always has a Contractve Force belonging to Ht and With which 
therefore. it is as conſtantly United. 7 fs 01) 59.44 _ 
Bur as: Gold, has the Greateſt 88 e TE: and peitiaps the Greateſt Eat 525 oY 
1 00 together, by which it obtains the Properties above-mentioned; ſo Fire or Flame 
ſeems to have the 1 9 e 7 ana the Leaſt Contradtiye, of any othet 
Material Being, c T1 1 2 
T0 it's Cunts dier Foice: it is owing, hm i is not Diſſt Patel and Dilperſed, chit. A 
it Exiſts in a Lamp or a Cinder, and Precipitates to the Earth with lt. 
Jo it's Expanſive Force it is owing, that it Dilates and Extends it ſelf to. every. ain 
Part, where there is a Matter, whoſe Contractive Force is not too Great to be vyer- Ne 
Lower and: to be Changed and Transformed ifito an Expat ive. by” KY 10 KO SEV. 47; 2 
. . os oe” BY - $4104 2 
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Fr ais ld) it Strikes the Ache with is Thee ani Fielooity; which Brcites 
ther an Heat, or Aten en in it, to gur Senſations of Feeling, and Imparts to our 


3 


aan the peculiar Brightneſs and Luſtre, Me Receive from it. 

How the ſove- F. 7. As to Fluids, what is Common to them W²äth other Material PE © PEG is 
ee pe, 1 from the aforementioned Contractive and Expanſive Forces, and what is Pe- 
4 'd from the chliar to them, namely, their Fluidity, arifes from an Equal Balance betwixt thoſe 
2 l. , Forces, by Which mea 
| ous Kinds of dency to each other, yet being endued with an Equal Degree of Force of Retiring 

Fluids Deter. Fom each cher, er. accordingly lepargte upon the leaſt Xaternal re eee to 


more Eajc Refi iſt. to a Separation 5 their Parts, by 55 nech! is © Torte er 
more Prevalent than the Expanſive,-or by how much more they are Inclined or 
Diſpoſed to. ſuch a Separation without an Eternal Force, 5 o much is che Ex- 
panſive more Prevalent than the ContraQtive. 
AN Inſtance of the Firſt Sort of Fluids feems to be That of Clear = Tini 


Water, which by it's Expanſive Force is capable of Reducing ſeveral Kinds of Matter, 
as Salts, and Earths, and Minerals, to is own Expanſive Force, in like manner, as 
Fire does Combuſtible Sybſtances to it's Expanſive ; from whence poſſibly pro- 


ceed Perennial Fountains, with their Various Mineral Taſts, which ſeem to be Pro- 


duced by the Expantive Force of Water Acting upon theſe Waterable Subſtances, if 
We may ſo call them, and Converting them into it ſelf, juſt as Flame Acts with a 


Greater Degree of the Expanſive Force upon Subſtances, which arcInflammable, from 


| whence 2 60 the Vulcanos, as thoſe of Aus and Yeſwving which e 


Burning for ſo many Ages; Water has an Expanſiye Force in Reſpect of Weg 


which it Swells and 1 and Ty: ay e 15 is e in and 


A Contraciße Force, 25 to jo 122 if det 3 to f the Wood ir's ſelf; 
and it is not certain, that when Oils are infuſed þetwixt Poliſh'd Plates or Marbles, 
but they may have ins flame Contractiye Force with Glews, tho it is Generally ſaid, 
nly. keep the Air from Entering betwixt the Plates, and the Reaſon of 


that 
their Alber ſo firmly together is aſcribed to the Incumbent Preſſure of the At- 


moſphere; To this kind may be added Metals in their Fuſion, and Mercury. 
Or the Third, The more Spirituous Ones, as all Kinds of Wine and Strong Waters, 
Oil of Vitriol, Spirit of Turpentine, Cc. Alcohol or Rectified Spirit of Wine, which 


will of it ſelf, if a Small Quantity of it is poured into a Spoon, immediately Eva- 


porate and become Inviſible; Alſo Air, Ather, Fire, and Flame, ſeem to have likewiſe 
2 Greater Degree of the Expanſive Force than of the ContraQtive, and of the Four 


laſt mentioned, Æther, Fire, and Flame, appear to have ſo little of it, that, inſtead 


of Giving a Reſiſtance CC to Material Beings in their ions, they Accelerate and Con- 


„tribute to them. 
AF. 3. ALL the Properties of Matter mentioned in Philaſooky are Bere from 


15 Sal og whether thoſe which are Termed Accidental, or thoſe which are Called Eſ- 


3 50 ſential; All the Principles in Chymiſtry, and the Operations Obſervable in it, as Fer- 
a mentation, Precipitation, Coagulation, Chryſtallization, &c. and all the Phænome- 
nons, which Preſent themſelyes to us from the Animal, the Vegetable, or the Mineral 
Kingdom, all the Principles of Anatomy, and the Motion of the Lungs, of the 

Blood, and of the Muſcles, of the Animal Spirits, or the Nervous Juice, and the 


Union of the Human Syſtem with our Minds, and the Sympathy, which the one 


has with the other, are likewiſe Deducible from theſe Forces of Expanſion and Con- 


traction. 


en F. 9. TRE Eſſential properties of Matter, according to the . Philoſophy, 
Properties of are thoſe of Extenſion, Solidity, Figure, Diviſibility, Mobility, and being, in it's own 


Matter, when Nature, Unactiyc, to which we may add, with Sir J. Newton, Attraction or Gravi- 


3 tation; when theſe Properties, which I call the Philoſophick ones, are only Con- 


counted for ſidered in the Abſtract, they are, as I have already ſaid in the Firſt Part of the Prin- 


2 8 of ow ural Philo ophy, Chap. 6. Book 3, Nothing more than Creatures _ 4 
traction. | | in 


"6 | 
Sight, by it's Impreſſions, upon the Organs of that Senſe, the | Strong and Vivid Red, 15 


ans, tho the Parts of a Huid have a Certain Degree of Ten- 
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Mind. an 3 of choſs- there can © no ks 3 given, than that the Philoſo- 3 is  , mm 
pher was pleaſed, for his own Purpoſes, which he had in View, and for the Con- 1 
venience of his Solutions, to make thoſe Abſtractions. = 

Bur let us take theſe Properties, as they really Exiſt in Nature, and we ſhall a Extenſion As- i Fl 


find, in the Firſt Place, that Extenſion is Various and Different in Matter, both Fan 7 1 
to our Sight and to our Feeling; That we See or Feel the Extenſion of Matter, 1 
I fay is owing to it's Expanſive Force, by which it Acts, in Feeling, imme- = 
diately upon the Organs of our Senſe, and, in Seeing, upon Ather, and, by it's Inter- Wi! 
mediation, upon the Eye, the Humors, and the Retina of it; ; We likewiſe hold, ms 
that this Action of Extenſion is by a Pulſe or a Velocity Exerting it ſelf in a Point = 
or a Surface, without any Evident Change of it's Space or Situation ; that farther, _ was 
"Extenſion ſeems Various to us, that is, Rarer or Denſer to our Sight, according as _ nw 
this Expanſive Force does Act upon more or fewer Points of the Ether, and fo = 
upon the Eye, and to our Feeling, as it more or leſs Affects the Organs, which _ ml 
Tranſmit thoſe. Senſations to us. os ws 
As to Solidity, by which our Finger, or any other Body, is Prohibited from En- abe 4. r 
tering into the Space or Dimenſions, which another Body Poſſeſſes, fo far as it is . wm 
an Abſtracted Idea, it is a Creature of the Mind, and is of no Significance or Im- e 
portance to Nature; but if we conſider Solidity, as an Actual Reſiſtance, by which Wi! 
one Body obtains a Force of Excluding others from Penetrating or Piercing into Will 
it's Space, unleſs by a Superior one; ſuch a Property is entirely Accounted for, both WE Will 
from the Force of Contraction, which keeps Matter United and Cemented together, 5 _ 
and from the Force of Expanſion, which Repells or Subdues the Force, which at- 1 
tacks it; and the Various kinds of Solidity are derived from the Various Forces of 1 
Expanſion and Contraction. | Will 
FROM which it is maniteſt, that altho' there cannot be a Penetration of Dimen- 1 
ſions, where Solidity is conſidered and look d upon as an Abſtracted Idea, yet there WH! 
may be one in Reality, according to what has been Affirmed in the Firſt Part of TU 
the Principles of Philoſophy, that is, there may be Different Forces either of Con- en” ll WA: 
traction or Expanſion, or Different Degrees of Action, in the ſame Dimenſional Space; er, Philof: | 1 
and if Gold, for Inſtance, is 19 Times Heavier than Water, ſetting aſide both their * YE It; 1 | 4 
Expanſive Forces, 19 Parts of Water will be Compreſs d into the ſame Space with * _ 
one of Gold, to make that Subſtance ; ſuppoſing likewiſe, that the Contractive Force 1 
is Equal to the Gravitating, which may not in fact be; ſince the Parts or Portions Wl 
of Matter may Tend to each other with a Different Force and Inclination from that, 1 
with which they do to their Center, unleſs all Matter was Similar and Homogene- 1 


ous, which it is not; for in that Caſe, it is reaſonable to think, that the Forces of 
Contraction would be exactly Equal and Correſpondent to thoſe of Gravitation, 

FIGURE is another Eſſential Property in the Corpuſcular Philoſophy, for which it Figure 4c- 
docs not Account, which is Defined and Deſcribed to our Sight or our Feeling by e fer 
Diverſe Portions of Matter Exerting their Different Forces of Expanſion within cer- 

tain Limits and Boundaries, in Diſtinction from the Expanſive Force of the Ather, 
which ſurrounds it. r 
Inus, becauſe a Globe or 4 Cube of Gold, of Glaſs, or of Marble, or Wood, or 0 46 {| 
of any other Body Solid, or Fluid, Diſplays it ſelf in a Different Expanſive Force Wl 
upon the Æther, or our Organs of Senſe, from the Expanſive Force of AMther it ſelf, 
within ſuch ſtated Terms and Limits, therefore it is, that we ſee Bodies, or feel them, 


to be Enducd with ſuch Figures Agrecable to the Extent of their .Peculiat Actions. Wil | 
ANOTHER Eſſential Property of Matter is Diviſibility, which the Corpuſcular Philo- 2 2 _ mY 
£C0 a RM 

ſophy knows the Uſe, but not the Cauſe of, and which Ariſes from the Expanſive Force for. Wii! | 


in Matter, for if there was a ContraQtive Force in it, which was Infinite, and not Mo- 
derated and Allayd by an Expanſive one, it would be Impoſſible ever to Separate 
one Part of Matter from another; but the Contractive Rate of Matter being Finite, 
or being Tempered with an Expanſive, upon both theſe Accounts it is capable of a 
Separation; either by the Expanſive Force of Diſſolvents, as Gold by the Spirit of 
Nitre mixt with Sal Armoniac, and Silver and other Mctals by the Spirit of Nitre 
alone; or cle, by Attrition, Percuſlion, and other External Violences, which are all 
ſo many Expreſſions or Conveyances of the Expanſive Force of the Mind Exerted 
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upon Material Beings. a „ e 
Oo 2 . A Fifth ms ; 
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2 Concerning the” Chief Properties Bock III. 
Mobiliy Ac: A" Fifth Effential Propetty of Matter in the Corpuſcufar php 00s is that of No- 
'orti 


ä bility, which is likewiſe Explamed from theſe Forces, For if any on of Matter, 
2s before in Reſpect of Diviſibility, had an Infinite Force of Conttraction and the 
Force of Contraction was Correfporadent to thar of Gravitation, or of it's Con- 
traction to the Earth, it would be Impoſſible for any Body to be Moved; but as 

every Body has only a Finite Tendency of it's Parts to each other, and of all of 

them to the Center, and as it's Parts and it's Whole are Endued with an Expanſtpe 

Force; Upon both theſe Accounts, as before Bodies were Diviſible, fo are They Moves 

able, when there is 1 Expanſtve Force, either by Springs, as in Automatons, 

or by percuſfion, or by Levers, which are Derived from a Superior Expanſive Force; 

or by Weiglits, which are Derived front a Superior Contractive, and which, in ſtick 
/// One or a pane” Oe OO ATI O52; 
The Inertia of THE Sixth Property of Matter, which is that of it's Inertia or being perfectly 
Matter what Unactive, cannot indeed be Accounted for from Forces, which are Active in that 
e e Senſe in Which we have Explained them, nor is there ſuch an Inertia of Matter in 


how the Im- e ee e e ee Ri lis + 2 1 pas | 
menſe Bodies Nature; For there is no Matetial Being, which has hot fotne Action ot other belong- 
3 by which we are made ſenſible of it's Exiſtence, and without Which we 


5 beende Could not be fürniſh'd with any Senſation at all of it. 
in Zher, » ALI, the Real Inertia of Matter is, that it is Capable of being Moved, or in 
een 50: General of yielding to a Superior Force, which ſhall Act upon it, Whether the Ex- 
Agitated by panſive or Contrattive, not that it Will continue in 4 State of Motion or Reſt after 
pc ge it is once put into eithet; ſince it has an Innate Force in it ſelf Derived from God, 

hich will Prevail, when rhe Force, which is Impreſſed upon it, Ceaſes, which it 


another, and W 


1 the Expan- Will do, unleſs that Fofce is Infinite, which is not the Caſe of Percuſſion, or Pro- 


2 A on in this Philoſophy. 


Izos in Fire, when Water, which in Reſpect of Fire has a Contractive Force, is 
apply'd to it, if ih a Great Degree, the Contractive Force extinguiſhes the Expanſive, 
but if in a Leſs, tho' the Fite ſübmits for a Time to the ContraQtive of the Water, 


- yet, when that Force is ſpenlt, it riſes Stronger and Livelier than before. 
uus alſo in Reſpect of the Contractive Force, ot of any Solid and Heavy Body, 
ilk it is ſtruck With a Racket, When that Force is ſpent, which is Derived from Per- 

cuſſion, it Re- aſſumes it's own Cotitrative Force and Tends to the Center, for the 
Contractive Force does not 6hly Act; ſo as to Unite the Parts of Matter amongſt 
themſelves in any Portion of it, but fo as to Unite all the Portions of the Univerſe 
together, and the Expanſtve Force Acts the Contrary way to Diſpell and Diſunite 
them ; It muſt be fatther here obſerved, that it is fomething Wondetful and Strange, 
that the Great Prince and Coryphæus of the Corpuſculat Philoſophy Sir /. Newton, 
whole Name ought not yet to be mentioned without the Greateſt Regard, ſhould 
aſſert this Inertia of Matter, againſt which we Contend, and from that Aſſertion, 
which is the Foundation of all his Philoſophy, ſhould endeavour to Prove, that Gra- 
vitation or a Centripetal Force is a Quality or Property, which belongs to all Matter 

in General, which is neither more nor leſs than a Contradiction. 0 

Ixł it be Enquired, what would become of a Contractive or Solid Body upon 
Percuſſion or Projection, ſuppoſing it was at an Infinite Diſtance from all Matter, ſo 
as not to Gravitate to any Portion of it, we Anſwer, after that External Force, 

which is Communicated to it, is Loſt, or Surmounted by the Contra@ive of the 
Body, which would be at ſome Finite Diſtance from the Beginning of it's Motion, 
becauſe the Force, which is Impreſſed upon it, is Finite, It would Ceaſe to Move, 
and by it's own Conttactive Force would remain Quieſcent in Æther, there being 
no External Force to determine it one way more than another, and it's ContraQtive 
Force having no other Effect than to make the Parts Tend Inwards, and to reſiſt 
Percuſſion, or any foreign Violence; The like may be ſaid of an Expanſive Body, 
and it's Parts Exerting themſelves Outwards; And this Probably may be the Reaſon, 
why that Stupendous Maſs of Matter the Sun, as alſo, the fixt Stars continue 
ſuſpended in Ether, and why this Earth and the Planets would do the ſame, were 
L they not Agitated by their Actions amongſt one another, and by the Expanſiye of 
the Sun. | s | 
Gravitation Tu laſt Philoſophick Property of Matter is Gravitation, which is the ſame kind 
Accounted 8 5 k : . 313 5 2 
for, of Contractive Force in Reſpect of Different Bodies, which is Exerted in the ST 
| an 


Chap. I. f Material Brings. 


and Cementing of the Parts of the ſame Body; but as the Contractive Force, by 

which the Parts of one Body Tend to each other, may differ in the Degree of it's 
Velocity in a Point from the Contractive Force of the Parts of a Second, a Third, 
or a Fourth Body, G. fo alſo the Force of Gravitation, by which Bodies Tend to 
others, may be likewiſe Different, albeit we may not obſerve that Difference in their 
Tendency to the Earth, by Reaſon. of the Vaſt and Prodigious Contraction it Exerts, 
in Reſpect of all Bodies in General; tho we cannot but think, notwithſtanding all 
the Experiments made uſe of to Prove, that Bodies Deſcend with an Equal Force to 
the Earth, that a Rock falling from the Top of the Alpes would be Carry'd down 
to it with a more Aſtoniſhing Violence, than a Pebble dropt from that Height; and 
in Fact, if Hiſtorians are True. The Former once fell with fo Great a Force, as to Dr. Heylin's 
over-whelm a Whole Village, which lay beneath, and ſunk to ſuch a Depth into the Ph. 
Ground, as to Produce a confi derable Lake in the wie here it made it's n- 

reflion. 
: F. 10. Having thus Pb Gris thro” the Edential properties of Manes Alledged by The Properties 
Philoſophers, and Endeavour'd to give an Explanation of them, we ſhall now Pro- 7 ee 
ceed to thoſe, which are Term'd Aceidental ones, ſuch are Hardneſs, Softneſs, and 47a hed 
Fluidity, Rarity and Denſity, Reſiliency and it's Contrary Quality, Heat and Cold, from rhe fore- 
Smoothnets and Roughneſs, Brittleneſs and Limbernels, Taſts and Smells, Sounds OY ee lg 
Light and Colours, Opakenels and Tranſparency. 117) Hardneſs, Soft- 

As to Hardneſs, it is evidently Explained by a ContraQtive Farce, whizh the Greatet w _ OO 
it is, by which any Portion of Matter is Cemented together, the more Difficult mult 24 Denſiy, 
it be to make a Separation in it; Softneſs ariſes from a leſs Degree of ſuch a Con- Reſliency and 


tractive Force, and Fluidity from a nearly Equal Mixture of the Expanſive and Con- N Deas 


tractive, according to what has been already mentioned. and Col, 
RARITT and Denſity, as was likewife ſaid before, Conf ls i in a Ledes or a Greater appar and 
Number of Parts, Exerting their Ea and Contractive Force, in Conjunction, in Brittleneſi and 
 Limberneſs; 


the fame Space. 
RESILIENCY is, where the Expaiiſive Force is Vigorous and Strong, but yet is ſo 


far Ty'd down by the Contractive, as not to Move conſiderably out of the Space, 
which the Body Poſſeſſes; and the Contrary Quality is, w where the Contractive entirel: 
Prevails over the Expanſtve, which therefore does not obtain in Nature, ſince there 
is no Body, which has not Sound or Colour, boch which are Indications of ſome 
Degree or other of the Expanſive reſiding in it. 
Hear is manifeſtly Derived from a Great Degree of the Expanſive, and Cold from 
a a Great Degree of the Contradtive. | 
SMOOTHNESS and Roughneſs many Times Ariſe from the Parts of Bodics, pring 
leſs or more Prominent from their Surfaces, which is of no Conſideration in Philo- 
ſophy, excepting in the Corpuſcularz But we may likewiſe farther obſerve, that 
Bodics, which are Equally Poliſh'd, and whoſe Surfaccs to all Appearance are a-like 
Levigated and Plane, do ſome of them feel Harther, and others more Oily and 
Smooth, as in Steel and Ivory or Water, the Former of which ſeems to be Derived 
from it's Contractive Force being Greater than that of Ivory or Water, and it's 
Expanſive Force Joined with that Contractive being in a Greater Proportion to the 
Contractive in Steel than in the others, upon both which Accounts, there will be 
more Reſiſtance to the Hand, carry'd along the Surface, in the Former Caſe than in 
the Latter ; From hence Planes Rubbed, by which the Expanſive is Excitcd, Fecl 
Smooth, that is, the Hand Slips off, or is Repelled from them. 
BRITTLENESS appears to Procced from the Expanſive Force, Acquired from the 
Fire, by which an eaſter Separation of Matter is made, as in Steel, Glaſs, Brick; 
and Limberneſs from the Contractive, by which a Divulſion is more Hardly, and 
with Greater Difficulty performed, as in Iron, Clay, Leather and Paper, which have 
but a Small Degree of the Elaſtick or Expanſiye. 
F. 11. As to Tatts, they are Derived from the Expanſive Force, from whence Solid Tafts a 
and Conſiſtent Bodies, which have but a Small Portion of the Expanſive, and which it; ae. 
is kept and detained from Exerting it ſelf out of it's own Space by the much Su- 7% Difindti- 
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294k Concerning the Chief Properties Bobk III. 


AN Spirituous Bodies, or Fermenting ones, as alſo Vegetables, Cc. which have. 
he Greateſt Degree of the Expanſive Force, are Endu'd with a very Lively and Vi- 
gorous one, and on the Contrary Water, in which the Contractive ad Expanſive 
ſcem to be in an Equilibrium, the Taſt is Flat, Languid, and. Inſipid, 

ACCORDING! to the Various Degrees and Proportions. of this * Force, 
which is Superior to the Contractive, but yet is Joined with it, are our Taſts Diyer- 
I ſify'd, which may be Diſtinguiſh'd in General into Sweet, Bitter, Sowre, Harſh, and 
F | Smooth; and the ſeveral Degrees, Compoſitions, and Combinations of them. 

From whence | SWEET Ariſes from a Greater Degree of the Expanſive Force, and Sowre from 4 

— pr Greater Degree of the Contractive, and ſeem to have the ſame Relation to our Taſt, 
addzãtljzs Heat and Cold have to our Feeling; For as what is Sweet and Warm gives a Life 

and Vigour to the Mind, ſo what is Sowre and Cold makes it Shudder and Tremble: 


; 

= ©: 

| The Reaſon of which can be no other, than that, as there is an Expanſive Force in 
|; 


the Mind Superior to the Contractive in the Airy, ſo accordingly it is Affected with 
bo Pileaſure or Pain, as thoſe: Forces Agree, and are Coincident with, or are Oppoſitc 
|| aand Contraty to it's own; On the other Hand it muſt be likewiſe Confeſs'd, that 
| in the Auſtere there is a, ContraQtive Force in the Mind Superior to the Expanſive, 

by which it's Thoughts are kept and retained together, and which makes it more 
delighted with Sowre Taſts than with Sweet, with Cold than with Heat, and with 
Grave and Serious Things more than with what is Light and Trivial; From too 
BGBrcat a Degree of the Expanſive Ariſes Madneſs and a Diſſipation of Thought, and 
from too Great a Degree of the Contractive Ariſes Melancholy; Wit, Jovialneſs, 
. + ,-- » and Debonairneſs, are owing to the Former, and Thought, Study, and Contem- 
| pailwKkhation, to the Latter; The Medium betwixt the Airy and the Auſtere is the Juſteſt. 
Concerning che WHEN I affirm Expanſive and ContraQtive Forces to belong to the Mind, as well 
= as to Matter, I do not aftirm, that the Mind is Matter, no more than, when ] aſſert, 
Forces of rhe that Fire and Gold have both theſe Forces, I aſſert that Fire and Gold are the ſame; 
0 So Extenſion is Neceſſary and Eſſential to Body and to Abſtracted Space, which yet 
| | are Eſſentially Different. Beſides which, I have given my Reaſons, wherefore I am 
aſſur'd and perſwaded, that the Mind is a Being entirely Spiritual, as it has Thought, 

Perception, Memory, and Judgment, nothing of which Matter has, and as it has an 
Chap. & JInnate Force Diſtinct and Separate from it; All which I affirm is, that it has theſe 
2 1930. Contractive and Expanſive Forces, and upon which it's Union with Matter docs, in 
Conjunction with what has been before alledg d, Depend ; For altho' their Subſtances 
| 8 85 Differ, yet ſince they agree in their Forces of Expanſion and Contraction, by thoſe 
| it comes to paſs, that they have a Sympathy or Coalition with cach other, and are 
in that Senſe alſo, as in Another, Which Was there Mentioned, United and Ce- 
mented together. 
. . THAT the Mind has an Expanſive Force, and in ent 8 is Evident and 
Manifeſt, not only from what has been before ſaid, but from the Different Strength, 
| Which it Exerts in Percuſſion, in Walking, Running, and in all the Motions and 
| Actions of the Body; That it has likewiſe a Contractive Force is Plain from it's 
Power of Reſtraining, Curbing, or Contracting thoſe Motions. 

Concerning FrRoM hence it is, that in Fevers, or in Drinking Spirituous Liquors to Exceſs, in 
Fevers, D. which there is the Greateſt Expanſive Force of the Blood, Madneſs or a Diſſipation 
* of Thought Enſues; And in a Lethargy or Dropſy, or in the Stone in the Kidneys, 
3 when the Serum is ſtopt and circulates back with the Blood, that is, when there is 
529, Book i. the Greateſt Contractive Force in it, and it Approaches neareſt to a Stagnancy, a 

| _ -Flatneſs and Languor of Thought is conſequent, and the Expanſive Force of the 
„ Mind being Diminiſh'd, it Tends to Slcep and to Slumbers; And nothing is found 
q | in Experience to Contribute more to the Real and Conſtant Vigour of the Mind, 
1 and of the Body, than a Temperate Diet both in Meats and in Drinks, that is, ſuch 
1 which have not too Great an Expanſive, nor too Great a Contractive Force in 
them, or in other Terms, which are not too. Solid and Heavy, or too Light and 
[/ | 3 Spirituous. 8 
e e ee e RIB Queſtion with Phyſicians is, in the Two Extremes afore-mentioned, what is 
| $ ttuhe Proper Cure for them; But, without Entering into their Arguments about Acid 
and Alkali, In both hel Caſes of a Fever or Madneſs, or of a Dropſy and Le- 


thargy, (for as to the Stone, unleſs the Obſtruction to the Paſſage of the Urine _o 
the 
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ith * ean be Removed, it is e of the Nen of which Diſternper, 1 
have Formerly had the moſt Melancholy Inſtance in the Death of my Deareft 
rather one of the moſt Excellent and Pious of Men) I ſay, in both theſe Caſes, 

Tun Firſt Method, according to this Doctrine of Expanſtve and Contractive Forces, 
to be uſed, is the utmoſt Temperance and Regularity in Meats and Drinks, to fee 
if Nature will Return to it elf, and it's own Proper and Peculiar Forces of Expan- 
ſion and Contraction will Prevail, Which in all Likelihood they will, if theſe Di- 
ſtempers are Induced by any Exorbitancy in the uſe of cither the Expanſive or Con- 
tractiye Forces in chem; If this does not prove Effectual, 

Fife r, In Madneſs or in Eevers, it ſeems to be Reaſonable t to think, chat mr too 
Great Expanſive Force in the Blood is to be Diminifh'd and Abated; Not by Taking 
Blood away, becauſe, that which Remains will have the ſame Tempet and Crafis, 
and there will be a Want of it to ſupply a Nouriſhment to the Body, and which can 
very hardly be made by any New Digeſtions, when the Stomach, the Entrails, the 
Lacteals, the Veins and Avteries, the! Lungs and the Heart, are in the utmoſt Diſ- 
order, But by Altering the Expanſive Ford of it, in which Conſiſts the main Dif- 
ficulty ; for if we Throw Water upon Fire in a ſmall C Quantity, it cauſes it to Burn 
the Fiercer, if in a Large, it inge it, but Air e it in 2 Conſtant and 
Equable Ten our. 81 
Wär therefore ſeems to be one in this Caſe is, in the Higheſt a and Greateſt Fever, 
Firſt, to Take the Air, fo as che Motion, by Rideing in a Chair or Litter, ſhould 
not Excite or Exaſperate the Expanſive e. of the e but 8 8 8 it in the ſame 
Temper, in Which it is. | 
Time next Thing is to be Regular in Diet and to uſe Nothing, WER has an 
Appazent Exocts of the Expanſiue Force in it. 

Ap che Third to take Gradually, and by Times, Mos T kings which hive the 
Greateſt ContraQtive Force in em as Water, ee Draughts, and the Juice of 
Lemons with the Rind. 

Sk SND, On the Contrary in a Lethargy or Dooply;; he Commitive Force f the | 
Blood is to be Subdued, and to be Nailed = Excited by New e Forces into & 

cker Circulation. 

Wulen is to be done, . By a Tewperar and Regular Die, which has not 
too Great an Expanſive or Contractive Force in it. | 

_  SgcoNDÞD, By Taking the Air, and by the Briskeſt and moſt Lively Exerciles, either 
by Rideing, or Walking, but penalty: by the Former, and if poſlible, in the Midſt 
of Froſt and Snow. 

 Trikd, By Making uſe Gradually, and by Ti imes, o of Spirituous and Expanſive Li- 
quors, to Envigorate and Enrich the Blood. | 
Ia this Method in Dropſies is a Juſt one, I have had Experience of, from the 
Effect it had upon a Fellow of this College, my Good Friend, who dy d of one. 

who yet, when he was given over by his Phyſicians, was wonderfully and to every 
Bodys Admiration Reſtored by theſe Preſcriptions, ſo far as to Survive his Imagin'd 
Death Three Years, and which, if they had been Purſued, would have Prevented a 
Relapſe of his Diſtemper, which at Length was too Hard and Difficult for him to 
Surmount. And I do not Queſtion, if the Method, which I have mention'd in Fe- 
vers, were Followed, but Phyſicians would Find a much Greater Succeſs in their 
Practice upon that Malady ; This, which I wrote many Years ago, I Perccive is now 
Confirmed by Dr. Hancock's Febrifugum Magnum, which is nothing elſe but Water. 
All Diſtempers or molt of them lie betwixt theſe Two Extremes, a Fever or Phrenzy 
on the one Hand, and a Dropſy or Lethargy, and Melancholy on the other. 

BUT to Return to Taſts, Sweet we have Affirmed to be owing to the Expanſtve 4 farrhi# Pu. 
Force of Bodies, and Sowre to the Contractive; And it is Evident; that the Sweet- /*c#tion of rhe 
neſs of Sack has a more Expanſive Force upon the Mind, that is, Intoxicates and oy * : 
Diſſipates it more than the Juice of an Apple or a Lemon, as the Heat of Fire Creates 
a Greater Diſorder in it than the Severity of a Froſt, the Firſt of which is an Ex- 
panſive Force and the Laſt a Contractive. And from hence, as was ſaid before, 
it is, that Phlegmatick Perſons, or thoſe, who have a Greater Degree of the Con- 
tractive Force in their Conſtitutions, are more Pleaſed with Cold Weather, and thoſe 
who are more Sanguine, with Heat and with Fire; which Will alfo give a Reaſon, 

why 


why: the World will be always Divided, ſo . as ihcre are theſe Two Principles 
in our Natures; The Witty, the Chearful, and Livel „„ under what Denominations 
of Religion or Nami ſoever, will be Averie: to tlie Serious; the Grave, and the 
Contemplative, and theſe to the Others, From the Difference of che 1 and 
Contractive Forces in Them. 5 
ow _— Ix therefore Sweet is Derived from the Expxniſive; And re eons the Contractive, 
OT en Bitter, which is a Mixture of Both, will Proceed from a Mixture of thoſe Forces; 
Bark of Pera Which is the Reaſon, that Bitters in General are Found and Experimented to be 
ED Wholeſome and Salutary to us, eſpecially, that of the Bark of Peru, in Agues and 
' 2ucermitting Intermitting Fevers, where the Expanſive and Contractive Forces are in à Perfect 
Fever. Struggle, and have in a Manner an Equal Contention with each other, which is 
manifeſt from the Hot and Cold Fits, the Conſtant Attendants of that Diſtemper. 
See Chap. 6. IHE Way of Operation therefore of this Grand Specifick in Medicine ſeems to 
9.31. Book 1. be by it's Applying both to the Expanſive and Contractive Forces in the Blood, and 
Subduing the Exceſſes of both of them by thoſe Innate Forces of Expanſion and 
Contraction, of which it is Compounded, the Expanſive Force of the Blood, by the 
Contractive of the Bitter, and che Contractive Force of the Blood, by the Expanſive 
of it, But being more Exranſive than Contractive, it's Greateſt Influence is og the 
Contractive of the Blocd, from whence theſe Diſtempers feen to ieee 
From whence © A Smooth Taſt, as that of Oil, and a Rigid or an Harſh one, as that of a '$loe, 
a Smooth Tat Ariſe from the ſame kind of Forces, which belong to Bodies which Feel ſo, in like 
ao is Hwſ Manner, as Sweet and Sowre are to Taſt, what Warm and Cold are to our other Sen- 
ſations ; and conſequently, the Harſhneſs of Taſt appears to be Derived from a Greater 
Contractiye Force in the Sloe, Compared with that of Oil, and a Greater Expanſive 
Force in the Sloe, Compared with the Contractive of it, than in the Oil Compared 
with it's Contractive; the Greater Expanſive will make it ſtrike with more Force 
upon the Palate, and the Greater Contractive will make that Force of a leſs Sweet 
or Fiery Nature, and bring it nearer to a Sowre or a Cold; and that this is the Caſe 
of Oil and the Juice of Ses 1s: N 1 28 the Were is ee and 
the Laſt the Contrar . 
„%%% $f T8 EG Accidental Property of Meer is | that of Smells, which likewiſe 
ſeveral Kinds may be much Better Accounted for, from theſe Contractive and Expanſive Forces, 
of _ _ than from any Imaginary Efuviums whatſoever, the Abſurdity of which in the Firſt 
vs Principles, Part of the Principles of (Philoſophy, L have Endeavoured to ſhew 3 For if there is an 
Princip. f Expanſive Force in Bodies, and that in Various Degrees, where that Expanſive 
uy Weg Force is kept down to the Surface or Space, in which it Exiſts, by a Superior Con- 
Part 1. tractive, there will no Smell Enſue, and this is the Caſe of Metals and Minerals. 
But where the Expanſive Force is Superior to the Contractive, as in Spirituous 
Bodies or Fermenting ones, and in Vegetables, Smells are Produced; for by their 
Brisk and Lively Action upon the Æther, from their Expanſive Force in Conjunction 
with their Contractive, they ſpread their Impreſſion round them, without any Dimi- 
nution of their Parts by Effluviums, and are always prepared to Excite the ſame 
Senſations in us. Thus alſo, where the Contractive is Superior to the Expanſive, if 
yet the Expanſive is Vigorous and Quick in it's Action, Smells may be Excited in 
us, as in Odorous Woods, and other Solid Bodies, which ſend a Perfume from 
them. 
Why Water and Bur in Water, where the Contractive and Expanſive ſeem to be in an Exact 
Fire have no ZEquilibrium, and in Fire, where the Expanſive has little and an almoſt Imperceptible 
nl. oh "a Contractive Join'd with it, as well as before in Solids, which have little and an al- 
Tom bene mt Imperceptible Expanſive, we do not Experience any Smells. And yet, 
if Foined, the jf by Fermentation an Expanſive Force is added to Water, or to Metals, or to 
50 5 Minerals, or if to Fire a Contractive, Smells are Produced; Thus Stagnant Waters 
Fore, and the by being Agitated by the Rays of the Sun, and Metals and Minerals, by their Diſ- 
3 , ſolution. in Spirit of Nitre, become Foetid, and any Thing burnt in the Focus of a 
Lens does alſo Emitt a Smell Agreeable to the | Subſtance, which is Inflamed. 
From all which it is manifeſt, that there muſt be a Great Degree of the Expanſive 
Force, and that it muſt be Join'd with a Good Degree of the Contractive, to wm 


duce the Senſation of Smell in us. 


TT $9255; ö 
1 * 


THE 


Chap. * . Material Beings. 


Tat Reaſon of which is Evident, becauſe an Entirely Contractive, it is Plain, cannot 
do it; nor an Entirely Expanſive, without a ſuthcient Force of the Contractive, to Mo- 
Arad and Allay the Violence of it; becauſe otherwiſe it would not Affect our Or- 

ans of Smelling in a Certain Degree Requiſite for that Senſation, but would Con- 
found and Diſorder them by its Exceeding Expanſtveneſs and Volatility ; And an 
Expanſive and Contractive in an Equilibrium, as in Water, cannot Exert it ſelf 


enough outwards. 


SMELLS may be Diſtinguiſh'd into Fragrant and into Fœtid, or Pleaſing and Offen- Smells either 


ſive, with the ſeveral Intermediate Degrees of them. 


Fragrant, or 
Fœtid, or In- 


FRAGRANCY or Perfume is owing to a Greater Degree o the Expanſi ive Force, remediate is 


in Conjunction with a Leſs Degree of the Contractive- by which it Acts upon the We 


Ether, and by it upon our Noſtrils; And from hence it is, that moſt Flowers From whence 
have an Agrecable Smell to us, and if Bruſh'd, by which their Expanſive Force is F. 


Gently Rais'd and Excited, that Fragrancy becomes Stronger and more Vivid; 
Thus Steel or the String of an Harp, when ſtruck, is chrown into a Multitude 
of Vibrations. 

FRoM hence likewiſe in the Spring, when the Graſs ald Flowets are Young and 
Vigorous, and their Expanſi ve Force Active and Lively, and when the Air is in it's 
Freſheſt Temper, and it's Elaſticity Strong, by a mutual Acting upon one another, 
there is a peculiar Fragrancy Raiſed, and the Whole Air ſeems to be Perfumed 
by it. 

1 1 the ſame Cauſe are produced all thoſe Delightful Smells, which we meet 

with in the Fields, in the Summer Time, or in the Harveſt, namely, from the Ex- 
panſive Force of the Bloſſoms, of Corn and Fruits, with which we are every where 
Entertained, and from the Expanſiye Force of the Æther and the Sun's Rays, eſpe⸗ 
cially, when Attended with ſome Moiſture or a Contractive Force, according to 
what has been already Mentioned. 
Thus alſo in Woods and Spices, which grow in Hot S ſuch as Cedar, Cin- 
namon, Cloves, Mace, and in Fruits, ſuch as Lemons, Oranges, Citrons, and the like, 
there is a Peculiar Fragrancy, upon Account of the Expanſive Force Impreſsd upon 
them from the Extraordinary Heat of the Sun in thoſe Climates, with which they 
continually Act againſt the Contractive Forces in their Sowre Juices, by which they 
are detained, and upon the leaſt Friction or Rubbing, the Expanſive Force Raiſes 
and Exerts it ſelf into Action, and thereby Excitcs the Plealt ing Senſations We 
Receive from thoſe Bodies. 

LasTLy, A Purulent Matter, produced from the Beaver, at Firſt has a Fœtid and 
Diſagrecable Smell, but being for ſome Time Expoſed in the Heat of the Sun's 
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Rays, it at length Changes to a Tolerable one, and afterwards is Endued with a 5. 12. Lib 


moſt Extraordinary Fragrancy, which cannot be owing to any Thing, excepting the 
Expanſive Force Impreſs d upon it from the Sun's Action, and this is what is called 
Musk, and is of much the ſame kind with Civet. Amber: Greaſe is ſuppoſed to be 
Formed from the Excrement of the Sea, which it throws off and ſeparates from it 
ſelf by it's Exceeding Working and Fermentation, and probably has therefore at Firſt 
a Stinking and Loathſome Smell, as other Water has upon a like Emergence of it's 
more Corrupted Parts, but afterwards, by being Envigorated from the Heat of the _ 
Sun's Rays, it Acquires in all likelihood an Expanſive | Force, from whence it's Fra- 
grancy is Derived. 
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AND, as we have made a Fragrancy of Smell to Proceed from a Greater Degree Frim whenti 
of the Expanſive Force, Acting with a Leſs Degree of the Contractive, fo it is Rea- 4 Fætor. 


ſonable to Think, that a Fœtor, or Loathſomeneſs of it, muſt be owing to a Greater 
Degree of the Contractive Actuated by a Leſs Degree of the Expanſive. 

Tus in the ſeveral Cates now Recited, if Flowers. or Bloſſoms, or Fruits, which 
before were Fragrant, or Spices and Odorous Woods, are Bruiſed or Beaten, and 
Pounded to a Good Degree, by which their Spring and Elaſticity, or Expanſive Force 
is Diminiſh'd and Broken, and their Contractive more obtains, they loſe their De- 
licate Perfume, and ſometimes change into a Smell, which is Diſagreeable and Offen- 
five; And in Musk, whilſt the Contractive Prevails in it's Purulency, and is Excited 
by a Small Expanſive, the Smell is Stinking and Nauſeous, as is even that of Flowers, 

28 . when they are of a Soporifick, Cold, and Contractive Nature. 
| P p 1 
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. Concerning as Chief Properties 

_ 1 1s alſo Manifeſt, that Spirit and Oil of Vitriol, which Conſiſt of a Strong. Con- 
tractive, Excited by an Expanfive, produce a Fœtid Smell, as do likewiſe Merals, | 
Lead, eſpecially, when in Fuſion, the like do Salt-Petre, and Gun-powder, which is 
made. of it, when Agitated by the Expanſive, and Glue when Heated, all which in 
their own Nature have a ſufficient Degree of the Contractive Force belonging to 
them, and ſend forth a moſt Feetid Smell; And Moſt Solid and Combuſtible Sub- 
ſtances, the more they have of the Contradive, are the more Offenſive in the Smell, 
which they Emit. 

ITI Contrattive Force of Hair, or of Wool, which arc made "Pn thoſe Juices of 
Animals, which haye the utmoſt Phlegm and Tenacity in them, when Excited by 
the Expanſive Force of Fire, as a Tough Phlegm in General Raiſed into Action the 
ſame way, will create a moſt Nauſeous Smell from the Expanſive Force Communicated 
to them; Pit-Coal, which has a leſs Contractive Force, will create a leis Nauſcous 
one, as having more of the Oil, Sulphur, and Inflammable, or Expanſive, and leſs of the 
Phlegm and the Contractive; Wood, as having ſomething of the Expanſi ive Force of 
the Vegetable, will create a ſtill leſs Nauſeous Smell to us upon it's being Inflam'd ; 
and Straw or Stubble, which has ftill leſs of the Contractive, the leaſt of all. 

TIE Smells, which I have hitherto taken Notice of, are ſuch, which all or the 
Generality Agree to be Fragrant, or Foetid, and which ſeem, the one to Pleaſe and 
Rejoyce the Mind, and the other to be Nauſeous and Offenſive to it; Becauſe the 
Expanſive and Contractive Forces of the Mind have ſuch a Certain Degree, to which 
the Firſt are more Suited and Adapted, and the Laſt of too Fhlegmaticæ and 8 
tractive a Temper for it to Reliſh, or Like it's Impreſſions. 

As to other Smells, which Ariſe from Intermediate Forces of Expanſion and Cow 
traction, they are Approved or Rejected by the Mind, according to the Various o 
portions of the Expanſive and Contractive, which belong to it. 

Tavs, as in Taſts, ſo likewiſe in Smells, and even in Perfumes, thoſe which are 
Pleaſing to Minds, which have a certain kind of Delicacy from the Expanſive Force of 
them, ſhall be hateful to others, which have a more Robuſt Expanſive, that is, which 
Conſiſts of a Greater Degree of the Contractive join d with a Strong Expanſive, 
to which more Rancid Smells ſhall be the Better Perfume; which ſeem to be the 
Two Caſes of an Elegant and a Polite Perſon, and whoſe Parts are Fine and Expan- 
ſive, and of a Plain and Hardy Soldier, whoſe Genius is Great, Commanding and 
Diffuſive, from the Expanſive Force of his Mind, and Solid, and Grave, and Serious 

from the Contraction of it; The Firſt of which Tempers cannot be better Repre- 
ſented than by the Characters we have of the Poliſh'd Age of Auguſtus, and the Laſt 
than by thoſe of the Firſt and Antient Romans, who would Prefer a Leek or an 
Onion to all the Refined Taſts or Smells in the World. TY 


Sounds and the F. 13. FROM Taſts and Smells we ſhall Proceed to Sounds, which likewiſe may 
Pariety of them be Explained from theſe Forces of Expanſion and Contraction, and the Various De- 
4 9 rin, grees and Combinations of them: And in this Caſe, the Quickeſt and Livelicſt 
ciples. Sounds are Produced from the Greateſt Expanſive or Elaſtick Force, join d with a Leſs 


Contractive, and the Dulleſt and Heavieſt from the Greateſt Contractive Force, Bl d 
with a Leſs Expanſtve. 


Not from Vi. LEr us Firſt take thoſe Sounds, which are Termed Muſical, and it is very Evident, 
 bration, which the Quicker the Vibration of any String in Muſick is, that is, the Stronger the Ex- 
CREE Ts panſivè Force, and the Leſs the Contractive, the Acuter and Sharper the Sound is; 
Expanſive and and on the Contrary, the Heavier and Duller the Vibration is, the Sound is in like 
la manner Graver; The Nature of which Sounds are not to be Aſcertain'd from the 
© Vibrations of the Strings or the Bodies, which are ſupposd to Produce them, but 
from the Innate Force and Velocity, which each would have in one Point only; The 
uicker or Slower Vibrations are only Conſequences of ſuch Innate Forces, and each 

of them will occaſion Like and Similar Sounds from the Beginning to the End of 
their Motion, as Proceeding from the ſame Cauſes, namely, their Peculiar and Di- 
ſtinct Forces; As to the Vibrations themſelves, they do no more than continue the 
Ringing or Repeating the ſame Sound in our Ears, and therefore Sound does not 
Conſiſt in them, tho' the Continuance of the ſame Sound does; tis nothing more 


than if a Sharp, Percuſſion Or an Heavier was made upon the Ather in a Point, a 
Line, 


. — ——  —___—_—___ 
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Line, ot a n for the Producing of the Senſation of Differing Sounds in us, The Great Dif- 
and the Tremulous Motion has no other Effect, than that of Repeating the ſame _ 8 
kind of Senſation to our Minds, which will be the ſame, tho' this Force were to Sounds Ex- 
Act in a Point only, or in a Longer or Shorter Vibration, and which will fully Ex- Plained. 
plain that Grand Difficulty in the Theory of Sounds, how it comes to Paſs, that the 

Sound of the ſame Muſical String continues the lame. thro all it's Vibrations, be 

they Shorter or Longer. | 

We may here add. the Reaſon, which has not been given in aby Philoſophy, Why 
an Elaſtick Force in Bodies is Attended with a Vibration upon Percuſſion, namely. 
becauſe ſuch a Body is Compounded of an Expanſive and Contractive Force; The 
Expanſi ve therefore being Raiſed by the Expanſive of Percuſſion Reſults to the ftroke, 
and is Drawn back by the Contractive, which not being able to Retain it, it again 
Recoils by the Force, which the Percuſſion Excited in it, and is again Drawn back by 
the Contractive, the Elaſtick Medium afliſting in this Vibration, till the whole Force 
of the Original Percuſſion is ſpent, and the abe and Contractive remain at 
Reſt in their Firſt Point or Surface. 

FROM the Muſical Notes upon Strings, if we Procced to thoſe of Voices, the ſame yew the Voice 
Expanſive and Contractive Forces will prevail in the Solution of theſe Phænomenons; opp 4 
For the Quicker or Brisker the Air or Æther is ſtruck, not by the Epiglottis, Which Os, 
continues always open, for our Conſtant. Breathing, excepting. when any Thing is 
Conveigh'd over it into the Stomach, in which Cale it Cloſes, but by the Muſcular 
and Animal, and Elaſtick Motion of the Lungs, and the Aſperia Arteria, Derived 
from the Expanſi ive of the Mind, the Shriller and Sharper the Voice is. 

So we find it, when there is the Extremeſt Emotion in the Mind from any Fright 
or Ailment, which is brought upon it, and when it's Expanſive Force is Excited in the 
Grcateſt Degree to Repell the Grievance, that it Exerts it ſelf upon the Muſcles, and the 
Rough Artery, and thoſe by the Elaſtick Force, which is Communicated to them from 
the Mind, Act upon the Air in the Cavity of the Aſperia Arteria, which occaſions the 
Shrieks and Screams, and the Sharpeſt Noiſes, which we hear upon ſuch Emotions. 

This Exceeding Expanſive Force of the Mind joined with the Contractive Force 
of the Muſcles, which it Raiſes and Excites, and from them Strikes upon the Con- 
tiguous Air in the Rough Artery, is the Cauſe of the utmoſt Shrillneſs in Sounds, 
which we Experience: On the Contrary, where the Mind is but dully Affected, and 
where the Spirits are Sunk and Low, where the Activity of it is not ſo Great, and 
the Muſcles are not Moved by it with that Quickneſs and Vivacity, the Air, Included 
in the Lungs and the Aſpera Arteria, finds a more Languid Percuſſion, and conſe- 
quently gives a Graver and Deader Sound to the Ear, Which Foce from the | 
Greater Power of the Contractive. 

AND this is the Reaſon, why Men can Fall 4 Raiſe their Voices at Pleaſure, 1 
Change them into a Thouſand Different Notes, according as the Mind thinks fit to 
Exert more or leſs of it's Expanſive and Contractive Forces, which belong to it, 
and by them Act upon the Muſcles for their Expanſion or Contraction, from whence ; 
Different Velocities are Communicated to the Air, and from it to the Tympanum, 
by which that Variety of Sounds, which we Perceive, is produced in us. 

HENCE it is, that Children and Young Perſons, whole Spirits are Brisker and 
Livelier, and whoſe Expanſive Force of Mind is Gayer and Quicker, as well as that 
of the Muſcles, and therefore is in a Greater Proportion to the Contractive of them, 
in their Voices have a Shriller and Sharper Note. 

Bur in Perſons, who are Grown up, and are more Advanced in Years, and in 
whom a Gravity of Thought, and a Greater Contractive Force obtains both in the Mind, 
and in the Muſcles, in Proportion to the Expanſive, by which Means the Air is truck ; 
by the Organs of the Voice with a more Solid, but a leſs Elaſtick Force, a Graver 
Tone prevails ; ; Another and a Concurrent Cauſe of the Difference in Voices is the. 
Narrowneſs or Wideneſs, that is, the Contraction or Expanſion of the Larynx by the 
Muſcles of it. For which Reaſons alſo Women have Voices, which are Generally 
Shriller than Men's are. 

FRoM the ſame Principles may the Cauſe be Declved, wherefore ſome Sounds % fem 
are Harſh and Unpleaſing to us, and others Harmonious and Muſical ; For if the %s are 
Expanſive or Contractive Force, whether in Vocal or Inſtrumental Sounds, is Strained AS . 
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00 an FS) Degitce | it Produces Sounds; which are Diſagrecable, but if it is 
= a Within certain Limits, ſo as not to Procced from a Violence upon our Na- 
tures, nor ſo as to offer a Violence to them, ſuch an Expanſive or eee e 
SIVA bccali on Sounds, which: are Harmony and Muſick $O-UE. £1 56: 100 mnots nf £4 


n a Shrick or a Scream, which Proceeds from too Great 480 Violent 4 an 8 
tation from the Expanſive, and an Hoarſeneſs, which Proceeds from roo. Treat a 
Degree of the Contractive, as in Colds, which are owing. to an Exceſs of the Con- 
tractive, Produce Sounds, which are not Pleaſing to us; And the ſame may be ſaid 
of the Strings in Muſick, where the one has a ſqueaking Sound from too Great an 
Expanſive ] Excitcd 1 in it, "and the other an Hoarſe Baſs from too Great a Contradtive. 


FROM the like Methods of Reaſoning we alſo know, that where Perſons have a- 
. Greatet Contractive Force in their Minds, and in their Muſcles, the Inſtruments of 
their Motion, The Baſs is more Agtceable to them; and thus we find in Experience, 
that thoſe, who are more Grave and Tragical in cheif Thoughts, are more Pleaſed 
and Delighted with ſuch Muſick ; And on the Contrary, choſe, who are more Brisk 
Al Airy, and have more of the Expariſive in their Minds, like the Quicker and Brisker 
Sounds much Better. We muſt farther Obſerve, that thoſe Sounds are likewiſe Efteetn'd 
Maſical by us, which Approach the neareſt to Human Voices, or the Modulations of 
them, as being Natufally Delighted moſt with what Agrees with, or Comes neareſt 
to, our own Species, and for the ſame Reaſon, Vocal Muſick: has Generally the Pre- 
ference with us to Inſtrumental 5 Thus, the Barking of a Dog, or the Roaring of- 
a Lion, was never T4 bh to be FUE e but the Notes . Dans Ex- 
tremely W 
wh 'bere is From hence alſo it is Plain, TR khete is a Syinpathy 4 in Vaiſons 10 that upon 
« Smpathy in the Striking of the one, the other Trembles; For upon the Percuſſion of the Uniſon, 
EG It, by it's Natural and by it's Innate Force of Expanſion joined with the Contractive, 
which it Excites, Reſults to that Pereuſſion, by which means there is an Impreſſion 
made upon the Air or Ather, which likewiſe, having a Certain Degree of the Ex- 
panſive and Contractive force, Refults or Recoils upon the Unions; and this Reci- 
procal Percuſſion of the Uniſon upon the Air or ther, and of the Air or Æthet 
on the Uniſon, is the Cauſe of that Particular Vibration we Perceive, and which 
Vibeacion will continue, till the Original Force Impreſs d upon the Uniſon, from the 
Expanſi ve Force of the Mind, and of the Muſcles, which it makes uſe of in ſuch 
a Percuſſion, is ſpent: For, if we conſider exactly, how can it be Imagin'd, that 
any other Effect ſhould proceed from the Percuſſion of the Uniſon, unleſs the Re- 
ſult of it peculiar to that Innate Degree of Expanſion or Elaſticity, which it has, 
againſt which the ContraQtive Force of the String, and of the Centers of the String's 
Ten on Re-a&s? This Contention betwixt the Expanſtve and Contractive Force of 
the Uniſon Raiſes a like Conteſt in the Expanſtve and Contractive Forces of the 
Air or Ather about it, fince the Air or Æther is ſo Formed and Diſpoſed, as to be 
ſuſceptible of any Impreſſions, from whence it becomes Expanſive by Heat and Con- 
tractive by Cold, and according to the Various Actions it Receives and Conveys, 
Odorous, Colouted; and Sonorous. 

Tris therefore being Allowed, as it ſeems to be Certain, i it is Evidine, that when the 
Air or Æther around has the ſame Percuſſion given to it by the Uniſon, which is plain 
from our Hearing the Sound of it every Way, the like Effect will be Produced by 
the Air's Acting upon another Uniſon, which has the ſame Degree of the Expanſive 
and Contractive Force with that, which it Receives from the Former. But this Reci- 
procal Percuſſion of the Uniſon and Air or ther, being of a Peculiar Force, Com- 

unded of one Particular Degree of the Expanſive and Contractive; From hence it 
is. that it Affects by it's Motion no other String but What has he lame Expanſive 
and Contractive Force with it. | 


Wh Sound i Wk may likewiſe from theſe Principles give an Account, Why in General Sound 


Ws is Stronger, when Impreſsd upon a Thicker Medium of Air or Æther, and Dimi- 
a Thicker Me. niſh' d, When Impreſsd upon a Thinner ; Becauſe the Expanſive and Contractive Force 
ci of the Air or Ather, is in the Former Caſe thereby Increasd, and in the Latter 

Impaired and Leſſen d; for in the Former Cale, the Expanſive Force is Increasd, by 


the * of it's Elaſticity, and ce Contractive, by it's Compreſſion and Denſi ity, 
but 
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has here the fame Placuillion'ia' made upon a Greater 8 and eee Force, 
the Sound will be the Greater; Thus, if we firike upon a Solid Body with the 
ſame Force, as We do upon Wool ot a Feather, 0 Sound will B malen Greater in 
the. Firſt Inſtance, than in the Laſꝶt. . > 9.3 

From hence farther is Manifeſt; the Reaſon. ih the Suid is Ahcieas 0 in the Why Increas'd 
Sptaking Trumpet, as it is in any Inſtrument of Vocal Maſick. whatſoever; becauſe ' 4% Seal. 
the Percuſſion of the Voice is made, not upon mere Air or Ather, but upon Bodies, e 
which have a Greater Degree of the Expanſtve and Contractive, by Which means, 
the Sound becomes more Solid and Strong; and the more Parts are Affected, and 
Struck, which will be the Larger the Cavity is, the Greater will be the Sound, that 
is, if the Cavity is not fo Large, as that the Force of * Voice cannot reach it 


with it's full Stdengen and Vigour. 

FROM this Percuſſl n of the Voice upon Elaſtick Bodies, Ptobsend le Ringitis hence the 
and Ecchoing Noiſes, we always find in Choirs, eſpecially in Cathedrals, which arc 5 
Antient, and whoſe vety Walls and Roots have Acquired: from the Air, by a Long old Cathedrals, 
Trad of Time, a more Peculiar Rigidneſs . Elaſticity; for By New ent Wwe © 
do not Experience the ſame Sonorouſneſss. 

FaRTHER, The Propagation of Sound is ikewiſe: Explain from 'this Doctrine, 

and the Immediate Ceaſing of it, at a Nearer or Greater Diltanee from dhe Sonorous 
Body, upon the Vibration of it Ceaſing. 
_ Tas Firſt is Explicated from this Plain Atem, kin 1 there 1 a Pawion Mey. FOung 8 
upon Air or Ather every Way, as there is from the Sonorous' Body, which Trem- OY War. 
bles and Vibrates not from à Line, or an Axis, but from a Center every Way, that 
Air or Ather will ſtrike that which | is Contiguous to it, which likewiſe will Vi- 
brate every Way, and Communicate it's Impreſſions all around, to a certain Diſtance, 
where the Force is Spent and Lofts which Diſtance is More or Leſs, according to the 
Force and Strength of the Percuſſion, which Depends upon the Proportion, which 
there is of the Expanſtye and Contractive in the Sonorous Body; thus the Sound 
of a Bell will be heard Farther than an Harp or a Violin, becauſe there is a 
Greater Degree of the W and e in the Former Caſe, than in the 
Latter. 1 3 

FROM henee alt Sound niky! be Propugarat ns: a Solid Body, bectuſt Pereaf: 
fon may be, and the ſtriking of one Fort upon another, in the ſame Way and Man- 

ner, as in Air or ther. 

Tn Laſt is alſo Evident, becauſe ere Pereulllon which is the Caiife of Sound 
Ceaſes the Effect, Which is Sound, will Ceaſe at the ſame Time. 

Thus far we have conſidered Sounds, which ate Term'd Muſical, and have En- 33 f 
deavoured to ſhew how they are Derived from the Expanſive and ContraQive Forces GER Men Biab 
of Matter; We ſhall now Proceed to other nd, and On them Demonſtrate 
Rill farther the Truth of this Doctrine. 

AND Firſt, where there is a Great Expanſive Force, and a Sknall Degree of the % Fire o. 
Contradive; there is no Sound Produced, as in the Rays of the Sun, the Flame of TO 
Fire, a Lamp, or a Candle, the Reaſon of which is, becauſe there is no Reſiſtance 207 the ber- 
made to ſuch Percuſſions, the Air or Æther on 1 the Contrary Joins with, and Aſſiſts |; fon of = 


and Promotes theſe Actions. B on ther, nor 

O the other Hand, where there is a Great Degree ofthe Contractive, as in % Yoon of | 
Solid Bodies no Sound is Conſequent, becauſe the Air or Ather has a Preſſure, as roo Does 0 
well as an Elaſticity, by Which it Concurrs with the Contractive Force of them. 

Bur if a Contractive Force, as Water, or a Solid Body, as Fuel, is thrown up- And why Sound 
on Fire, a Sound is Produc'd, becauſe their Actions do not Coficure; but there is a 1 5 7 
Reciprocal Percuſſion upon each other, and a mutual Reſiſtance. © thrown upon 

FrRoM hence it is, that if we Move our Hand in Air no Sound Ariſes, becauſe““ 
there is no ſenſible Reſiſtance to the Motion of it, but if we Strike the Air or 
Ather with an Expanſive Force, Joined with a Contractive, to Which it Reſiſts, as 
in the Caſe of a Switch or a Wand, a Sound Enſues. 

FROM all Which it is Plain, as we have before Aſſert ed, that as muſt be a cer- 
tain Degree of the Expanſive and Contractive, Acting 1 Air or Ather, to Pro- 


duce the Senſation of Sound in us. 
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* Concerning the Chief Propertis Boo III. 


Or by the k. Wick is farther Confirmed from what is Experienc'd in the -Exploſion of Guns 


POO Powder, which Striking upon the Air or Æther, with the Expanſtye Force of Fire 


Powder . 


Or by Pertuf- 


Joined with the Conttactive of Nitrc, is Reſiſted by it, and by that Percuſſion, which 
always ſuppoſes a Reſiſtance or Re- action to the PertuſGon; the Mind comes to be 
Informed of the Contraſt there is betwixt them, by the Sound Produced from ſuch 
Action or Re- action, but the Sound is Small, as the Reſiſtance 15; . Wen) the 15 | 
| Pen on of Gun Powder is made in Open Air. 1 
ON the Contrary, when the ſame Expanſive and CE 29185 is e in 
a Cannon, or a Mortar, or in a Rock, the Prodigious Expanſive Force of the Gun- 
Powder, Joined with the, Small Contractive of it, Striking againſt the Vaſt Con- 
tractive and the Small Expanſi ve Force of the Canon or Mortar, or the Rock, there 
is the Greateſt Oppoſition, which is Poſſible, betwixt theſe Forces; and conſequently / 
the Greateſt Sound is Produced from them, becauſe the Force of Dercuſſion is the 


reste. . 


Mokxovrn the small and Gentle, tho Quick and Lively cs” pe of whe 5 
of an Harp, would not Produce Sound, unleſs they ſtruck upon the Air or Ather 
in Various Degrees, and were variouſly Reſiſted by it; for if the Air or Ather was 
entirely Obedient to the - Impreſſions of theſe Elaſtick Strings, and did not Recoil 
and Reſult upon them, there could be no more. Sound from chem, dan anerk. is 


from the Flame of a Lamp or a Candle. 
Inus alſo in Hard and Conſiſtent Bodies, what i is hs 13 has we Ser] a nd 


fon aße # S upon the Percuſſion of them! Unleſs that the Expanſive Force of the Percuſſion, 


lid Body. 


Derived from the Expanſive Force of the Mind, Raiſes the Expanſive Force of the 
Solid Body, which before lay Dormant by the Superior Contractive, which Oppreſs d 
it, and thereby Exerts it ſelf more Strongly and Powertully upon the Air or Ather, 
which again Recoils upon it, and at the ſame time Strikes the Tympanum of the 
Ear by it's Elaſticity, and Informs the Mind from thence of the Struggle or Com- 
petition, which it has with the Percuſſion Derived from it; for if the Expanſive 
Force of the Body only ſtruck the Air or Ather, as it does in Colour, without a 
Reſiſtance from it, the Cauſe of Sound and Colour would be much the ſame, which 
it is plain they are not, ſince there may be a very Lively Colour, as in Flame, where 
yet there is no Sound which accompanys it; And that the Expanſtve of the Air or 
Ather, upon the Percuſſion of the Body, N likewiſe Act by it's Elaſtick Force 
both ways is Evident, becauſe otherwiſe no Impreſſion could be Communicated to 
the Ear; And this Doctrine is Confirmed in Fact, ſince we find that any Elaſtick Force, 
as that of the String of an Harp, or the Tone of a Bell, which does Communicate 


Sound, docs V brate and Temble and parts it's percuſſions all the ways, which 


Light and Co- 


lours /olved 


are Imaginable. | 
" FROM hence it is, that if we Suite a more Elaſtick Body, as a . or a a Marble, 


it will Reſult upon the Air or Æther more ſtrongly from that Percuſſion, and con- 
ſequently cauſe a Brisker or Livelier Sound to us, than if the ſame Force of Per- 
cuſſion is given to a Leſs Elaſtick Body, as Lead, which Produces to us a Flatter and 
a Deader; Steel upon Percuſſion Recoils more ſtrongly than Iron, Silver than Gold. 

Metals than Stone, and Stone than Clay or Earth, for the ſame Reaſon; and con- 
ſequently, the one Produce Sounds more Quick and Alert than thoſe of the 
other; And even in the Animal World, Noiſes are Produced from Mutual Quarrels 

and Conteſts, and Silence from Acquieſcence. 8 

nus allo, if Percuſſions are made with Different Forces upon the ſame Body, 
the Greater the Expanſive Force of Percuſſion is, the Greater will be the Expanſive 
of the Body upon Air or Ather, it will be ſo much the more Excited and Raiſed 
into Action, and by Conſequence will occaſion a ſtronger Sound to our Senſation; 
For, if we Strike a Stone or a Marble with a Leſs Fra of Percuſſion, it will Pro- 
duce a Leſs Sound, and if with a Greater, a more Intenſe one, and the lame obtains 
in Lead, or in any other Bodies. 

F. 14. FRom Sounds if we Proceed to Light and Colours, and the Refractions 

and Reflexions of them, we ſhall find, that the Expanſive and Contractive do here 


Jrom the fame likewiſe Prevail, and that they are Entirely derived from theſe Forces. 


Principles ; 
The Firſt of 


LicHT, as that of the Sun, of Fire, of the Flame of a Lamp or a Candle, is 


euer Ly 4 8 owing to the Expanſive Force of thoſe Luminous Bodies, which, Striking 


Percuſſion of 


upon 


— p , 
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upon Air or Ether, Produce the Senſations of a Vivid Yellow, or Orange in us ; the Expanſive 
By Air or ther, I here, and all along, mean a certain ſubtile Medium, which is par 

| ſuſceptible of theſe Various Percuſſions from Bodies, and of which all the World is «pon the KI. 

Full, which is Endued with a Degree of Action and Elafticity, by which it Com- Medium, 
municates the Impreſſions, made upon it, to our Senfations, from the moſt Diſtant = 
To /// d a0 THE 99 i [Hh 

Tro' this Medium is Alter'd and Changed in it's Force by other Forces, which 
Mix with it, eſpecially near the Sun, or the fixt Stars, the Earth, or the Planets, and 
the Various Comets, which belong to our or any other Solar Syſtem $3 which Forces, 
which mix with it, are Different, according to the Different Expanſive and Con- 
tractive Forces, of which the Sun, or the Star, or the Planet, or the Comet, is Com- 
pounded ; From which Diverſe and Sundry Mixtures their ſeveral Atmoſpheres are 
Formed. 7; | | ts 

'Tavs the Atmoſphere about the Sun muſt be of an Exceeding Expanſive Nature, 
and that about our Earth, in Compariſon with it, of a more Sullen, Heavy; and | 

Contractive, and as to the Moon, it ſeems to have None at all; That Body being in 8 1 
all Probability nothing more than a Vaſt and Stupendous Rock, Mountainous and e 
Craggy, Placed near the Earth, by the Great and All- wiſe Creator, for the Reflexion 
of Light, the Raiſing of Tides, and it's Drawing forth of Plants and Vegetables, by 
it's Contractive Force in Conjunction with the Expanſive of the Sun, and for a Source 
of Froſt and Cold, or the Contractive, as the Sun is of Heat and the Expanſive ; and 
which ſeems to be the Deſign of the fame Infinitely Intelligent Being, in Reſpect of 
Saturn's Ring, and His, and FJupiter's, Satellites, and all thoſe, which are called Se- 
condary Planets, with Regard to their Primary. LO” 15 

Bor allowing for the Variety of Atmoſpheres, Ariſing from the Different Natures 
of the Bodies, which they Surround, it is Reaſonable to think, that the whole 

Univerſe is filled with one Uniform Active Medium, Ordained and Produced by the 
Expanſive Force of the Infinite Mind, which Medium is capable of Tranſmitting the 

Actions of one Body to another, tho at an Immenſe Diſtance. 

Fox how can any one Conceive, that Bodies ſhould Act upon one another by 
Percuſſion, which is the Preient Caſe, without any thing to Conduct or Convey the 
Action? We may as well Affirm, that we can See, or Hear, or Taſt, or Smell, with- 
out any Impreſſion made upon our Organs of Senſation, as that any Percuſſion ſhould 
be Communicated from one Body to another, without a Medium to Tranſmit the 
Force which is Impreſs d. 0 

In Anſwer to this it is Affirmed, that Light is a Body, and that it is Emitted from Sir If. Newt. 
the Sun, and Arrives to us in 7 or 8 Minutes of Time, from Obſervations made OS. 
upon the Eclipſes of Jupiters Satellites, and that it always is Propagated in a Direct Diopiricks 
Line, all which are ſuppoſed to be Arguments, that Light does not Proceed from a 
Percuſſion upon a Medium, but from an Emanation of it from the Luminous Sub- 
ſtance ; Becauſe, if it was by a Percuſſion upon the Medium, Light, conſidered in it 
ſelf, would not be a Body, nor would it be Emitted from the Sun, nor, as it is 
Apprehended, would it come to us in a certain Proportion of Time, but in an In- 
ſtant, nor would it be Propagated in a Direct Line, but would be Diffuſed into all 
the Parts of the Medium, upon which the Impreſſion is made; In Refutation of 
which we ſay, ns „ | 

FirsT, That Light may have ſeveral of the Properties, which belong to Body, if 2, we Pov. 

it is Produc'd by a Percuſſion of the Expanſive Force of the Sun upon the Me- ie be an 

dium, which is Spread and Extended thro' the whole Univerſe, is Confeſſed; Becauſe a l 
the Medium, which is Excited by ſuch an Expanſive Force, is Body, and is Endued the Luminon! 
with the Various Properties and Affections of it, and Light in this Caſe is the Me- Loch. 
dium thus Excited. | _ | 
SECOND, Light is alſo Emitted from the Sun, by it's being Derived from and Owe- 
ing to the Percuſſion of it's Expanſive Force upon ſuch a Medium, by which it is 
Propagated to all the Parts of it's Syſtem; But to ſuppoſe Light to be an Emanation 
of the Particles of the Sun, thro' a Void Space, and that thoſe Particles are carry'd 
with that Exceeding Velocity, as to come from thence to us in 7 or $ Minutes 
of Time, is ſomething Incredible, and has many Difficulties Attending it. 


For 
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3 5 5 : —_ Fon Eirl, in feyeral Thouſand Years, by ſuch a Vaſt and Continual Efflux of Parts 


1 f . in every Minute, it would be Impoſſible, that the whole Body of the Sun ſhould 
not be entirely Waſted and Conſumed, and if all the Comets in the World were 
| to Fall into it, as no Body knows, that ever any one did, it would not be a ſuffi- 

cient Aliment for ſuch a Prodigious Expence of it's Particles; as ſhould every Minute 
and every Inſtant ſucceſſively Fill the whole Orb of oy Solar he vers and ns 
ny <4 Millions of Miles beyond it, 

- BesIDEs, What becomes of theſe Particles? Hers 4 is in Wine Thouſands FF; Years, 
in all Probability as many Particles ſent out from the Sun, as would Conſtitute a 
Maſs a Million or Ten Hundred Million Times Bigger than the whole Body of 
it, and yet no one can tell, where they are Lodged ; not in the Air or ther, 
for there is no ſenſible Incrcaſc of it's Denſity, nor in the Earth, the Moon, or the 
Planets, or fixt Stars, which we do not find Receive any Material Augmentation to 
their Bulk; So that in this Way of Philoſophy, there are Millions and Millions of 

Particles of Matter, and even of whole Suns, are Spent and Exhauſted by Light, and 
no Mortal can ſay, where they are, or give any more Account of them, than if they 
had Really and Entirely Vanilh'd. 

MoREoveR, For any Particles of Matter to be 17 ſeveral Millions of Miles, 
by a Local Motion, in 7 or 8 Minutes of Time, is ſo Contrary to all the Phxnome- 
nons of Nature, that to mention it only is to Explode it; And ſuch an Aflertion 
only Proceeds from this Philoſophy's maintaining a Vacuum, which could never Inform 
us of ſuch a Being, as the Sun, unleſs it ſent it's Emiſſaries ſo many Millions of Miles 
in every Inſtant of Time to Tell us of it; For we do not Experience or Know of any 
ſuch or the like Velocities in Being. And here I muſt fay, that the Greateſt Effects 
in Nature are Produced by Silent and Unheeded Cauſes, and we may, I believe, Af- 
firm, that, in General, the Reaſon, why we Underſtand fo little of Nature is, becauſe 
we are apt to Attribute every Effect to ſome Extraordinary Violence, made uſe of 
to Produce it, whereas Nature Acts by Gentle Methods, and almoſt, many Times, Un- 
diſcernible and Imperceptible ones to us, and that mult be the trueſt N ned 

which Explains it in that Way; 

FARTHER, ſuch a Number of Particles, be they as 1 Sunil as this Philoſophy can 
Imagine them, if yet they are Particles of Matter, Actuated with the ſuppoſed Velo- 
city, would, like a Rapid and Violent Stream, bear down all before them, and we 
ſhould not be Heated, but Knockt down by the Rays of the Sun. 

Thus even in the Infinitely ſmaller Velocity of a Canon Ball, it is ſaid, if it comes 
near to us, we are Affected very ſenſibly by the Motion, which it Impreſſes upon 
the Air, or Ether, or Medium, which Surrounds us, and it is very Evident, that we 
are ſcarcely able to ſtand againſt Violent and Tempeſtuous Winds, As to whoſe Parti- 
cles, tho perhaps they may be Groſſer, according to the Corpuſcular Philoſophy, yet 
their Velocity and Force is not a Millionth-Millionth Part of what is Attributed to 
the Particles of the Sun by the ſame Philoſophy. 

Tux, But if we only allow, that there is a Percuſſion of the Medium by the 
Expanſive Force of the Sun, ſuch a Percuſſion may be Communicated by it in 7 or 
8 Minutes of Time; Becauſe we in Fact find, that Sound, which is own'd to be from 
Vibration, and therefore from Percuſſion, is Propagated with a Great Velocity with- 

out any Rapid Motion of Parts, as is Evident in Eccho's, in which we hear the Re- 

turn of the Sound, almoſt as ſoon as it is Produced by Percuſſion upon the Sono- 
rous Body, without any Violent Agitation of Parts in Air or in Ether; but the 
Expanſive Force of Fire or Flame being ſtill Quicker, and to which there is little or 
no Reſiſtance given from Air or Ether, or from the ſame Medium, thro' which Sound 
is Promoted, to which there is a Reſiſtance given, the Percuſſion of it is Commu- 
cared thro it with an Exceeding Greater Velocity, ſo far, that we are ſuppoſed to 
ſee Light, as ſoon as it is Produced in Lightening or in the Flaſh of Gun-Powder, tho' 
we hear the Sound of Thunder, or the Report of a Cannon, Later. 


Bur even this kind of Percuſſion, namely, that of Fire or Flame, may be Diffe- 


Liebt may be 
Light mob rent, as in it's Force, ſo in the Propagation of it thro' the ſame Medinm, or where 


pagated, where the Percuſſion has the ſame Force, as that of the Sun, and the Medium is Different, 


e the Propagation of it may upon that Account be likewiſe Different; and therefore 


Force of the 
Luminous Body it is no ee Thing, that ſuch a Percuſſion, in ſome Cafes, may be Com- 


municated 
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Chap. 10 bs | 
municated in an Inſtant, e my bf Tl of the e 1 One 1s extremely is the ſame, nd iK 
Great, the Medium of the ſame Nature, and the Diſtance Small, * thro' which: it is . = 
Derived ; and in other Caſes, that the ſame Percuſſion may be Communicated in Va- where the Eu. 
rious 1 5 Different Portions of Time, as in 7 or 8 Minutes, where the Percuſſion ng e e 
is made from an Exceeding Expanſiye Force, and is Communicated thro' Different 44 ES. 
Mediums, and where the Diſtance of the Luminous © Object, as that of the Sun, is dium the ſam, 
Large and Great; for if there 1s any Contractive Medium, which Intervencs, as that 
of the Earth's Atmofphiere, or any other, it will give a Check and Interruption to 
the Propagation of ſuch a Percuſſion, and the Largeneſs of the Diſtance, thro' which 
the Action is Communicated, will alſo in ſome Proportion or other Diminith the 
Force of the Action. 

ON tlie Contrary, where the l is Different, 410 the Men and Diſtance 
of the Luminous Object are the ſame, and much more, where the Diſtance is Diffe- 
rent, it is Reaſonable to ſuppoſe, that Light will be Propagated to us in Different 


Portions and Spaces of Time; It would perhaps be hard to Evince this by Experi- 
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ments, but this is Evident, that the Flame of a Lamp, or a Candle, will not Com- 1 : 


municate it's Light to. ſo Great a Diſtance, as a ſtrong Blaze of Fire, nor will a 
Meteor be ſeen To far as the Sun, the Reaſon of which can be only, that the Ex- 
panſi Ive Force, and the Percuſſion conſequent upon it, is not ſo Vigorous in the one 
as in the other, and by the ſame Argument it's Propagation ſhould not. 

FourTH, As to the Propagation of Light in a Direct Line, this may be acknow- The Redilintal 
ledged, tho' the Propagation of it was by the Percuſſion of the Sun upon the Ela- Propagation of 
ſtick Medium, and not from an Emanation of any Solar Particles; becauſe a Force 8 


will be Directed and Communicated that Way, in which the Impreſſion is made, Particles from 
the Sun, not 


Bur then on the Contrary; | Light was Produced om an Emanation of the eg es "” 
Suns Particles, it would be Derived in Radius's Drawn from the Sun's Body, by pa . 
which means there would be a Million of Streams of Light Iſſueing in a Streight whereas a Per: 
Courſe from the Sun, with as many Intermediate Spaces, to which Light would not * 8 
Arrive, and by Conſequence, the Open Day would be Checquer'd with Alternate Force upon 4 
Portions of Light and Darkneſs, which is what we do , 21; Medion ih 

 BesIDrs which, upon the Interpoſition of a Cloud, by which theſe Streams of 
Lighs would be Intercepted, or in a Dark Chamber, where it's Ingreſs is only Per- 
mitted at a Foramen in the Window. Shut, a Perfect Darkneſs would Enſue, which 
again is Contrary to what every one's Obſervation will Inform him of; In all which 
Caſes it is Evident, that Light docs Diffuſe it ſelf out of any Streight Lines Drawn 
from the Sun; and therefore, if an Emanation of the Sun's Particles can give no 
Account of this Diffuſion of Light, and Percuſſion from the Expanſive Force of it 
can do it, for that Reaſon alſo the one is Preferrable to the other in an n Explanation 


of Nature, and which may be caſily done. 


For the Sun or any other Luminous Body ſtriking by it's 12 anſive Force upon 
the Elaſtick Medium in Direct Lines, and the Medium not Reſt iſting, as in Sound, 
but Communicating and Promoting the Force without Oppoſition, Light is by that 
means Propagated 7 Directum, but the Medium being Elaſtick, the Percuſſion will 
Excite a Vibration Side-ways, ſince Elaſticity or the Expanſive Force always Acts from 
a Center, as the Contractive does towards one, by which means there will be a Dif- 
fuſion of Light to every Part, and it will Spread and Enlarge it ſelf out of the Lines, 
thro' which the Original Communication is made. 
Ap from hence it is, that Light is more Vivid and Strong, and has a e why Light l 
Complexion in the Direct Rays of the Sun, and is Weaker and has a Paler Colout Different. 
out of them, or in a Shade, becauſe the Firſt Proceeds from the Direct Percuſſion 
of the Expanſive Force of the Sun, and the Laſt from the Lateral Percuſſion of the 
Direct; the Latter of which muſt certainly be more Languid than the Former, and is 
perhaps upon an Equal Balance nearly with the Contractive of the Medium. 
Taxkz is alſo another Reaſon, why the Light is not fo Strong in the Shade, whe- 277) Shades of 
ther of a Cloud, or of Trees, or of a Tower, or any other Body, becauſe the Light, * ore Dif: 
which is Reflected from them, is Alter'd and Chang d by the Peculiar Expanſi ive and” 
Contractive Forces of thoſe Bodies; Thus the Shade of a Stone Edifice is Lighter | 
than that of a Grove, and the Shade of a Cloud is Lighter or Darker, according to 
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Concerni the Chief Properties Book ME 
the Warſcur Compoſition” of the” Conttadiive” and Expanſive' Forces of the Cloud! 
JJ ß 
win Dot: Tens thetefote being che Narhre of Light, We may readity Conclude, what Dark: 
*, feels is chat it is Produred, not by 4 barePrivartont of Rays, or of the Expanſtye Force, 
hut Whete chere is the Teaſt Expaniive Force Communicated to our Organs of See- 
ig and conſequentiy, ltere the Conttaaive moſt Prevalls; which Contractive we 
3 not be ſenſible of, umefs Excited by ſore! Small Begtec at leaſt of the Ex- 
Fo it is Iipoſſible för us to Have any Poſitive Idea from a Privative Cauſe, and 
therefore it is, that we perceive ſeveral Degrees of Darkneſs, which could not be 
from one Abſolute Privation of Light, but muſt Proceed from a Greater Degree of 
the Conttactive in the Medium, and a Leffer of the Expanſiye in ſeyeral Pro. 
8 Thus the Night is not {6 Dark, when the Moon or the Stars appear, as 


bat Opaciy Fox which Reaſon Bodies, which have the Greateſt Proportion of the Contractive: 
and Tranſpa- and the Leaft of the Expanfive, are Opake, as Earths, Stones, Metals, and Minerals; and 
,, thoſe, which have the Greateſt Proportion of the Expanſtve, and the Leaſt of tlie Con- 
tractive, or where tlie Contractive and Expanſivèe are almoſt Equal, are Tranſparent, as 
Pure Flame, and Spirituous Liquors and Fluids in General, alſo Water, Air, and Æther, 
where the Conttrative and Expaniſive ate perhaps nearly Equal; Thus likewife Glaſs, 
which acquires an Exceedirig Expanſiye Force from the Fite, is Tranſparent; Metals, 
- Diffolved by if, will be Changed into Glaſs, and by Spirit of Nitre into a Tranſparent 
Fluid, and afterward into Chryſtals; all which Fiensmenerts are Evidently derived 
from the Exparifive Force prevailing over the Contractive, or being Equal to it nearly; 
for by that means, by theſe ſeveral Bodies, Acting from a Center, and not in ſo Great 
a Degree, or in an Equal nearly, towards one, there is a Paſſage permitted to the 
Rays of other Bodies thro them; but on the Contrary, where the Contractive Force 
is Great; that is; where the Bodies Act towards a Center, or, which is the fame, 
where the Forces of them Preſs together with more Vehemence, ſach a Paſlage of 

the Rays is Interrupted, and the Body thereby becomes Opake. 2 
Tunis Doctrine is Confirmed farther from out Fingers, which are, if look d upon in 
the Common Light of the Sun, Opake from the Contractive Force of our Fleſh and 
Skin, but if they are oppoſed to the Strong and Vivid Rays of it, they become in 
ſome ſort Tranſparent ;. becauſe. the Expanſive Force of the Sun, Joining with the Ex- 

panſive Fotce of the Blood, Surmounts the Contractive of the Fleſh and Skin to 
a: certain Degree; and induces that Tranſparency, which we in ſuch a Caſe Ex- 
Why Melax- F From this Account of Light and Darkneſs, we may know the Reaſon, why Me- 
_ _ lancholick Perſons are more pleaſed with a Dark, a Gloomy, or a Shaded Medium, 
fed with a than with a more Light and Enliven'd one, and with Graver and Darker Colours, 
Darker , than with the more Flaſhy and Airy, becauſe the Contractive Forces of their Minds 
lightened Me- arc SU criot to the Expanſive of them. 5 5 | „ — 
amn. As to Colours, we have Endeavour d to ſhew in the firſt Part of our Principles, 
ap end that they are Various Degrees of the Expanſive Force, occaſioned and produced by 
the Tranſmiflioh 6f it thro' the Edges of the Priſm, that is, by the Various Con- 
tractive Fotces, Which it meets With, and by which it is Reſiſted and Oppoſed in ſuch 

a Tranfmiffloll. 0 a 

Inus the Strongeſt and Liyclieſt Colour, and which comes neareſt to the Com- 
plexion of the Stitf's Rays, but is ſomething Darker, is a Fiery Red, and Proceeds from 
the Expaniſive Force of the Sun being the leaſt Diminiſh'd by the Contractive of the 
Glaſs, as Paſſing thro' the Thinneſt Part of it, that is, thro' the Extremity of it's 
' Edges; the Prifmatick Orange is a Weaker Red, and the Priſmatick Yellow a Weaker 
Orange, Green a Weaket Yellow, and Blue a Weaker Green, and Violet a Weaker 
Blue, arid Deep Violet a Weaker Violet; all which are produced from the Expanſive 
Force of the Suti's Rays being variouſly Enervated by Paſſing thro Greater Thick- 
neſſes of the Priſm, and therefore meeting with Different Degrees of the Con- 
tractive Force of it, which in like Proportions Weakens and Impairs the Expanſive 
Force of them. This alſo gives an Account of that Agrecable Diverſity of Colours, 
which we many Times obſerve in the Clouds upon the Riſing and Setting of the 
| SUN, 
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Sun, which is owing to the Different Oppoſition made to the Expanſtve Force of 
the Solar Beams by the Different Contractive of the Clouds, and the Different Obli- 

quity of the Rays, which Impinge upon them in a Thouſand Various Inclinations, 
both which Contribute to the Changeing the Expanſive Force into thoſe ſeveral 

Actions and Enervations of Action, from which we ſuppoſe Colours to Ariſe. 

Fnkomu this Doctrine it alſo follows, which we find in Fact, that the Fiery Red Rays 
have the Leaſt Degree of Refrangibility, that is, the Greateſt Expanſive Force, or 
the Greateſt Degree of Activity, Orange are the Next Leaſt Refrangible Rays, Yellow 
after Them, Then Green, Blue the Next, and Violet and Deep Violet are the moſt 
Refrangible, that is, have the Leaſt Proportion of the Expanſive Force, or the Leaſt 
Degree of Activity, and conſequently, are the moſt Removed from the Complexion | 
of the Sun's Rays, and Approach the neareſt to Darkneſs. 

AND upon theſe Principles, all the other Phænomenons of the Priſmatick Colours bs 2 
may be Explained, in which there are Various Mixtures and Combinations of them, 8 
and in which, as the Expanſive or Contractive Force more Prevails, the Colours are 1 
Brighter, or Heavier and Duller; Mr. Hawuskbee's Experiments do alſo abundantly be packs 
Confirm this Doctrine, From which he aſlerts, That Different Sorts of Bodies e 
afford us remarkably Different Lights, Different in Colour, and Different in Force 
and Vigour; which can Proceed from nothing elſe, unleſs their Various and Innate 
Proportions of the Expanſive and Contractive. c 

HEN CE likewiſe, when all of them are mixt together in a due e eee „ 
not the Solar Light, which is Yellowiſh, is Produced; becauſe, there being an Equal Sir 16. Newr- 
Balance of the Contractive and Expanſive Forces, a Colour, as the Whitenels of Light, Opticks. 
is Cauſed, which holds it ſelf Indifferently to all Colours; ſo that the Whitenels 
of Light is the ſame to Colour, as Tranſparency is to the Colours, with which Tran- 
ſparent Bodies are Tinged, they both eee from nearly an 1 Balance of 
the Contractive and Expanſivc Forces. | 

From hence farther it is, that Tranſparent and Colour'd Bodies are Fluid, or of The Difference 


a Glaſly Subſtance; becauſe in both thoſe Bodies either the Expanſive Prevails, or is 999% Ian 


{parent Colours 


ncarly Equal with the Contractive; but where Bodies are Colour'd and Opake, the 74 podies, and 


Contractive Prevails, tho' not to the Suppreſſion of the Expanſive, but to the De- 9pake ones. 
taining it's Action within a Point or a Surface ; whereas Spirit of Nitre, which has 

a Strong Expanſive Force Joined with ſome Degree of the Contractive from it's Salts, 

Exerts it ſelf out of a Point or a Surface, by Corroding and Diflolving Metals by 

it's Expanſion, as Fire or Flame does Wood or Fuel, and Converting them into a 

Fluidity. 

Tur Colour tlierefore of Fluid and A Bodies Proceeds, not from the Tranſ what Rea; 
miſſion of the Colour'd Rays, as Sir If. Newton Affirms, but from that Particular Str 7 * y 
Degree of the Expanſive Force, which is join'd with a Leſſer Degree of the Con- ee b 
tractive, in ſuch Bodies, which Acting upon the Elaſticx Medium Produces that Sen- ceeds from. 
ſation in us; and according as the Colour Approaches nearer to that of the Sun, Gn 
which has the Greateſt Expanſive Force of any Being we Know in Nature, the 5 
_ Greater is the Expanſive Force of ſuch a Fluid, if the Contractive Forces are Equal, 
which is the Caſe of Fiery Red, Orange, and Yellow. 

Thus we find, that Spirit of Nitre and Oil of Vitriol are of a Yellowiſh Colour, $tiris of Nine, 
which have the Greateſt Expanſive Force of any Fluids, as is Plain from their Corroſive 277,77 
or Burning Quality; and thoſe, which are called White Wines, and which are of a Yellow ines, 
vellowiſh Colour, are more Expanſive, that is, are Stronger and more Intoxicating than 1 aan Fa 
thoſe, which are of a Decp Red or Purple, if other Things are Equal; Alſo, Sacks, ke, or burt, 
Ales, and Brandies kept, are Expanſive and Yellow ; On the Contrary, Rheniſh, which e, and 
comes the neareſt to a White, has the leaſt Expanſiv or ME Force of all, as 
Water likewiſe has. 

Ir is alſo obſerved, that Red or purple Wines are generally more liable to Produce 
the Stone in us, and the Yellowiſh Wines more apt to Diſſolve or to Prevent it; 
that the Firſt are more Aſtringent, and the Laſt in fact Looſening and Diuretick ; 
all Which are manifeſt Arguments, that the Firſt kind of Fluids have more of the 
Contractive, and leſs of the Expanſive Force in them, and the Laſt more of the 
Expanſive and leſs of the Contractive: Suitable to which, Chymiſts aſſure us, that 
hy Red ARON in Tartar, or a Contractive Subſtance, but the White not. 
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1 alſo Evident, that the One are Swecter and Smoother, and the other more 
Rigid and Harſher; which is likewiſe another Inſtance, according. to what we have ſaid 
ow” concerning Taſts, that the one are more Expanſive, and the other e 
e. RED, Orange, or Yellow, on the other Hand, in Solid Bodies, if of the ſame 80. 
Tellow d Solid ſour with the Red, Orange, or Yellow, in Fluids, has the ſame Expanſive Force with 
Bodies Proceeds the Other, but is kept down and detained by the Superior Contractive to a Point or 
em, a Surface, in which it Acts upon the Elaſtick Medium with an Equal Force of 
Velocity, tho' Exerted in a Point or a Surface, with which Rod, hs or Yellow, 
in a more Spirituous Subſtance, does. 
Tus Clay Burnt acquires a Redneſs, and Lead Calcin'd n Minium, which 
have a Great Degree of the Contractive Force, and are Endued from the Fire with 
a Great Proportion of the Expanſive, which yet cannot Exert it ſelf any farther than 
a Point or a Surface, by Reaſon of the Vaſt Contractive, which obſtructs it, fo that 
from thence we only perceive the Regnels of cach Roa, without any other con- 


1 ſidetable Effect from it. 
hence the © AND the fame may be ſaid of Golds which by it's s Yellowneſs or Orange, has the 


 Tellowneſs of | Greateſt, Expanſive Force, but as from it's Weight it has the Greateſt Contractive, by 


_ that means the Expanſive is Loaded to that Degree, that it cannot Exert it elf, without 
a foreign Force to Excite it, beyond a Point or a Surface, and therefore it only Ads 
by it's Expanſive upon the Elaſtick Medium, and thereby Produces the Senſation of 
Grange or Yellow in us; Sound it cannot Impreſs upon us by ſuch an Expanſion, 
becauſe there is no Reſiſtance made to it, nor Smell, nor Taſt, becauſe it does not 
Act out of a Point or a Surface, that is, the Contractive is Superior to the Expanſive, 

Whercas, in Taſt and Smell, the Expanſive is Superior to the Contractive. 
nat the Na-. AND that Gold has a Great Proportion of the Expanſive, is Apparent, not only from 
zure of Poiſons, it's Colour, but from what is Afﬀirm'd, that the Leaf of it, or any Diſſolution of it, 
. is the beſt Cordial, that is, that ir has the Greateſt Expanſive Force Joind with a 
Virriel, which Contractive, which can be agreeable to our Natures; for there may be an Expanſive 
rue wen Force ]Join'd with a Contrattive fo Extraordinary, as Spirit of Nitre, or Oil of Vitriol, 
limate and Which ſhall Immediately Diſſolve them, and this is the Caſe of Poiſons, which have 
£Aſenick. too Great an Expanſive Force for the Contractive of our Conſtitutions ; as there are 
others, to wit; White Sublimate, Arſenick, ec. which have too Great a Contractivę 
for the Expanſive of them; What has been here ſaid of Red, Orange, and Yellow, 
is alſo Applicable to the Various Colours. of other Bodies, 1 da Ab wandes 

for their Different Expanſive and Contractive Forces. 

The Reflections F. 15. FROM the Colours of Light we ſhall now paſs on to the Refrations 


_ and Refradi9% and Reflections of it. 


Foal \- Tux Reflection of Light therefore Proceeds from the Expanſi ve Force of it, by 
Principles. u Which it Diſperſes it ſelf from a Lamp or the Sun, but Meeting with the Contractive 
Actions be Force of a Solid Body, which is Superior to it, it is hinder'd in it's Progreſs, and 
i Terfenmd. would there Ceaſe and Vaniſh, or elſe be Diffuſed upon the Surface of it, like Wa- 
ter or any otlier Fluid Pour'd upon the ſame Surface; and conſequently, there are 
Two Reaſons, which cauſe the Return of it's Rays: Firſt, It's own Native and Ex- 
panſive Encrgy from the Center of any Body, by which it Recoils from the Con- 
tractive, Which it cannot ſubdue 3 Second, The Expanſive Force, which is mixt with 
the Contractive in every Solid Body, in a certain Proportion and Degree, and which 
forwards and aſhfis the Revcrbitdtion.; And as this Expanſive Force is Greater in 
Solid Bodies; the Rays of Light are Reftected and Repuls d more ſtrongly. - Thus 
Wood or Stone are not fo: Vivid in their Reflections, as Burniſh'd e nor Iron 

or Lead ſo Active, as Steel, Becauſe they are not ſo Expanſive. 
Light not al- Ix cannot therefore be e in General, that Light is Reflected in the ſame 
may and Angle, in which it is Incident, ſince in Different Circumſtances of the Repelling or 
flected in the Tunundus Body, the Reflections of Light from it may be in Different Angles; 
ce t is nototious in Fact, that we fee the Colours of Bodies in all Angles of Reflection, | 
tem tlio' the Sun or Candle, which Illuminates them, is in a Perpendicular Situation to 
them; The Light of the Sun or a Lamp by it's Force of Expanſion Diffuſes it ſelf 
every way, and by the Joint Contractive and Expanſive Force of the Body is Repell'd 
every Way, and at all Angles. From hencc it is, that Light is weaken d by Re- 


e becaule it meets with the Contrary a * Duller Force of Expanſion and Con- 
traction 
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traction in Bodies, which by their Impreſſion Change and Diminiſh the Kdree of it. 

FRoM hence likewiſe it is, that Concave and Burniſh'd Metals, or Poliſh'd Glafles, ith Concave 
Reflect Light to a Focus or Point, and Convex ones from one, by which meals in _ Red 
the Firſt Caſe it is Stronger and more Collected, and in (mn Laſt Weaken'd and Ligw 7 4 bs. 
Diſpers d. 6 

BECAUSE the Contractive and Expanſ ve Force of the Condive Body, being Superior to ſeveral. 
the Expanſive of the Light, Repells it; and as it's Parts are in a Situation, by which 
it's Actions are made to Tend the füme Way or to a Point, they accordingly De- 
termine the Reflection of Light to one; on the Contrary in Convex Reflecting Bo- 
dies, the Expanſtve and Contractive Forces in them are Superior to the Expanſive of 
Light, which is Repell'd by them, but as their Parts are in a Situation of Convexity, 
by which they Act Contrary ways, Light is alſo Repell'd to Different Points, and 
1s thereby Diſſipated and Weaken'd. Or elſe, This may be perhaps owing to a Su- 

xcriority of the Light's Expanſive Acting againſt and Reſulting from the Contractiye, 
there of the Coricave: and here of the Conver: 5 

Tur Conſequence of which is, that Objects, which arc Repreſented to us in amy, object. 
Thicker and a more Conſtipated Light, appear Larger, and in a Thinner and more 4 1101 
Diluted, Smaller; that the Former becomes Inflammant, and the Latter is lets than g and Di. 
the Natural Heat of the Sun's Rays. wink 4 i 15 
Ab in Plane Bodies, a middle Effect is produced betwixt Both, and Light is Re- 1 les 
flected much the fame, as what it was when Incident; Objects are not much In- man? in the one 
creasd or Diminiſh'd, nor the Heat of the Sun's Light, and there is no Difference eee 
bet wixt the Incident and Refle&ed Light, excepting what Ariſes from the Expanſive and in the other. 
Contractive Force of the Repelling Body, by which it is in ſome Meaſure Weakened, % 2 5 

ON the other Hand, the Refraction of Light Proceeds from the Superiority of the „% % b. 
Expanſive Force of Light, above that of the Expanſ ve and Contractive of the Bodies, ain f 


thro' which it is Refracted, by which it Forces it's Paſſage thro', inftead of being * ight is Per- 


formed in Ge. 


Repell'd by them; And as in Convex ones, the Parts Act towards Different Points, aral, and in 
the Expanſive of Light Acts in Oppoſition to them, and Collects it ſelf to one by Particular 


thro? Concave © 


Surmounting their Force of Diſperſing it; and in Concave Bodies, where the Parts % e 
Act towards the ſame Point, the Expanſive of Light Acts with a Contrary Direction, Glaſſes. 
and Surmounting that Force of Contraction, Tends and Diſperſes it ſelf towards the ©: DEP Les 
Sides of the Sober, and thereby becomes Weaker; or elſe perhaps this may Ph Fr 
owing to the Greater Force of the Glaſs, which draws the Light to a Focus in the 
Convex: and from one in the Concave; and from hence, as before, Light will be 
more Denſe and Conſtipated in the Firſt Caſe, and thereby become Inflammant, 
and Objects will appear Greater in it, and in the Laſt Caſe, it will be Thinner and 
more Diluted, and Objects appear Diminiſh'd; And in Plane Glaſſes, the Refracted 
Light obtains a Middle Effect betwixt both theſe. 
Having gone thro the ſeveral Eſſential and Accidental Properties of Matter, as 
they arc Termed, we ſhall now go on to give an Explanation of the ſeveral Ope- 
rations and Effects in Chymiſtry from theſe Expanſive and Contractive Forces, after 
we have taken Notice, that if we Admit of theſe Forces in Bodies, there will be no 
Occalion for any Imaginary ſubtile Spirit, which is ſuppoſed to Peryade all Groſs Sir If: Newt: 
Bodies, and which is Latent in them, by which their Parts attract each other, and Taos = 
is the Cauſe of the Coheſion of them, by which alfo Electrical Bodies are ſaid to 484. Edit. 1 
Act, and to have a Power of Attracting and Repelling Bodies at Greater Diſtances, 
by which Light is Emitted, Reflected, and Refracted, and all Senſation is Excited. 
and Animal Motion Performed according to the Direction of the Will, namely, by 
the Vibrations of this ſubtile Spirit; ſince all theſe are Accounted for by theſe Real 
Expanſive and Contractive Forces, which ate the Eſſence and Subſtratum of Matter, 
and from which, as we have ſhewn, all it's Properties are Derived. 
F. 16. Bur before we Proceed to Chymiſtry, we ſhall from theſe Principles give The Strang 
a Solution of thoſe Strange and Wonderful Phznomenons, which Ariſe from "the _ Wonder fu: 
Friction of Glaſs. Lions from 
LET a Glaſs Sphere be Exhauſted of it's Air, and Revolved TO upon an Axis he Friition of 
by the Motion of a Wheel, and let it be Rubbed whilſt Revolving, till it has ac- Sd e 
quired a ſufficient Heat by it's Friction; and from a Semicircular Are large enough reibt 
to Encompals the Sphere, Let ſeycral Threads of Yarn hang Perpendictilatly over it; 
after 
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Mr.Hauksbee's aftex the Glaſs Sphere has acquired a certain Degree of Heat, the Threads Will riſe 
ry eee from their Perpendicular Situation, and Point like ſo many Radius's to the Center 
Pag. 191. of the Sphere; if the Semicircular Arc is placed under the Sphere, or if it is fixt in 
—__ _ an. Horizontal Poſi ition;. and in both Caſes with the Concave Part towards it, the 
bee, Plate 6. ſame Effect will be Conſequent, that is, the Threads will Riſe and Direct memſclyeh 
Pag- 20 like ſo many Radius's, to the Center of the Sphere. 

AND on the Contrary, if the Inward Cavity of the Sphere is now en to 
Communicate with the Air, and there is an Axis Inſerted into it, with a Small Circle 
affixt thereto, and Threads of Yarn are faſtened to the Circle; upon the Circum- 
volution and Friction of the Glaſs Sphere, the Threads will Riſe and Extend them- 
ſelves from the Circle, and it's Axis in ſo many Radius's Pointing towards the 
Spherical Surface; and whilſt the Threads arc under the Influence of the Glals's 
Electricity, they may be Moved by the Finger without Touching them. and even by 
the Finger and Breath, thro' the Glaſs it felt. 

of the Fim Ix order to ſolve which Phænomenons, it muſt be 5 that Clas has a 

. oo Great Contractive Force from the Flints and Sands, of which it is Compoled, which, 

hs Pomzing of tho' not the Heavieſt, are ſome of. the Hardeſt and moſt Compact oubſtances ; that, 

the Threads by their Fuſion in the Fire, a Great Degree of the Expanſive is acquired to them; 

„„ by the Former of theſe, Glaſs is of a Cloſe and Solid Contexture, and, by the 

Latter, becomes Fluid in Heat, and Suſceptible of any Impreſſion, and when Cold 
is Brittle, it's Parts caſily Separated, and is to a Great Degree Elaſtick and Expanſive 
under the Reſtriction and Conſtraint of it's ContraQtive ; when therefore the Expan- 
ſive is Excited by Friction, it Exerts it's ſelf in Radiuss from the Center, as the 
Actions of all Spherical and Convex Bodies do, thro' the Ambient Medium; the 
Threads of Yarn, which by their hanging Perpendicularly in the ſame Medium, have 
a Contractive or Gravitating Force, which is contrary to the Expanſive, ſuitably up- 
on this Action of the Expanſive thro the Medium, which was before in Aquilibrio, 
Exerts it's Contractive in an Oppoſite Direction to the ſame Center, from which the 
Expanſive Acted, to preſerve the Equal Poiſe, which the Expanſive had Diſturb'd and 
over Balanc'd, and which, by ſuch Tendency of a Contrary Force, is again Reduc d 

to an Equilibrium, or as near as theſe Two Acting Forces can do it. 

e the other Hand, if a Circle and the Threads of Yarn affixt to it are placed 

within the Glaſs Sphere, and the Air Communicates with the Cavity of it, the 

Threads will Riſe from the Center and Extend themſelves to the Concave of the 
Glaſs, becauſe the Expanſive Force of it, Excited by Friction, does now Exert it ſelf In- 
wards, and towards the Center, as a Spherical and Concave Body does, where it's 
Action is Determined to the Medium, which lies within it, and by conſequence, 
Diſturbs the Æquilibrium of ſuch a Medium; the ContraQtive Force therefore of the 
Yarn, having a Contrary one, Diſperſes and Dilates it ſelf from a Center in the 
Medium ſo Aﬀected, and obtains the Power of an Expanſive; This kind of Action 
of the Expanſive and Contractive, in Oppoſition to each other, has been Exemplified 
in the Revolutions of the Heavenly Bodies, in the Actions betwixt the Moon and 
the Earth, and in the Reflections and Refractions of Light, and is farther juſtified 
by theſe Experiments, which have been hitherto deſervedly Accounted very Sur- 
prizing. If what we have ſaid is not ſufficiently Convincing, perhaps the Suppoſition 
ot an "Expanſive Force in Yarn, which it Evidently has from Balls, which are made 
of it, will give us a Solution; if we will but Allow, that as the Expanſive and Con- 
tractive Act in Oppoſition to each other, ſo the Expanſive Forces Unite with and 
Tend to each other, and therefore the Threads of Yarn will Tend to the Expanſive 
9 the Glaſs Excited by Friction. 
| FRoM hence it is Manifeſt, that an Aaquilibrium of the Air is 3 to theſe 
Phænomenons, for if the Expanſive Force of the Glaſs, and the Contractive of the 
Yarn were to Exert their Actions in Vacuo, where there is little or no Aquilibrium 
of Force to be Preſerved, they would cach of them ſpend. their Forces of Expan- 
hon and Contraction BY themſelves, without any Effect produced in Relation to 
each other. | 
We may likewiſe Conclade, that there is a Certain Force and Action Diſpers'd 
thro' the whole Univerſe, ſince otherwiſe the Expanſive Force of the Sun, and the 


Contractive of che Earth, Moon, and Planets, would Exert themſelyes without any 
| Reſpect 
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Reſpect t6; or Iaſtuence upon cach other, unleſs there was ſuch a Medi; deſtined. | 
to Communicate their: Actions, and very much in an Equilibrium with, it ſelf. 

THrarT this Refined Aquilibrinm may be caſily Piſturbed by a Finger, or 4 Breath; 
is no Wonder, or even tho the Glaſs it ſelf, which in this Caſe acquires an Ex- 

patifive Force, and is as Permeable as the Air, which Surrounds it, tho not to. the, 
Touch, yet as to any Forces, which may Diſtarb- the Equilibrium, of which. the, | 
Glafs* makes up only one Part of the Moment. ; 

Tar theſe Effluvia muſt be very ſubtile is very Plain, becauſe they, are none 
at all, all theſe Phænomena only proceeding from the Innate Forces of Bodies com- 
with one another, without the leaſt Diminution of their Matter or their 
Pitielel. 1 

War I have here in General ſaid might e ſatisfy the Excellent Mr. 
Hmuksbee, if he were now alive, in Reſpect to ſeveral Queries, which he makes, and 
whoſe Obſervations and Experiments, and ee Remarks upon them, deſerve 
to be in tlie Hands of all Lovers of Philoſophick Truth, who will not Reſign 
their Notions of Nature to the Preſent Mathematick and Abſtracted Commenters 

on it. 

Tk Electricity of Glaſs, or the Tendency of the Threads to the Center, or to How the Purpls 
the Concave” Surface of it's Sphere, requires the Air in the one Cale or, the other, %, 64 
but to Produce” the Phznomenon of Purple Light a quite Contrary Circumſtance is 
Expected, that is, a Vacuum or rather a Leſſer Force in the Medium, than in Com- 
mon Air; The Reaſon of which is Plain, becauſe the Expanſive Force of the Glaſs, 
when Excited by Friction, Acting upon a Leſs Force than that of Common Air, 

Raiſes it into a kind of Flame, which when a Greater Force is Introduc'd, as that 

of Common Air, it's Effect is Diminiſhed, and then Vaniſhes, or is Extinguiſh'd by 

it, as Common Flame by Water; That this Flame is a Purple one, Proceeds from 

the Weakneſs of the Expanſive Force of Glaſs, tho Excited to the: utmoſt Degree, 
and from the Contractive Force of it, which hinders it's Expanſion, according to 

what we have already Alledged concerning that Colour; This Purple Flame darts 

Inwards, as the Air is admitted, by Endeavouring with an Impetus to recede from 

it, as being of a Contractive Force in Reſpect of it, and for the fame Reaſon, that | 
Flame ſtrikes Upward. 

Tux Blue Sparkles, which it Emirs, arife from the Friction, by Which the Ex . Blue 
panfive Force of the Glafs is fo far raiſed, as to be Superior in ſome Minute Par- bee 
ticles to the Contractive of it, from whence they fly off, and by the Expanſtve being Noiſe are Cars 
Increas'd the Purple is heightened into a Blue; and the Crackling Noiſe is cauſed. by . 
the Contranitency, which there is betwixt rhe Expanſive and Contractive, as in the 
Expanſive of Flame, and the Contractive of Wood, or the Expanſive of Percuſſion, 
and the Contractive of Glaſs, Stone, or an Anvil, or any other Contranitent Body 
to the Expanſive. 

A Glafs Cylinder, either Solid or Hollow, by Friction becomes Electrical, This is % « Glaſi 
ſolved by what foregoes, and there is no Occaſion to exhauſt the Air in the laſt Caſe, nh inder be. 
becauſe it's Action is Cloſe and Compact by the Sides of the Figure lying fo near each f7* ds 
other, and therefore not much Interrupted by the Interyening Air, which rather com- 
plys with it, and makes it the ſame, as if a Solid one was "uſed. 

No other Heat, but that of Friction, will Produce this Electricity in Glaſs, becauſe wy no Hear, 
by Friction its own Proper Expanſive Force is Raiſed and Excited, whereas any wo 
other Heat Proceeds from an Expanfive Force, which is Different from it's own, and produce this 
Acts not in Concurrence with, but in Oppoſition to it, and therefore rather Weakens Elefricity. 
and Impairs it. 

IT will Exert it's Expanſi ive or Electrical Force thro' Glaſs, becauſe it has the ſame 7% thi: Ele. 
kind of Expanſive Force with it, tho not Excited, and leſs thro' Muſlin, becauſe it * oth 
is of a more Contractive and Glutinous Nature and obſtructs it's Action; and for 640 leſs thre 
the ſame Reaſon, if the Glaſs Cylinder lies betwixt Two Pieces of Wood, it's Electri- Malin, and | 
city fails, becauſe of their Clammy, Glutinous, and Contractive Forces in Reſpect 15% Lo irt 
of the Quick and Elaſtick Force of the Glaſs, which is therefore Oppoſed, Vanquiſh' d, 
and Dampt by them. 


LASTLY, 
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31 12 Concerning the Nash 07 gh Bock Il. | 
whit dttradts Lasrü v, It Attracts and Repells Leaf-Gold, and the like Small and Light Bodies by 
Leaf 8327 „ Turns, and When once they have been fully Repell d, they, cannot be made to Touch ; 


other Small it, till they have been Reflected from ſome other Body. 8 


r Reaſon. of which is, that the Expanſiye Force 1 the Glaſs, oy. Raiſed Pa : 


dies, and why _ 
ſuch Bodi, Excited by Friction, is in a kind of Conteſt with it's Contractiye; When there fore 


when fully Re. the Expanſive, Prevails, the Contractiye of the Gold is carry d in Oppoſition. to it, as 


ell d, cannot 
1 „e „ the Threads of Yarn were before, to preſerve the Equal Balance of the Medium, : 


bor reg ver when the Contractive prevails the Leat-Gold Reſults from it to the Side of the Ex- 
rill they have anſive, and will not be made to Return upon the Expanſive's, Prevailing, that is, 


been Reflected P* 
from po -- by the utmoſt Force of. Elcctricity, becauſe it has now acquired an Expanſive Force, 


ben Body. and therefore cannot Act in Oppoſition to it, as before, unleſs it obtains © new Con- 


tractive Force, by Touching ſome other Body, which is endued with it, after which 
it wWill again, upon the Expanſive Force Prevailing, Act with the Contractive and in 
Oppoſi tion to the Expanſiye, and ſo in Infinitum., 

FROM Which it is Manifeſt, that there is not only a Contagion in our Minds, from | 
the Company we Converſe with, of Good or Evil, of Mirth or Severity, bat that 
it is a General Law in Nature, and that even Material Subſtances are Infected with the 

> Expanſive or Contractive, as they Act in Concert and in Conjunction with thoſe Forces. 

Ifrx would be caſy, from theſe Principles of the Expanſive and Contractive Forces, 

GA to ſolve, I belicye, every one of the Strange and Surprizing Phænomenons Exhibited 
to us, from thc very Ingenious Experiments of Mr. Hawksbee, I have only given an 
Inſtance of Js and ſhall now. Procccd to the Equally Wondcriul ones in 


e | 
'© HAP. Il. 
Concerning the. Prin cipal eee Olfervatl n ; Chymd ry. 


The Preſent 8 To [T has been 1 . Method of Authors and Teachers in this Science 
1 Ido Treat of Chymiſtry, as if they were Giving a Collection of Receipts, for 
ed ro a Phile- the Compoſition of Drugs and Medicines, for the Trade of Apothecaries, and for 
e ans the Uſe of the Phyſician, rather than Forming a Syſtem of Experiments for the Satis- 
—— faction of the Philoſopher, and the Inquirer into Nature and it's Operations 3 : and 
and others. from hence it is, we find them Diſtributing their Analyſis of Bodies into that of 
the Mineral, the Vegetable, and the Animal Kingdom, and under thoſe ſeveral Heads 
to furniſh us with "the Chymical Reſolution of Gold, Silver, Copper; of Guiacum, 

the Bark of Peru, Opium; or of Vipers, Urine, Honey, Hartſhorn, and the Like. 


The Methed F. 2. WHEREAS the Reverſe of ſuch a Procedure is what becomes a Philoſopher, 


eee, hd who is not ſo much concerned to know the Particular and Artificial Manner of 

an Inquiſition, Analyzing theſe Bodies, as the General Effects, which Reſult from ſuch an Analyſis ; 
the Firſt being the Buſineſs of the Operator and the Mechanick, and the Laſt of the 
Studious and the Inquiſitive; Conſidering this many Years ago, I had Drawn up ſe- 
veral Papers in order to put this Science into a Different Method, from what had 
been Practiced by the Profeſſors of it; Namely, by Ranking and Diſpoſing their 
_ Proceſſes under thoſe General Phænomenons, in which they Terminated, as Spirits, 
Oils or Sulphurs, Water or Phlegm, Salts and Earth, Calcination, Chryſtallization, 
Precipitation, Coagulation, Condenſation, Diſſolution, Rarefaction, Pulverization, In- 
flammation, Diſtillation, Sublimation, Digeſtion, Extraction, and Colour; and tho 
I have been Prevented in Finiſhing theſe Papers by many other Studies, which have 
.. Employed my Inquirics, it is a Satisfaction to Me to find the ſame Method Approved 
oh, by the Learned and Ingenious Dr. Freind, in his Prelectiones Chymice. 


The Projent'\ F. 3. I Shall therefore go on in the way, which I Originally propoſed to my ſelf 
Principles of in the Purſuit of Nature, or Firſt conſider the Principles of Chymiſtry, which by molt 


Chymiftry Fre- are confeſs d to be thoſe of Spirit, Oil, Salt, Sulphur, and Earth; which yet, it is Plain, 


cations and not 5 
Proved. are very Imaginary ones, becauſe all Bodies cannot be Reſolved into theſe Principles; 


tene All of them are found in Animals and Vegetables, but not ſo caſily in Minerals, 


Engliſh 
Edit. z. and in Gold and Silver, not ſo much as one of them, of which there can be no 


vag 9. Separation made at all. 
Ax 


313 


Chap. II. arid A Phanomenons in it. 


AND on {6 Contrary, tho Glaſs is made of Sand, and Aſhes or N Salt, 3 can be 
no Salt Extracted from it, from whence it is Inferred, that Bodies may be Com- 
pounded of Principles, into which they cannot by any Art be Reſolved; which ſeems 
altogether Impoſſible; for if there were Spirit, Oil, Sulphur, and Salt of Glaſs, no 
doubt they would be as much found in it by the Operations of Chymiſtry, as thoſe 
Principles are Experienc d to be in Animals and Vegetables; but as we never heard 
of any of them, ſo it muſt be Confeſs d, that all of them are Equally wanting in 
the one, as they abound in the other, and that Glaſs in that Reſpect is of a like 
Nature with Gold or Silver; Spirit, Oil, and Sulphur, are not of ſo ſullen a Diſpo- 
ſition, as not to obey the Influences of the Quick and Active Motion of the Fire, 
if any ſuch were Latent in the Subſtances we have Named. 


F. 4. Ir yet we allow the Expanſive and Contractive Forces in Bodies, which I have ½ Glaſs and 
been hitherto Defending, the Caſe is Plain, that as all Bodies conſiſt of theſe Two /9m! Mi 
Forces in Various Degrees of them, ſo where the Expanſive Force is moſt Prevalent, 33 
as it certainly is in Animals and Vegetables if Compared with Metals, Spirit, Oil, and Principles, and 
Sulphur, which are of ati Expanſive Nature, may be Produced and Separated ieee 
by the Expanſive Force of Fire, and want only the Aſliſtance of that Force tor their of "them. 
Formation and Exertion. _ 

ON the other Hand, when, as in Glaſs, the utmoſt Expanſi ve Force of Fire has 


been uſed in it's Production, no Chymical or Analyzing Force of the Fire can alter 


it's Conſtitution and Diſpoſition 3 the Expanſive and Contractive are ſo ſtrongly united, . 


that it will be Impoſſible to ſeparate them into Diſtin&t Principles, and they will 
either unite with one another, as far as Poſſible in Fuſion, notwithſtanding a new 
Expanſive Force endeavours to diſturb them, or by Friction, when the hates Con- 
teſt is Excited betwixt them, as has been before ee, there will be only Small 
Glaſſy Particles Emitted from them. 5 

Anp ſince Gold and Silver obtain the ſame Obſtinacy, we may conclude they are 
only more Conſtipated Glaſſes, whoſe Expanſive and Contractive Forces are Greater, 
and more Cloſely and Firmly united to each other, and that in all Probability they 
are made and formed in the Earth, by the Exceeding Heat of the Sun, or by Sub- 
tertaneous Fires Mixing with, and Fuſcing of Certain Earths or Contractive Forces, 
which are proper for EE Productions, as Sand or Aſhes are Converted by a like 
Expanſiye Force into Glaſs; Minerals are not ſo Contractive as Metals, nor ſo Ex- 
panſive as Vegetables or Animals, and therefore the Principles of Spirit, Oil, and 
Sulphur may be Extracted from them, more caſily than from Metals, and more 
5 than from Animals and Vegetables. 


F. 5. Wr have ſhewn in the foregoing Section, why ſome Bode which have a The Real Prin 
Greater Contractive Force, and where the Expanſive is firmly united with it, have oy 3 
none of the Chymical Principles, and where the Expanſive Force more Prevails, that e and 
they have all of them; we ſhall now conſider the Principles themſelves, which are bee 
Evidently Reſolved into theſe Expanſiye and Contractive Forces; Spirit, Phlegm, and 74 Mixtures 
Oil, proceed from the Prevalence of the Expanſive Force, and Salts and Earth from 4 Combina- 
the Contraftive, and therefore the one may be called the Active, and the other the ap Sona 
Paſſive; and tho this Diſtinction is Different from what is maintained by Chymiſts, Pag. 10. 
who make Spirit, Oil, and Salt to be the Active Principles, and Phlegm and Earth to 3 Ervin. 
be the Paſſive ones, yet the Juſtneſs of it will appear from hence, that even Spirits are 8 
acknowledged to be nothing elſe than Salts Diſſolved in Phlegm, and certainly the 
Diſſolvent mult therefore be the Active Principle, and that which is Diſſolved the 
Paſſive; Phlegm is Fluid, and Salts not ſo, but when Diſſolved in one; And laſtly, 
Phlegm in Diſtillation comes before the Spirits, when they are Fixt, and after them, 
when they are Volatile, which ſhews that it is even more Active than ſome Spirits, 
tho'; leſs Active than others, and that it may be deſervedly Rank't amongſt the Active 
Principles, and therefore falls under the Expanſive ; whereas Salt remains Diſguiſed 
in the Earth, after the other Mingples are Extracted, and conſequently | belongs to 
the Contractive. = 

F. 6. As to Spirits, they are Subtile, Piercing, and Light Subſtances, 
Motion than any other of the Principles, and are 5 Three Sorts, the Spirit of ;, Chymiſtry 
Animals, the Burning Spirit of Vegetables, and the Acid Spirit; the Firſt, as of counted for 
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Lemery, 


Pag. 3. 9, 10. 


Hartfhorn, is faid to be norlritig but 9 0 Salt Diflolved by Phitegrn, the 3 
as Alcohol, ot Spirit of Win” Spirit of Juttiper anck Roſemary, an Exalted Git; 
and the Third, as the Spirit of Vinegat, Tattar, arid Vitriol, an Acid r Salt 


put into Fufion, and made Fluid BY Te. 
THE Spirit of Animals therefore Proceeds from a Grvall Erpähſfte votee into 4 


Concerning 1h Prineiples of 


| ſalt Contradtive One, ds Phtegn has but a frmall Defgtce of Expanſion, being only 


Fluid and not Fiery, as rather Raiſed by Fite, than Formed by it; and the Vols 


_ tile Salt has but a fmill Degree of Contraction, being made in ſome Reſpect Ex- 


panfive by the Expatiſive Force itt the Citculations of the Humours in the Animal, 


from which it is Extracted. 
Tae Burning Spirit of Vegetables is therefore Cortfortided of a Greater Device 


of the Expanſive, than the Former Spirit, and of almoſt an Equal one of the n 


tractive, by the Firſt of which it becomes Inflammable, and by the Laſt Oleous and Clam- 
my, and the Parts more ſtrongly Cohere and are more Firmly united to one another, 
than in Spirit of Animals; and this is Evident from the Differcat Conſtitution of 
Animals and Vegetables, the Former being ſupported by the Proper and Weaker 
Expanſion of the Circulation of it's own e te which are of a leſs ContraQive 
Nature, and the Latter by the vaſt Expanſi ve Force of the Sun, Acting Ea 
more Contractive, and Earthy Matter. 

Tar Acid Spirit therefore is Formed from a Great Expanſive Force of Fire into 
a Great Contractive of Tartar or Vitriol, and is the Reverſe of thoſe Forces, which 
Enter into the Compoſition of the Spirit of Animals, by the Former of which it 
becomes a Spirit 8 Fluid, and by the Latter Acid and Fixt, as to it's Salts, and 
it is not Inflammable, becauſe the Expanſive is ſufficient to raiſe the Contractive 
into a Spirit, but not to diſpoſe it to a farther Activity. 

FROM all which it is Apparent, that the Expanſive Force of the Fire has a Great 
Influence in Forming and Compounding theſe Spirits, and that they are not properly 
in Bodies themſelves, but as ſuch Bodies contain thoſe Principles and Diſpoſitions 


of Force, which render them capable of being Reiſed and Animated into Ne by 
the Applicarion of the Expavſive of Free; 


Concerning the 
Spirit of Saturn 
and Venus. 

: Lemery. 
Chap. 5. 6. 
Part Oo 


F. 7. From hence i it is, that Spirits may be paul from Abel and 4 Copper, breidlt 
their Nane are more Expanſive than thoſe of 'other Metals, as is Evident from 


the caſy Fuſion, the Pliantneſs and Softneſs of the Firſt, by which it Approaches 


towards a Fluid, and from the Quick and Reidy Diffolution of the Parts of the 
Latter, even by Warm Water only, and it's Changeing into Ruſt and Verdegreeſe, by 
a Drop of Cold; From this Innate Expanſive Force it is, that they abound with Snl- 


phurs, but to Exalt theſe Metals into a Spirit, Three Things are Required, all which 
Contribute to the raiſing their Innate Expanſive; Firft, that Lead ſhould be Calcin'd 
into a Ceruſſe, or Copper Reduc'd to a Ruſt or a Verdegreeſe; Second, that this 
Ceruſſe or Verdegrecfe thould be mixt with a Fluid, as Vinegar, by which it Incor- 


porates into a Salt or a Chryſtalz And Third, that it ſhould be Excited into the 


Higheſt Expaſi we, of Which it is Capable, by Fire and Diſtillation. 


Concernin 
Spirit of Salt 
and Nitre. 

Lemery, 


5 Chap. 15. 16, 


Part 1 


F. 8. Setrir of Salt is made by all the Ways, which can Promote and Adpanee ch 
Innate ExpanſlveFotce, Which belongs to it; It has a Great: Degree of the Contractive, 
by it's Parts bcuig ſo cloſe United. that the utmoſt Force of Fire is not ſufficient 
to diſengage the, unlets otter's Earth is mixt with it, or ſome other the like Sub- 
Nance ; F It is yet not 10 Colltrackive as Metals, becatiſe it is Endued with a Quick and 
Pungent Taſt, which can only Proceed from it Expanſive, Whereas Metals in General 


have little or "hone belonging to theth, and it's Parts are not ſo Solid nor ſo Heavy ; 


it is alſo formed from A Fluid, as Sea- Water or Uritic, ec. and confequenitly is lefs 
ContraQive- and more Expanfe in it's Nature than Metals are. 

TIE il Step, taken to Raiſe it's Natural Expanſiye Force into an Artificial Spi- 
1 Dry it in the Beams of the Sun, or over the Fire; Second, to Pound 
and Grind it to a Imall Powter ; Third, to mix Potter's Earth with it, Which has 
an Expanſive by it's having a Deterſive or Corroſiye Force; Fourth, to Temper it with 


Water, which, by it's being capable of Diſſolving it, has likewiſe an Expanſtve Force; 
Fifth, to Dry this Compoſition in the Sun; And Laſtly, to Diſtill it in a Rever- 


beratory Furnace, Firſt, by a Gentle Fire to ſeparate the THIER from it, ancke then, 


by 
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by Increaſing it to the utmoſt Degree, when the Spirits will come out in White 
Clouds, and continuing it in this Condition for 12 or 15 Hours; From all which 
Procedure it is Manifeſt, that every Gradation Tends to the Exalting the Expanſive 
Force of the Salt, till it is Formed and Excited into a Spirit, which yet, after all 
theſe Operations, retains a Contractive Force, which is Manifeſt from it's Acidity. 

Spikir of Nitre is Drawn much the ſame Way, namely, by Reducing the Salt to a 
Powder, then mixing it with Potter's Earth, and afterwards Diſtilling it in a Large Re- 
tort, and in a Reyerberatory Furnace, by a ſmall Fire till the Phlegm is ſeparated, and 
from thence Increaſing the Fire by little and little to the Second Degree, when the 
Spirits will come forth in White Clouds, and fill the whole Receiver; and from till 
Increaſing the Fire to the Laſt Degree, the Vapours will come Red, and the Operation 
will end in about 14 Hours. 

Tux Difference therefore betwixt theſe Two Spirits can only Progeed from the 
Difference of the Expanſive Forces of the Salts, from which they are Drawn, and 
from that of Nitre being Greater, and having a leſs Contractive Force than that of 
Common Salt. 

Trnar Nitre has a Greater Expanſiye Farce than Common Salt is 550 hence 
Evident, becauſe it is Confeſs d to be more Volatile; it is made from a Fluid, and by 
the Airs Acting upon that Fluid, both which have an Expanſive Force, and by the 
Contractive Force of the Cold and Solid Stones, to which it Adheres, as in Cellars 
and in old Ruined Buildings; whereas Common Salt is Formed by the Evaporation 
of the Fluid from the Expanſive Force of the Sun's Rays, and leaving a Matter be- 
hind, which cannot be Evaporated by it, and which therefore cannot be Separated 
by the utmoſt Force of Fire; Nitre is alſo found in the Hotteſt Countries, as in 
£gypt, where the Expanſive Force of the Sun is the ſtrongeſt. 

FRoM whence a Solution follows of the foregoing Experiment, that, with the ut- uy the Shir. 
moſt Force of Fire, the Spirituous Vapours of Common Salt will be only White, 5 ; 
whereas thoſe of Nitre will be Red; which can only Proceed from the Greater Na- $atr are Whites 
tural Expanſive Force of the one than of the other; for the Senſation of Orange or % hoſe of 
Red is Produced in us by a Greater Action upon our Organs, and White with a“ my 
Leſſer, or by an e waa of the e and Contractive Blended toge- 
ther. 7 
FROM hence alſo it follows, that what Spirit of Nitre Diſſolves, Fa Spirit of Salt Spirit of 
will Precipitate, becauſe the whole Moment of Spirit of Nitre has an Expanſive 7 rho 
Force, in Reſpect of the whole Moment of the Spirit of Common Salt, which has _ ns 
a Contractive, and therefore the Latter, having a Greater Contractive than the For- Difotves. 
mer an Expanſive, what this Diſſipates and Diſſolves, the other Precipitates and Drives 
to the Center by a Contrary Action. 

F. 9, SPIRIT of Sal Armoniack is made from a Salt, i has nil 4 more Vo Conterning 
latile and Expanſive Force than Nitre. | Spirit of Sal 
Ti Natural Sal Armoniack is found in the Hotteſt Countries, as in the Parts of "pf comme 

Africk, which are the neareſt to the Torrid Zone, upon Earth, which has Imbibed Chap. 1. 
the Urine of Animals, and which is Sublimed into a Volatile Salt, by the Action art 1. 
or Expanſive Force of the Sun; Artificial Sal Armoniack is made at Venice with Five 
Parts of Urine, one of Sea Salt, and half a Part of Chimney Soot Boiled together, 
and Sublimed into a Volatile Salt, in which the Sea Salt cloſely Unites with the 
Volatile; the Reaſon of which is, becauſe the Contractive Force of the Sea Salt 
Acting towards a Center, whilſt the Expanſive of the Volatile Acts from one, they 
Cling and Faſten to cach other, and are thereby ſtrongly Cemented together, 

In order to Exalt this Salt into a Spirit, it is mixt with Quick-lime, after they have 
been both Powder'd apart; Water is then Poured upon it; and the Reſt is Performed 
by Diſtillation, and Increaſing the Fire to the Second Degree only, by Reaſon of it's 
Exceeding Volatility ; all which Methods contribute to the Raiſing and Exciting the 
Expanſive Force into a Spirituous Subſtance. 

Aqua Regalis is a Solution of Sal Armoniack in Spirit of Nitres or it may be gh 4jud 
made with Equal Portions of Salt-Petre and Sal Gemme, with thrice as much Potter's 5 105 
Earth, Powder d and Diſtilld in the ſame Manner, as Spirit of Nitre; or it may be lee OT 


made with Common Sea Salt. 
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3 16 5 Concerning Phe P | As of Clyh hy 


Ap from hence is Manifeſt, the Reaſon of the following OY POE Re 
t. Way Spirit of Nitre, or Aqua Fortis, which is only an Addition of the ON 


1 Vitriol to it by a joint Diſtillation of both, will Diſſolve Silver” and other Metals, 
but not Gold, and cone 1805 1 85 of e will Raiſe a Lp Sport into 


a Tranſparent Fluid, 
2d. Way Aqua Regalis will Diſlolve Gold, bas not Silyer, A Spiri of Salt Dif 


ſolve Leaf of Gold, which Aqua Fortis is not able to do. 


3d. Way Spirit of Sal Armoniack, or Oil of Tartar per Nhe witt Pri. 


pitate Gold Diſſolved by Aqua Regalis, and other Mctals by Spirit of Nitre, as _ 
Why Spirit of Salt will Precipitate what Aqua Fortis Diſſolves. 

4th, War in Spirit of Nitre Dulcify'd, or Mixt with Alcohol, or Spirit of Wine 
Dephlegm'd, tho” the one is an Acid, and the other a Sulphur, and not an Alkali, 
Great Heat, and afterwards a ſtrong Ebullition, Ariſes, the ſame which is dba 
in the mixing of Oil of Vitriol, Which is an Acid, 75 Oil or Te ns, which 


is an thereal one. 


sth. Why a Mixture of Eaual Quantities of Spirit of Sal Armoniack and pre 


of Wine will cauſe a Coagulum. 
6, Way Oil of Vitriol, which is an Acid, mixt with the Avid Spirit of it or 


with Water, Produces many Times a Conti derable Ebullition. 5 


Why Spirit ef 58; 10. As to the Firſt, that Spirit of Nitre or Aqua Fortis Diflalves Silver, and 
Nee A Other Metals, Proceeds from hence, namely, from a Great Contractive Force, as that 


Fortis Diſſolves 
ae, ae. Of Sale being Excited into a very Great Expanſive one, as has been obſerved in the 


ter Metal. Diſtilling and Forming this Spirit; ; on the other Hand, Metals ſeem to be a Solid, 


Denſe, Ang Compacted Salt, into which they are capable of being Reſolved, that is, 
the Baſis of them is, as before in Spirit of Nitre, a Great Contractive Force, Com- 
- preſs'd into a Greater, with a Various Mixture of the Expanſtve in a Small Degree, 

_ . from whence ariſes the Difference of their Colours; or, which comes to the ſame, 
the Baſis of them is a Various Degree of the Expanſive Condens'd and Compreſs d 


into a very Great Contractives When therefore theſe Forces are Placed together, the 


Expanſive Force of the Spirit being Superior to the Contractive of the Metals, it 
Diſſipates and Diſlolves them and Reduces them to a Fluid, that is, tO as Great an 
Expanſive as their Contractive Forces will admit of. 1 £2 


| ty a Ab hence it ſeems to be, that Aqua Fortis is aleſs Powerful Diſllyent than 95 


wh Tx Spirit of Nitre ; becauſe Vitriol is lets Volatile than Nitre is, and the Expanſive Force 


ſolvent than is thereby weaken'd, as Spirit of Vitriol is not ſo Tong as Spirit of Nitre; for the 
Spirit of Nute. Moments of their Forces are Compounded of a Contractive and Expanſive, and if 


the Contractive of both were Equal, yet if the Eidanſive of Nitrc is Greater than 
that of Vitriol, it's Moment will be Proportionably Greater; and which is the Rea- 
- ſon, that Oil of Vitriol, which is longer in Drawing, and Requires a more Intenſe 


Fire to do it, by which it's Expanſive is Increaſed, is Stronger and has a Greater 


Moment than the Spirit of it; From whence it is found Requiſite in making Salt 
or Vitriol of Mars, to moderate the Force of Oil of Vitriol by a Mixture of Spirit 
of Wine, which yet is Performed by Spirit of Vitriol without any ſuch Mixture. 


. 7 AND for the fame Reaſon Spirit of Nitre will raiſe a Precipitation, which has a 


 Preciviration Contractive Force, into a Tranſparent Fluid, in which the Expanſive is Superior to 


ee the Contractive, and which is the Occaſion of that Quick and Ready Tranſmiſſion 


of the Rays of Light thro it, which have likewiſe an Expanſive one. 


F. 11. On the Contrary, Spirit of Nitre will not Diſſolve Gold, which is a Metal 
A ee of a Greater Contractive, as well as a Greater Expanſive than the Reſt, the Firſt is 
Diſſolves Gold, Eyident by it's Weight and it's Compactneſs, and the Laſt, by it's Colour and it's 
—_ ode f Softncis and Ductility; there muſt therefore be an Addition to the Moment of the 
Former Diſſolvent, by Diminiſhing the Expanſive, as little as can be, and Increaſing the 
Contractive, ſo as the Expanſive may Act with a Greater Weight and not a Leſs Energy, 
which is Per formed by a Solution of Sal Armoniack in it, which, tho Exceeding Vo- 
latile, is yet below the Expanſt ive Force of Spirit of Nitre, and by the Contractive 
Force of Salt, a Weight is added to the Contractive of it, or elſe by Diſtilling Sal 
Gemme or Common Salt together with Nitre and Potter's Earth, which will have the 
lame Effect, ſince there Will de the Contractire Force of Salt, as before, and the Vola- 
tility 


__— 


EFFECT Ä 
o Sc 
e FITS N 
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tility of it's Spirit by Diſtillation will be a little Inferior to that of the Spirit of Nitre; 
For in all eſe Caſes, the Contractive Force is in ſome Meaſurc Repreſented: by 
Weight in Bodies, and the Expanſive by the Velocity of them, the Moment: of which 
is Greater, as the Velocity and the Weight is. Greater. | 

AND therefore Aqua Regalis will not Diſſolve Silver, becauſe the Contractive Force 
being Greater and the Expanſive Leſs, than in Spirit of Nitre or Aqua Fortis, it's 
Action is too Heavy and Dull, Eh 1% is not Quick and Expanit we Es to cauſe 
ſuch a Diſſolution. 

Inus a Great Weight of Lead may be Moved by an Equal Weight of Land with 
a certain Degree of Velocity or the Expanſive Force annext to it, which the Greateſt 
Percuſſion. of the Rays of the Sun, of Fire, of a Wand, or any other Expanſive 
Force, where the Contractive is Small, ſhall not be. able to Stir, and this ſeems to 
be the Cale of Aqua Regalis Diſſolving Gold, and: the Spirit of Nitre not doing it. 

ON the Contrary, a Feather, or any other Light, or Expanſive Subſtance, 'is more 
r Moved with a Breath or by an Expanſive Force, which has the leaſt Degree of 
the Contractive, than by the Motion and Action of Lead, which has a Greater Con- 
tractive and Leſs Expanſive, and which inftead of Moving the Feather, Oppreſſes it's 
Action by it's Superior Force of the Contractive, and this ſcems to be the Caſe of 
Spirit of Nitre or Aqua Fortis Diflolving Silver, and Aqua Regalis not doing it. 

From hence it is likewiſe Manifeſt, why Spirit of Salt Dillolves Leaf of Gold, % Spiri, i of 
which Aqua Fortis or Spirit of Nitre is not able to do, becauſe Gold, as before, „ 
Requires a. Greater Contractive and a Leſs Expanſive to Diſſolve it, and Spirit of which Spirit of 
Salt has a Greater Contractive Force than Spirit of Nitre, according to what has /e can. 
been already faid in Reſpect of each of them; and why Spirit of Salt can Diſſolpe 
Leaf of Gold, when it cannot a Maſs of it, and which only Aqua Regalis can do, 
the Reaſon ſæems to be, becauſe there is not ſo Great an Expanſive Force required 
to Diſſolve the one as the other, as Spirit of Salt has a Lets. E Degree of e Expan- 
live, than Spirit of Nitre mixt with Sal Armoniack has. . 

LASsTLI, From the ſame Principles, Vincgar Diſſolves Lead, which POR, Fortis 111y Vinzgar 
cannot, and Aqua Fortis Quick-ſilver, which Vinegar cannot, becauſe, Lead requires e, Lead, 
a Leſſer Contractive and a Leſs Expanſive to Move it, which is found in Vinegar, Ns 
and Quick-filver a Greater Expanſive and a Greater Contractive, which is found in Lemery's 
Aqua Fortis; the Firſt Metal having a Leſs Expanhve from it's Softneſs, Ductility, ao of 
and Dull Colour, and a Leſs Contractive from it's Weight; and the Laſt a Greater bag 25. Edit 30 
Expanſive from it's Vokatility 1 5 e Colour, and a Greater Contractive from it's 


| Weight. 8 


$32, 8 of Sal A Pact ipiragel Gold, which Aqua Regalis, or Silver; Why Spirit of 
c. which Spirit of Nitre or Aqua Fortis Diſſolves; becauſe Spirit of Sal Armoniack > ora 
has a Greater Expanſive Force and a Leſs Contractive than Aqua Regalis or Spirit of Gold, which 


Nitre, and therefore Weakens and Enervates the Contractive of the Diſſolvents, 4% Regal. 


or Silver, &c. 


which was neceſſary to the making an Impreſſion upon thoſe Metals, by which their which Spirit of 
Moments become too Light and Spirituous to ſupport their Diflolutions ; On the Nie or 44 
Contrary, Oil of Tartar per Deliquium, which is a Salt, that by Calcination and Fire e 
firſt, and by the Air afterwards acquires a Dull and Languid Degree of the Expanſive, 
and retains a Conſiderable one of the Contractive, will cauſe the ſame Precipitations; 
becauſe here the Contractive is too Powerful for, and Oppreſſes, the Expanſive of the 


Diſſolvents, and by a contrary Force Drives to che Bottom, what the Former had 


Raiſed. 
Tavs like wiſc Spirit of Salt, which obtains an Expanſtve Force from it's Spirit, 
and a Good Degree of the Contractive from the fixtneſs of it's Salt, Precipitates what 
Spirit of Nitre Diflolves, by Acting contrary to, and Loading the Expanſiye Force of 
it, from whence-the- Metal ſublides ; for Spirit of Salt has a Leſs Degrec of the Ex- 
panſive and a Greater of the Contractive than Spirit of Nitre, as is Evident before 
from the Formation and Compoſition of them. 
F. 13. IN Spirit of Nitre Dulcify'd, that is, where Spirit of Nitre is mixt with Cencerning i. 


Alcohol, or Spirit of Wine Dephlegm' d, tho' the one is Termed an Acid, and the 7 #7 a4 


Al bot, nd 
other is not, what is called an Alkali, but is eſteemed a Sulphur, there is a Great whySpirit ofNi- 


Efferveſcence, and afterwards a Strong Ebullition ariſes. tre boy "with 
| Spirit 6 of Wins 
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318 Concerning the Principles of Chymiſtry, Book III. 


Dephlegmed, Bur before we Endeavour at a Solution of this Phænomenon, it will be neceſſary 
7 — "aj to give an Account, by what Methods and from what Principles the Spirit of Wine 
tim. is made, as we have already done in Spirit of Nitre; Wine is the Muſte or Juice 
wo 2 of Grapes, which by Fermentation is Raiſed into a Spirituous Subſtance, and is more 
Fart 3. or leſs Groſs, according as it abounds more or leſs with Tartar,” which conſiſts of 
Earthy and Saline Parts, which are Drawn from the Earth into the Grape; Muſte is 
Sweet and not in the leaſt Intoxicating, and Changes into Wine by the Expanſive 
Force of the Air, which Ferments it, ſo that the Contractive Force, which is that 
of Tartar and Salt, is Firſt Raisd and Excited by Vegetation, by which it acquires 
a Degree of the Expanſive, and is the Cauſe of the Agreeable Taſt in Grapes Com- 
ounded of the Expanſive and ContraQtive, by the Firſt of which they are Sweet, and 
by the Laſt have a little Acidity and Sharpneſs ; upon the Bruiſing and Preſſing of the 
Grapes, the Expanſive is ſomething Increas d, and the Contractive ſtill Diminiſh'd; 
and laſtly, by Fermentation, in which the Air Performs the Office of Fire in the 
Diſtillations of more Contractive Subſtances, the Expanſive is ſtill raiſed to an Higher 
Degree, by which means it becomes Intoxicating and Spirituous, and the Contractive 
is farther Diminiſh'd by a Separation of the Tartar from it to the Sides of the Veſſel, 
or Precipitating to the Lees; ſo that, when it is Wine, we may conſider it, as Con- 
ſiſting of a Great Degree of the Expanſive, and of a very Small one of the Con- 
tractive. 1 1 . „„ | 
IT uIs Expanſive Force is ſtill farther raiſed by Diſtillation and a Gentle Fire into 
Brandy or Aqua Vitz, when that which is Drawn off into the Receiver becomes 
Inflammable, and Greater Plenty of Brandy is Extracted from Wines, which are 
Lighter and more Spirituous, that is, which have a Greater Degree of the Expanſive, 
and a Leſs of the ContraQtive, than from ſtronger Wines, which have a Greater 
Contractive Force in them; Spirit of Wine is the Diſtillation of Brandy in a Va- 
porous Bath, which ſhews the Exceeding Expanſiveneſs of it; and when it is De- 
phlegm'd, that is, cleared of all it's Contractive Force, as much as Poſſible, it be- 
comes, what is, by the Chymiſts, called Alcohol; which therefore is a Liquor raiſed 
from a Tartar and Salt in the Earth, which has a Moderate Contractive Force to an 
Expanſive in Alcohol, which has little or none at all, for take a Spoonful of it, and 
throw it in the Air, and it will be immediately Diſſipated, without Falling, or Con- 
tracting into Drops, as all other Liquors do. | 
Tais therefore being the Nature of Spirit of Wine Dephlegm'd, or of Alcohol, 
namely, that it obtains the utmoſt Degree of the Expanſive, and the moſt Minute, 
which can be Imagined of the Contractive, it will not have any Moment to Diſſolve 
Metals, but Spirit of Nitre, which has a Great Degree of the Expanſive, and a 
Good Degree of the Contractive, will do it, and in the Operation cauſes an Effer- 
veſcence. „ 
O the Contrary, the ſame Alcohol, or Dephlegm'd Spirit of Wine, which has a 
Great Expanſive Force, and a Small Contractive, will have that Effect upon Spirit of 
Nitre, which has a Leſs Expanſive Force, and a Greater Contractive by cauſing an 
Efferveſcence and Ebullition, and by Diſſolving it's Contractive Force, and Dulcify- 
ing it's Acidity, which Spirit of Nitre, which has a Greater Expanſive Force, and a 
Leſs Contractive than Metals, has upon them, by Producing alſo an Efferveſcence 
and Diflolving their Contractive. „ | 
From whence FROM Whence it follows, that Efferveſcence and Ebullition ariſes from the Conteſt, 
2 which there is betwixt Two Contrary Forces, the Expanſive and Contractive; and it 
is cauſed in is neceſſary it ſhould be ſo; for in any Fluid, where the Forces are the ſame, there 
2 5 is a perfect Quieſcence, as in Water, in Spirit of Nitre, Oil of Vitriol, Spirit of Sal 
2 hah % Armoniack, Cc. which mixt with others would occaſion the utmoſt Tumult and 
' Diſorder ; which can therefore only Proceed from the Difference and Diſparity of ſuch 
{| Forces, which Contend with each other, till the one or the other Prevails, which is 
1 the Reaſon of their Ebullition, and, whilſt ſuch a Conteſt laſts, the Medium about 
' them is ſuitably Affected, is raiſed into a Ferment, and ſtrikes a Senſation of Heat 
N upon the Organs, which are apply'd to it. g 
| AND Bodies do not cauſe this Efferveſcence and Ebullition, as they are Acid or 
Alkali, but as they have Expanſtve and Contractive Forces, Acting Contrary and in 


Oppoſition to cach other; Thus an Acid Spirit has a Great Expanſive Force, and a 
| : Small 
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Small Contractive, as Spun of Nitre, Oil of Vitriol, Cc. in Reſpect of Alkalis OL 
Salts Calcined, which have a Great ContraQtive from the Salt, and a Small Expanſive 
from the Fire; And from hence it is, that what is an Acid in one Caſe, may be 
an Alkali in another, for what has an Expanſive Force in Reſpect of Metals, may 
have a Contractive in Reſpect of Liquors, which are more Spirituous than it; Thus 


Spirit of Nitre is an Acid, or has an Expanſive Force in Reſpect of Metals, which 


have a Contractive or Alkalic, but in Reſpe&t of Alcohol, Spirit of Nitre has a 
Contractive, and Aicohol an Expanſive; Spirit of Salt, in Reſpect of Leaf Gold, is 
way farms in Reſpect of Aqua Fortis, is Contractive. 

For the ſame Reaſon it is, that Oil of Vitriol, which has a Great Contractive 
Force, as is Evident from it's Acidity, and from the Nature of Vitriol, which is a 
ſtrong Compacted Salt, and Oil of Turpentine, which is a Vegetable and Athereal 
Oil, and has therefore a Great Degree of the Expanſive, both From the Nature of it, 
which is a Searching and Penetrating Liquor, that Diſtills in hot Countries, as in 
Ttaly, Spain, Cyprus, the Ille of Chios, Provence and Dauphize, from ſeveral Kinds of 
Trees by the Inciſion of them, and from the Diſtillation and Increaſe of the Fire to 
Produce it; the Heat of the Sun, the Vegetation, and Fire in Diſtilling it, all, Con- 
tributing to Raiſe and Exalt the Expanſive Force of it; For the fame: Reafon it is, 
that theſe Two Oils, by the Oppoſition of their Contractive and Expanſive Forces, 
occaſion an Efferveſcence and Ebullition; And the ſtrong Ebullition, which ariſes 
from Pouring Aqua Fortis or Oil of Vitriol upon an Alkali Salt, Procceds from no 
other Cauſe, the Oil of Vitriol being the ſame or a like Force to the Alkali Salt, as 
the Oil of Turpentine is to the Oil of Vitriol; the Former, namely, Oil of Vitriol 

and Oil of Turpentine, in their ſeveral Reſpects to the Latter, that is, Alkali and Oil 
of Vitriol, having a Greater Expanſive Force and a Lets Contractive, and the Latter a 
Greater Contractive and Leſs Expanſive. | 

Iuus alſo Spirit of Vitriol mixt with Oil of Vittiol, or Oil of Vitriol with Water, 
will cauſe a conſiderable Ebullition, for Oil of Vitriol has a Greater Contractive and 
a Leſs Expanſive than the Spirit, it being Confeſs d by Chymiſts, that the one is the 
more fixt Part of the other; Spirit of Vitriol, therefore in this Caſe, will Perform 
what Oil of Turpentine did in the Former, and having a Greater Expanſive and a 
Leſs Contractive, than the Oil, will raiſe it into an Ebullition, as Fire docs 
Water. 

ON the Contrary, Oil of Vitriol, . it has a good Dacre of the IVE, 
yet having a Vaſt Expanſive Force likewiſe, tho Inferior to that of it's Spirit, Expands 
it ſelf in Water, which has a Small Expanſive Force, and a Greater Contractive, 
therefore Oil of Vitriol is to Water, as Spirit of Vitriol to the Oil; Juſt, as 
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Lemery: 
Chap. 27. 
Fart 2. 
Edit. 3. 


Lemery, 


Chap. 18. 


Part 1. 
Pag. 419, 
421. 


before, Oil of Vitriol was to the Alkali Salt, as Spirit of r to Oil of 


Wiriol. 

O1L of Vitriol is a Fluid Fire or a Burning Fluid, becauſe it's Expanſive Force is 
excecding Great, and it's Contractive very Conſiderable, by which there is a Weight 
and Moment added to the Expanſive, which makes it approach to the Nature of Fire: 


By the fame way, all other Efferveſcences and Ebullitions may be Expounded, we . 


Thall therefore now only add ſomething concerning Fire and Flame. 


F. 14. Two Parts of a Spirit, Drawn and Compounded from Oil of Vieriol and Concerning Fir 


Nitre, are Poured upon one Part of Oil of Cloves, or Caraway Sceds, or any Pon- 2%, Flame 
Producible in 


derous Oil of Vegetable or Animal Subſtances, or Oil of Turpentine thickened with Chymiſtry. 


a little 'Balſam of Sulphur, there will immediately be Produced a Burning Flame, the een Newt. | 


Reaſon of which is the ſame, as that of the foregoing Phænomenons, 

IHE Expanſive Force of Oil of Vitriol is Loaded with too Great a Degree of the 
Contractive, Which Force is therefore corrected by Nitre, which is more Volatile 
than Vitriol, and made ſtill more Expanſive by it's Diſtillation with the Oil of it. 

O the Contrary, Spirit of Nitre would have too Great an Expanſive Force, by 
which it is capable in Conjunction with it's Contractive to Diſſolve Metals, a Mid- 


ptic. 
Quer. 310 


dle Proportion of both theſe Forces therefore 2 5898 be taken to Diflolye the Oils 


above-mentioned. 
THE Oils muſt be Ponderous, and Oil of Tupel Thicken'd with Balſam of 


Sulphur, that they may have a certain Degree of the Contractive to be ſurmounted 


or 


IF, that of the Vitriol Actuated by the. Expanſive, they mult be INE Oils of Veg etable 
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[ or Animal Subſtances, that they may have a certain Degree of the Expanſive, by 
which they are diſpoſed to rife into Hane by the” Action and Force 1 the Com- 
pound Spirit of Nitre. 
Lemery> For the fame Reaſon it is, he: Tin Powerd, by the Extreme ue of Fire in 
Farb Calcining it, acquires a Degree of the Expanſive, which becomes Inflammable by 
Pag. 110. Mixing a | Diſſolution of Silver, Precipitate with Salt Water, and Dry'd ; the Spirit of 
Nitre, made leſs Ex xpanſive by the Diſſolution, obtaining the Effect of the Compound 
Spirit before, and the Powder'd Tin, that of the Ponderous and Vegetable Oil. 
Tus alſo Common Fire and Flame Proceeds from the Expanſiye Force of Fire 
and Air, which has a Degree of the Contractive in Reſpect of the Former, Acting 
upon the Sulphureous or Expanſt ive Nature of the Fuel, and it's Contractive Force, 
by which ſuch Bodies become Solid and Heavy; Hence all Vegetables, Wood and 
other the like Materials Dry'd, Coals and Sulphureous Bodies, are Inflammable in 
Various Degrees, from their Expanſive Force, but Stone, Clay, Earth, and Metals, 
not ſo, by Their being too Contractive; Hence likewiſe, Oils from their Expanſive 
Force are Inflammant, but Salts from their Contractive do not Admit of that 
. Fefe 
Why a Veſel Ir has been Eſteemed 4 Problem in Nature hard to be Solved, tho wha is Juſtificd 
l by Common Experience, why in a Veſſel full of Water, ſet over a Fire, the Water 
at the Bottom ſhould Boil, when the Bottom of the Veſlel is, in Compariſon, Cool, and yet the 
OE on the Sides of it ſhall be Extremely Hot; The Reaſon: of which is, becauſe the Expanſive 
| Force of the Fire, not being able to ſubdue the Contraftive of the Metal, Paſles to 
the Contractive of the Water, betwixt which and the Fire the Conteſt therefore lies, 
and is raiſed into an Ebullition by it; but as the Expanſive Force Aſcends by the 
Sides of the Veſlel, the Conteſt will be betwixt the Fire and the Contractive Force 
of the Metal, from whence the Intenſe Heat of it is cauſed ; when the Veſſel is taken 
off the Fire, the Bottom of it grows Hot by the Expanſive Force, which now Pre- 
 vails in the Water, Returning upon the Contractive of the Metal, bet wixt which 
Forces now the Conteſt lies. 
Alx, which in Reſpect of Fire, has a Contrattive 8 and which being the 
Greateſt in Cold and Froſty Weather, makes Fire burn more Fiercely, in Reſpect of 
Water, has an Expanſive, by WIRES: it Ferments and ACtuatcs it, 4 in certain Caſes 


Raiſes it into Vegetation. 


, ee F. 15. AR or Ather is a Medium SIR to be Elaſtick, but when ae 
the Cauſe of Elaſticity is Produced, has been little Explained, which Probably Ariſes from it's Ex- 
1 Ecafticity panſive Force, Mixt in a due Proportion with it's Contractive; the Firſt being chiefly 
eee c Impreſs d upon it by the Sun's Expanſive Force, and the Moon's Contractive, which 
Acts in Conjunction with it, and in Oppoſition to the Earth, as has been ſhewn in 
Tides; and the Laſt from the Earth's Contractive, which Acts contrary to the other; 
by which means the Air is a Medium Stretch'd and Pulled betwixt Two Oppoſite 
and Contranitent Forces, from whence it becomes Elaſtick, like a String or Wire 
-under Tenſion from Forces Acting a Different way at the Two Extremities of it. 


hence the co. TIIIS Elaſtickneſs of Air or ther is the Cauſe of it's being ſuſceptible of the 
ee, leaſt Percuſſions from the Expanſive Force of Bodies, by which we ſee and are made 
e ſenſible of the Various Colours of them; From the ſame Elaſtick and Expanſive 
Water becomes Force, Exerting it ſelf Equably on Water dropt in Air, and from the Contractive 
Spherical. Force. of the Water, by which it's Parts are e Drawn to cach other, it is, that 
the Figures of theſe Drops are Spherical. 
Whence Plants PLANTS and Trees, likewiſe in General, have a Cylindrical Form upon the like 
and Trees have Account, the proper Expanſive Force in Vegetation, diſplaying it ſelf Round to a 
gn e certain Degree, is bounded by the Contrary Expanſive or Contractive of the Air, 
Circular ov Which Acting Equably on all Hands, keeps the Vegetating Force within the Circular 
Oval Foliage. Limits it Preſcribes, excepting where it Shoots upwards in the Stock, or downwards 
from the Root by a Superiority of Force, by which means the Cylinder is Framed; 
when the main Expanſive Force is ſpent, and the Trunk can riſe no Higher, it then 
Shoots out into Lateral Directions and Branches, which for the Reaſon above are 
ſtill Cylindrical, but when theſe are Formed, and the Expanſive is Enervated and 


W caken d, it ſinks into Flat Leaves, which yet are generally Circular, or Approach 
ing 


* . 


Chap. II. aud other Phenomenon in it. 9 = 
ing to that Figure by he ſame proper Expanſive Force of Vegetation, and the con- 
frary” Expanſive of the Air Acting Equably upon it. | 

ITE laſt Effort in Vegetation is the Expanſive Force ſtriking out into ſharp Points; | Sce allo 
which is the Cauſe, that moſt Leaves are ſurrounded with little Indentations, and CH 5. £65 
which Proceed from the final Exertion of the Expanſive, in the Plant or the Tree, 
and the Renitency of the Air's Contractive, or Contrary Expanſive ; 1 have mentioned 
thus much of Air here, as Eſteeming it amongſt the Spirits, of which I am now. 
Treating, tho' the moſt Moderate and Gentle, and the beſt Adapted to all the uſes 5 


of Animal Life and Vegetation, of any other Spirit whatſoever. 
F. 16. EQUAL. Quantities of Spirit of Sal Armoniack and Spirit of Wine will Why Equal 


uantities 0 


eau a Coagulum, becauſe the Moments of their Forces are Equally Balanced and 5; nr of Sal 
Contrary to cach other; From whence they will Cling together, and mutually Cohere, . 


Spirit of Vine 


and Produce a Poſitive or Active Reſt, or Union of theit Forces; Spitit of Wine! We eee 
mixt with Spirit of Nitre Cauſes an Ebullition and Diſſolves it's Acidity, as has Coagulum. 
been before ſhewn, that is, the Expanſive Force of the Spirit of Wine is Superior 

to the Contractive of Spirit of Nitre; but Spirit of Sal Armoniack is more Volatile 

and Expanſive than Spirit of Nitre, and therefore comes nearer to the Expanſive 

Force of Spirit of Wine, and their Forces are Contrary, becauſe Spirit of Wine is 

an Oleous one, that ls, almoſt entirely Conſiſts of an Expanſive, but Spirit of Sal 
Armoniack has from it's Salts a Contractive; And for the fame Reaſon, Oil mixt e 
with a Saline Liquor in a Mortar will form an Unguent called Nutritum, which 4 
can Proceed from nothing but the Expanſive of the Oil, which is Inflammable, A+ 

ing contrary to the Contractive of the Salt, which Decrepitates in Fire, with nearly 

Equal Forces, by which they are United and Cemented together in a cloſer Coheſion; 

And this may give an Account of the Conſiſtency of all Bodies, which ſeem to 

be little more than ſtronger Coagulums, ariſing from the Mutual and perhaps nearly 

Equal Actions of the Expanſive and Contractive, whoſe Forces are he much Greater 

than thoſe here alledged of Wine and Sal Armoniack. . 
Font hence allo it is Evident, why Spirit of Vitriol, remaining ſome Time upon Lemery. 
Iron, rcincorporates into Vitriol, and Spirit of Nitre poured upon Salt of Tartat re- Crop 5H 
turns into” Nitre ; Green Engliſh Vitriol, out of which the Spirit is formed, is ſaid pag. 421. 
to partake of Irdn, and Mars or Iron may be Reduced to a Green Vitriol, by Diſ- : 
ſolving it in the Spirit, Filtrating and Evaporating the Solution to a Skin, and 

ſetting it to Cool; As therefore the Contractive Force of Iron may be Exalted into 

a Green Tranſparent Chryſtal by the Expanſive Force of the Spirit, when made to 
Evaporate and Set to Cool, ſo it is no wonder, that the fame Expanſtve Force of the 

Spirit, remaining for ſome Time upon the Iron, by which means it is Evaporated and 
Weakened, ſhould be changed into Vitriol by the Contractive of the Iron, and ſo 
likewiſe, that Spirit of Nitre poured upon Salt of Tartar ſhould by the Contractive 

Force of the Latter, and the Evaporation of the Expanſive of the Former, Coagulate 

into Nitre; ſince theſe, as thoſe others before of Spirit of Wine and Spirit of Sal 
Armoniack, ſeem to Act with nearly Equal and Contrary Forces. 


F. 17. TaxRE is one Phænomenon more, which I ſhall take Notice of in 1 calm the, 
of the Spirits in Chymiſtry, which is that of the Depart, which is the Parting of Depart, 5 che 7 


Diſſolvent” s 


Metals, by the Diſſolvent's quitting one Metal, which Precipitates to the Bottom, qnicting: ens 

and betaking it ſelf to another. Thus when Aqua Fortis has Diſſolved Silver, and ove which 

Copper is put into the Diſſolution, the Silver Precipitates, and the Copper is Diſſolved; eee 

Iron Precipitates Copper, Lapis Calaminaris Iron, and che LIQUOE of fixt Nitre Pre- ir /elf to ano- 

cipitates Lapis Calaminaris. ee 
Tax Reaſon of which ſeems to be this, that Silver requires all the Expanſt ve and Lemery, 

Contractive Force of Aqua Fortis or Spirit of Nitre to Diſſolve it; Copper, by an _ 2. 

Addition of it's Contractive Force, Acts againſt the Expanſive of the Spirit of Nitre, pat . 99 

by which it is ſo far weakened as to be no longer able to ſupport the Silver, which 

therefore ſubſides, but the Expanſive thus weakened and retaining ſomething of the 

Silver, which it has Diſſolved, is ſufficient to ſubdue the Leſs Contractive Force of the 

Copper; and thus we find even Diſtilłd Vinegar, which has a much leſs Expanſive | 

and Contractive Force than Spirit of Nitre, able to Diſlolve Verdegreeſe, which is 

only a Copper opened and reduced to a Ruſt by the Fermenting Spirits of Tartar ; 


what therefore Diſtilled Vinegar can Perform upon Soppes opened, it is reaſonable 
88 | to 
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Conc erning the Print. 


to think, hes Spirit of Nitre weakened im its Expanſtve Force, but increaſed in it's 
Moment of the Contractive by the n which it ſupports, may Perform in Re- 
ſpect of . which is crude and unopened, and not fo fully prepared for a 
Solution. 
For the fame ede, Iron, ü Specifick Gravity or Contractive Force is to 
Copper, as ſomething more than 7 to 9, as Copper is to Silver as about g to TR 
will Precipitate Copper, whilſt the Spirit of Nitre will ſtill obtain a ſufficient Ex- 
panſive Force to Diſſolve the Former; and the ſame may be ſaid of Lapis Calaminaris, 
and the Liquor of fixt Nitre, which Decreaſe in their Contractive Forces from the 
foregoing, as the Expanſive Force of the Spirit of Nitre or IO Fortis is Impaired 
by the Solutions. 


Concerning ho g. 18. HavinG therefore gone thro What we intended in Relation to the Spirits 
Phlegm, and in Chymiſtry, we ſhall now Proceed to the next Active Principles in it, which arc 
= h the Phlegm and the Oil, and which are only ſtill Leſſer Degrees of the Expanſive 
Formed and Raiſed by the Fire, and are more or leſs Expanſi ive, according to the 
Greater or Leſs Expanſive Nature of the Subſtances, from which they are Extracted; 
Phlegm, as being little more than a Fluid, has but a Small Degree of the Expanſive, 


and Oil, where it is Inflammable, has a Greater; and where it is not, has a Greater 


Degree of the Contractive, as in Oil of Vitriol, which is not Raiſed but by a very 
Violent Force of the Expanſive of the Fire, concerning which we have Already 
ſpoken. 
The Principal THE Principal Difference betwixt the Spirits, Phlegm, and Oil in Chymiſtry, Ab- 
Difference be- ſtracting from the Natures, from which they are Drawn, which would diverſify 


maixt pen, them to Infinity, ſeems to be in General this, that Spirit acquires the Greateſt Degree 


hlegm, and 
0 the Expanſiye by the Operation of the Fire, and which it is capable of Exerting 


upon other Bodies, to which it is Applied; Oil has a Leſs Degree of the Expanſive, 


and which is always joined with a Greater Degree of the Contractive, from whence 
tit becomes a Thicker and more Glutinous Subſtance than the Spirit, and therefore 
is not ſo capable of Exerting it's Action upon other Bodies, but yet is Prepared, by 
this Mixture of the Expanſive with the Contractive, to obey the Expanſive Force of 
Fire, and to riſe into a Flame. | 
- PHLEGM acquires but a Small portion of the Expanſive, and. has but little of the 
Cantradtive: being nothing elſe than the Moiſture of Bodies, which fits looſe in 
them without partaking of the Real Qualities of them, and therefore eaſily comes 
forth in Vapours, and differs not much from Common Water, Excepting that it 
receives ſome. Small Impreſſions from the Active Principles, and has thereby a more 


Lemery, Deterſive, that is, Expanſive Vertue than Common Water; which is alſo the Caſe of 


rag. 163. Rain and Dew, being Impregnated with, and made more Expanſive by, the Spirit of 


the Air; we ſhall therefore Say nothing farther of the Phlegm e to us by 


Chymiſts,. but Proceed more particularly to Specify their Oils. 
The ſroeral F. 19. Ou. or Sulphur is ſaid to be a Sweet, Subtile, and Unctuous Subſtanee, which 


Oil af theChy: riſes after the Spirit, and is Inflammable; which Character exactly Agrees with the 


_ Confider* Forces we before Aſſigned it, that it has a Eeſs Expanfive and a Greater Contractive, 
Lemery, than that which belongs to Spirit, rho”, like Spirits, it muſt be Different, according 


Pag. 4 7. as the Nature, from which it is Extracted, is more or les Expanſive Or Con- | 


11. 1 
Edit. 36 tractive. 


Why. oil of Thus Oil of E or Nen will Swim upon Water, whilſt Oil of Box, 
Rejemary. or Guaiacum, or Cloves, Precipitates to the Bottom; which is not a Proof, as Chymifts 
2328 mil Imagine, that theſe Oils are drawn Impure, and that the Former are mixt with 
ws 75 il Spirits, and that the Latter are filled with Salts; but that Roſemary and Lavender 
6f Box, Guaia- have a more Expanſiv ve and Volatile Nature, which is Evident from the Briskneſs, 


eee rare, and Livelineſs of their Smell, and that Box, Guaiacum, and Cloves, have a more 


1m. Contractive, which likewiſe may be caſily acknowledged from their Fainter and 


Duller ones; and therefore the Oils of the one will be Lighter and more c Expanſive, 

and thoſe of the other more Contractive and Heavier. 
hs have Ou HENCE it is alſo, that ſome Oils may be drawn by Inciſion only into the Root 
are Drawn y Or Trunk of Trees, as that of Turpentine ; others by Beating and Preſſing the Fruits 
. lon, Others and Seeds, which are COMERed 1 in Them, a8 * of Olives, Almonds, and Nuts; 
whilſt 


es of Chymnifry, 5 Book III. 


1% 


Chap. II. other P hanomenons in it. N | 2 23 


whilſt others are not Extracted without the Greateſt Force of Fire, as Oil of Vitriol; „ Exre/ron, 
the Firſt ſeems to have the Greateſt Degree of the Expanſive, the Second a till Leſs, by OY 
and the Laſt, tho' it has a Great Degree of the Expanſive, yet is Nene with a f 
Great Degree of the Contractive. 

F. 20. Ir is Affirmed by Chymiſts that noting but Oil can properly be ſaid to 77 oil ;; in- 
bo. Inflammable, and that the Oil is ſo much the more fo, as the Salts, with which Hammable no: 


from Salts, but 


it is cloſely United, have been more or leſs n as if the Salts contributed u „e Ex- 


to their Inflammation. | panſive Force, 
— Warneas, as we Eſteem Salt to by of a Contractive N: ature, and F. ame to be of 5 0 


an Expanſive one, it will be hard to conceive, how the one ſhould be Aſſiſtant to e 
the other; eſpecially, when it is acknowledged, that the more Volatile and Expanſive 

the Salts are, which are mixt with the Oil, the readier it is to be Imflamed ; and on 

the Contrary, that fixt Salt entirely Hinders and Obſtructs Inflammation, as is Evident 

from Sea Salt thrown into the Fire, which ſerves not to Raiſe and Excite, but to 
Extinguiſh it. 

IT "muſt therefore be ſaid, that Lentit of Wine, which is reckoned to be an Oleous 
one, and which muſt conſequently *.\ the moſt Perfect Oil, which is Poſlible, is only 
Salt, or the Contractive Force, E ed to the Higheſt Degrec of the Expanſive; for 
that all Bodies have Salt, or a ( -.ucraftive Force, has been ſhewn, and that this Con- 
tractive Force is raiſed into the, anoſt Expanſion in Alcohol or Spirit of Wine De- 

hlegm'd ; any Oil therefore is nothing more than Salt Volatilized, or the Contractive 
3 Actuated with a Great Degree of the Expanſive; From Aenne it Enſues, that 
it is not the Mixture of Oil with Nitre or any other Volatile Salt, which is the Oc- 
caſion of Inflammability, but the Raiſing a Salt, or a Contractive Force, into a ſuf 
ficient Degree of en to be Acted __ by Fire and e into 4 
Flame. 

Ir therefore Salt Petre mixt with any Oily Subſtance makes ſuch Oil more eaſily 
Inflamed, whereas Nitre is not it felf Inflammable, it Proceeds from hence, that the 
Contractive of the Olly Subſtance, or the Salt of it, is more fixt than that of Nitre, 
and which, when mixt with it, abates that Contractive Force, and aſſiſts the Expan- 
ſive of the Oil; ſo that if it were Poſſible to draw the more Spirituous Part from 
ſuch Oil, the Salt or Contractive Force remaining would be leſs Inflammable than 
Nitre it ſelf, which is in ſome meaſure Evident from the Dull Salts or Earths, which 
arc left after ſich Oily Extractions are made. Or elſe this muſt be from the Con- 
tractive of the Salt, Exciting the Expanlive of Flame by Oppoſition, 'as Water or Air 
. 

H. 21. Ir is ſaid, that the Oil of Vegetables i is the Fat and Unctuous Part of Earth Oils of what- 
mixing and infinuating it ſelf with Salt, and that many Things are improperly called ever Sort, only 
Oils, as Oil of Tartar per Deliquium, Oil of Vitriol, and that of Antimony. GO en 

As to the Firſt, it may be more truly ſaid, that Vegetable Oil is a more Phlegma- die Force be- 
tick, that is, a more Contractive Burning Spirit of Vegetable, which has a Leſs De- aging fortemt 
gree of the Expanſive than the Former, but is much of the ſame Nature; And as to 7 of thewt 
the Second, that Oil of Vitriol, and fo of the Reſt, may be as july Termed an e 
Oil, as the Spirit of it may be acknowledged to be ſuch, fince it is a more Con- RE ug 
tractive Spirit only of the fame Mineral; that is, We cannot but think, that as Spirits 
are cither thoſe of Animals, Vegetables, or Minerals, and accordingly are cither Vo- 
latile, Burning, or Acid, or have a Middle Expanſive and Contractive Force belong 
ing to them, as in the Firſt Caſe, or a Greater Expanſive, with a Little Contractive, 
as in the Second, or a Leſs Expanſive and a Greater Contractive, as in the Third, 
ſo it is ſuitably in the Oils of them, tho' the Expanſive Force in their Oils is Leſs, 
and the Contractive Greater, than in their Spirits; and conſequently theſe Oils are ſtill 
Salts, or the Contractive Force, not raiſed to ſo high a Degree in Them, as in the 
Spirits; and there may be Volatile, Burning, and Acid Oils, as well as Spirits. 

To Confirm what J lay, I ſhall only Inſtance in ſome of the Oils of each Sort oli of each 
alledged in Chymiſtry ; in Reſpect of the Oil of Minerals, I ſhall take thoſe of e. 
Mars, Saturn, Venus, Antimony, and Vitriol; of Vegetables, thoſe of Tartar, Cloves, , 
Turpentine, and Cinnamon; of Animals, thoſe of Vipers and Hartſhorn ; in the 
Firſt of which we ſhall find ſome Marks, or other, of a Greater Contractive Force, 
than what is Experienc'd in the Oils of Vegetables or of Animals, by their Vertue 
4 A | of 
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zr which, Fire and Ex- 


Oil of Mars. gf Removing Obſtructions, which is the Caſe of the Oil of 347 | 
. „ - panſive Forces cannot do; or by Cleanſi ing and 'Cicatrizing of, Ulcers, and Reſiſting 


We if Ears, Putrefaction or Expanſion; which is the Caſe. of Balſam or Oil of Saturn, and of 


beg. 136. the Liquor or Oil of Venus, of the Cauſtick Oil of Antimony,; or; that Prepared: with 


il o nus. 
. e the Acid Spirit, and Oil of Sugar, tho it's Effect is in a leſs Degree than the For- 


bil of vie, mer; or by their Harſhneſs, Acidity, and Weight, ald their Styptick Quality, Which 


i is the Caſe of the Oil of Vitriol, and of all the others foreg going in Different De- 
e grees, according to the Different Nature of the Bodies, from which they are Drawn, 
and the Methods of Drawing them; theſe therefore may be properly enough Termed 
BY Oils, which . have a more Contraftive Nature, and are not Raiſed into ſo High a 
Degree of the Expanſive Force, as the Oils of Vegetables or of Animals, as the 
Spirits of Minerals are not ſo Expanſive, as thoſe of; Vegetables. or of Animals: The 
Oils of Animals and Vegetables are leſs Contractive, and more Expanſive, than thoſe of 
Minerals, Evident Marks and Characters of which we. may obſerve from their Smells, 
which are Greater and Stronger than thoſe of Minerals, and which ſhews they have 
a Leſs Contractive and a Greater Expanſive Force, from their Vertues, that is, their 
being Good to Smell to in Hyſterical Vapours, which Proceed from too Great a 
Contractive Force or Melancholy in the Mind, and from the ſame Exceſs of the 
Contractive Force in the Humours and Animal Spirits of the Body, as alſo their 
Lemery, being Good to rub Paralytick Parts with, and for Cold Pains, both which Diſtem- 
ag 592 pers Proceed from too Great a Contractive Force in the Animal Syſtem; And this is 
the Cale of Fcœtid Oil of Tartar by Diſtillation, the Spirit alſo of which is approved 
im the Palſie, Aſthma, and Scurvy, is likewiſe uſed in Hyſterical Maladies, and for the 
Epilepſie, which are all of them Diſorders, that Arife from an Exceſs of the Con- 
tractive Force, and it is ſaid to work by Urine and by. Sweat, which are manifeſt 
Tokens of the Remedy having the Nature of the Expanſive, and that the Oil is of the 

ſame kind of Force with the Spirit, tho not ſo Expanſive. 


| Oil of Tartar, Taz Oil of Tartar per Deliquium, by it's Compoſition and. 88 being 275 the 
1 fixt Salt of Tartar Calcined and made more Expanſiye by Fire, and then Diluted by the 


Lemery, 
pag. 594 Air, muſt be leſs Expanſive and more Contractive than the Fœtid Oil by Diſtillation ; 


and therefore, tho' the Vertue of this Oil is Aperitive, and conſequently, Expanlive, 
yet it is given for Obſtructions, as the Oil of Mars is, becauſe of the Good Degree 
of the Contractive, which is joined with the Small Expanſiye Force of it. | 
Fon this Account of the Oil of Tartar per Deliquium is Confirmed, what we 
before mentioned concerning it, which was, that it acquired a Dull and Languid De- 
gree of the Expanſive, from it's Calcination, and retained a Conſiderable one of the 

. Contractive, from its Salt. 

Oil of Chin. THE Oil of Cloves is {till of a a more Expanſive ive. and a leſs e Nature 
Lemery, than that of Tartar, which is Evident from the Firſt being Odoriferous, and the Laſt 
reg. 3995. Foctid ; ſo Spirit of Wine is more Expanſive than Spirit of Nitre and Vitriol, the For- 

mer of which is Agrecable both to the Taſt and Smell, the Latter very Abominable 
and Offenſive; It is ; alſo. too Expanſive and too little ContraQtive to remove Groſſer 
or more Heavy Obſtructions, which Oil of Tartar can do, but is ſufficient to Diſſi- 
pate the Cold Humours in the Tooth-Ach, and is ſaid to be Good in Malignant 

Fevers and the Plague, which therefore perhaps originally Proceed from a Contractive 

Force prevailing in the Blood, as That is the Reaſon, in Intermitting ones, of the 

Cold Paroxyſms obſervable in them; This Oil is alſo Drawn with a ſmall Degree 

of Fire, which ſhews the. Expanſivenels of it, and is Inflammable by a Compound 

Spirit of Nitre. 

Ol of Turpentine Diſtills from an Inciſion only into ſeveral ſorts of Trees, which 

__ - grow in hot Countries, and is of the Conſiſtency of a Balſam, in Winter, and of 
Pag. = an Oil in summer, it is Diuretick, Good for the Stone, the Nephritick Cholick, 

the Retention of Urine, &. has a Biteing Taſt, and is Inflammable by a Compound 
Spirit of Nitre; all which ſhew, that it Es a Greater Expanſive and a Leſs Con- 
tractive than Oil of Tartar, and, if not a Leſs Expanſive, a Greater Contractive than 
Oil of Cloves, it being more Diſagreeable to the Taſt, and more Capable of Re- 
moving Greater Obſtructions, and more Thick, and Conſiſtent, and Ponderous. 


ther Phenomenons in it. 
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Oi of Cinnamon is more Expanſive and leſs Contractive than Oil of Turpen- Oil of Ciuna- 


tine or 'Tattar, it is more Odoriferous, and is of no uſe in Obſtructions, only 
ſtrengthens! the Stomach, and aſſiſts Nature in her Evacuations, which ſhews it has 
not ſo Great a Moment as the others; the ſame may be ſaid of the Oils of Laven- 
der, Roſes, and Orange Flowers, of Box, Juniper, and Anis-ſced, All which, with that 
of Cloves before, either Swim upon the Water or Precipitate to the Bottom, as they | 
have a Leſs or Greater ContraQive Force belonging to them. 

O of Vipers is almoſt of the ſame Nature by it's Vertues with e Feetid Oil 
of Tartar, it is ſaid to be Good in the Epilepſie, Palſie, and Hyſterical Caſes, and 
it's Smell is ſo Offenſive as ſcarcely to be Endured, and it ſo far, in ſome Meaſure, 
Agrees with the Contractive Force of the Oil of Tartar; but then it is more Ex- 
panſive by the Volatile Salts, which Vipers contain, none of which are to be found 
in Tartar, and therefore it is alſo uſed in Malignant Fevers and Agues, and the Bite- 
ings of Venemous Creatures, Which Proceed from too Great a Contractive Force 
infuſed into the Blood, and mixing with it, and which Oil of Tartar has too Little 
an Expaniſive Force to Diflolve, tho' it is capable of Diſſolving a Greater, as in the 
Epilepſic and Palſie; becauſe it's Expanſive Force joined with the Contrattive, which 
is Greater in Tartar than in Vipers, has a Greater and Stronger Moment than the 
Expanſive of Vipers joined with it's Contractive; and it is very Reaſonable to think 
this is: ſo, ſince the Contractive Force in Animals, and eſpecially in ſuch a Fiery and 


07, 


Lemery, 
Pag. 484» 


01 of Pigeri. 
emery, 


Pag. 67 3: 


Spirituous one as the Viper is, muſt be thouglit to be much Leſs from the continual _ 


Circulations of the Humours in it, than that Of a 1855 Salt agitated only by a Tem- 
porary Fire in Calcineing and Diſtillation. 
OL of Hartſhorn, as well as the Volatile Sale nd Spirit of it, is Müde in the 
ſame Manner as that of Vipers, it is more Expanſive/ and leſs Contractive, and 
therefore is not ſo Powerful and Momentous 'a Remedy as the other: From all 
which has been ſaid concerning Oils, it ſeems to be Evident, that they are of the 
ſame Nature with the Spirits of the Bodies, from which they are Extracted, 1 
are more Contractive and leſs Expanſtve than r 


5 


ow: 22. "Tus Firſt FER Principle in Chymiſiry, he the only one, 1 _ to * 
Salt; 3 and as Spirit Principally conſiſts of the Expanſive, and as Oil is a Duller Spirit, 
or Expanſive Force, ſo Earth is nothing, but a Duller Salt or Contractive, whoſe 7 
is Weakened and Impaired by the Expanſive of the Fire, as Common Farth is 
Salt, whoſe Contractive Force is Diminiſhed by the continual Action of the Rays 
of the Sun; Salt in General is Defined by Chymiſts to be a Principle, which remains 
Diſguiſed in the Earth after the other Principles are Extracted, that it is a Fixt and 
Incombuſtible Subſtance, which gives Bodies their Conſiltence, and preſerves them 
from Corruption; all which are Evident Tokens of a Force Acting contrary to an 
Expanſive one, which I all along call a Contractive. 

THAT. it cauſes a Diverſity of Taſts, according as it is Differently mixt, is not ſo 
Evident, but on the Contrary, that all Taſts Proceed from the Expanſive Force, and 
that the Taſts of Salts themſelves are Derived from their having a certain Degree of 
the Expanſive, tho extremely Small, in Reſpect of their Contractive; for Metals, 
which have ſtill a Greater Contractive Force than Salts, have little or no Taſt at all, 
and if the Contractive Force of Salts is raiſed into a Higher Expanſive by Fire and 
Diſtillation, their Taſt is ſtill Stronger; thus alſo, Muſte has a weaker Taſt than Wine, 
and that, than Brandy, which are only ſeveral Degrees of Exalting Salt or Earth, 
into the Expanſive, by Vegetation, Fermentation, and Diſtilling with Fire. 


SALTS are affirmed to be of Three Sorts, the Fixt, the Volatile, and Eſſential ; 
The Fixt are Evidently thoſe of a Contractive Force almoſt Entirely; Volatile are the 
Fixt raiſed into a Degree of the Expanſive by Fire; and Eſſential are ſuch likewiſe 
_ raiſed into a certain Degree of the Expanſive by Vegetation; It was our Intention 
to have Examined particularly into each of theſe, in the ſame Manner, as we have 
done into the Spirits and Oils of the Chymiſts; as alſo into Calcination, Chryſtalli- 
zation, Precipitation, Coagulation, Condenſation, Diſſolution, Rarefaction, Pulveri- 
zation, Inflammation, Diſtillation, Sublimation, Digeſtion, Extraction, and Colour; 
and we have ſome Papers written by us Concerning ſeveral of them; we would alſo 
have inquired into ug Particular Conſtitution of Gold. e Tin, . Lead, 

Ixon, 


oil of Haris. 
horn. 
Lemery, 


Pag. 737. 


Conterning the 
Salts of CH 


miſts, with ths 


Concluſion. 


Lemery; 
Pag. 4. 
Edit. 3. 
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Iron, and Mercury, into Minerals, Vegetables, and Animals, according ito the Chy- 
- mical Way of Analyzing them; but 28 the Sheets would Riſe to an Expence too 
Great, and the Encouragement which is Given to my Proceeding in theſe Matters is 
too Small, and as I have Propoſed my Notions in General in this Science, which 
may be cafily. Purſued thro' all the Particulars Above mentioned by a Diligent and 
Laborious Hand, I ſhall Excuſe my ſelf any farther Trouble on this Head, and 
Leaving what Remains to thoſe, who are Willing to take the Pains I have done, 
9 on to another Seine * b e to Faun of, > WR Was ores e. 115 
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| Concerning 5 — 3 in Anatomy, nd — of has Bade 2 per 
Containing Parts of the Abdomen, the Cuticula, the Reticulum Mucoſum, 
the Cutis, the Membrana Adipoſa and Carnoſa, the Oops Veh 
. Mulgſergi. the Peritonzum and Omentum. ; | 


= 


Anatomy Di- s. 2; N A 10 MV my oe Diſtinguiſhed into Thies gs vn Myology, 
„ and Oſteology, to each of which we ſhall Aſſign ſome Chapters, and in 
Enterology, by our 1 of Them, we ſhall Purſue the ſeveral ag of an Human — ac- 


Myolo 
ee cording to the Order of Diſſection, and Endeavaur to in them 155 our Doctrine 


3 of the Expanſive and Contractive Forces. 
V F. 2. THE Abaomer is Firſt Diſſected, as containing the e witch are the moſt 


rologiz & 
Muſculorum. liable to Putrefaction and Corruption, the Integuments or Coverings of which, as 


Oftcologia. alſo. of the 1 8 Body, or moſt of the Parts of it, are the ErdινονEQ the Cuticula, 


Nova. or Scarf. Skin, the ;Parenchyws, or Rericulum Mlucoſum, the Aipua, or Cutis, the Mem- 
e pete vt braun — A Carnoſa, and the Common Membrane of the Muſcles. 


Containing 


Parts of th F. 3. Talk ” Epidermis or Cuticula Inyeſts the whole Body, and is ſaid to be Raiſed 
2 = by an hot Iron from the Heel, where it is the Thickeſt, and to be made by the 
E)llbus En- Reticulum Aucoſum, or by a Viſcous and Oleous Vapour of the Blood, Condenſed 
terolopir» by the External Air or Cold, or by a Franſparent Juice Iſſuing from the Capillary 


ag 08 ...N erves, and Coagulating at the Extremities of them; Others will have it Proceed 


Anatomy, from a Seminal Principle, becauſe it is found on Infhes New-Born, which cannot 


Chap. 3- be owing to a Condenſation from Cold; It is more Compact than the Skin, be- 


Book 1. 
ee the cauſe the Serous Humour, which Paſſes thro' the Laſt is ſtopt by the Firſt, as in 


. Puſtules and Bliſters; It is yet full of Pores for Sweat and Perſpiration, wants Nerves 
| 11 Fut the and Blood Veſlels, 4 therefore is void of Senſe, can hardly be Separated from the 
Anatomiſts. Skin by a Knife, but may caſily by a Veſicatory or Cautery ; It Peels off in Scarlet 


Fan or Burning Fevers, and the Small Pox, but a new one Preſently ſucceeds it; Tt 


|  terologir, appears by Microſcopes to be made up of ſeveral Lays of Exceeding Small Coates, 


Trrleck 1 which Cover one another, more or leſs, according to the Different Thickneſs of the 


On Cuticula in the ſeveral Parts of the Body, and in the Lips, where the Scales appear 
Lon 3. Plaineſt, becauſe the Skin is Thinneſt, they only in a Manner touch one another; 
HD fam, Theſe Scales are ſuppoſed to be either the Excretory Ducts of the Glands of the 


Chap. 1. f. 3. Skin, a8 is thought to be Evident in Fiſhes, or elſe theſe Glands have their Pipes 


Dr, Drakes ning between the Scales; Lewenhoeck reckons, that in one Cuticular Scale, there 


Anthropol 
Nen. 8 * may be Five Hundred Excretory Channels, and that a Grain of Sand will Cover Two 


2 2 Hundred and Fifty Scales, ſo that one Grain of Sand will Cover One Hundred 
Twenty Five Thouſand Orifices, thro' which we daily Perſpire; He thinks the Cuti- 


L 
Blancard's 


Anatomia cula to be an Expanſion of the {aid Excretory Ducts of the Glands of the Crrzs, or 


: reopen Skin, and, as is ſaid, with Great Probability; The Humour, which is Separated by thoſe 
Pag. 742. Glands, being Pent in between the Scales, cauſes frequent Itchings, to the Removing 


of which, Nature Directs us to Rubbing, Waſhing, or Bathing; It ſticks cloſe to the 


Surface of the Skin, to which it is alſo tied by the Veſſels which Nouriſh it, tho 
they are ſo Small, as not to be ſeen. 

Ie inſtead of Raiſing it by a Cautery on a Dead Body, we Examine that, which is 
Raiſed by Cantharides, or any other Velicatory, we ſhall find it to Conſiſt of ſeveral 


Membranes exceedingly Thin and Fine, and not — ob. Bodies Reſembling 


15 Glands, 
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Chap. III. Containing bu of the Abd 


ands, which in that State are Viſible to the Naked Eye, and therefore, it is Imagin d, 
muſt have Veſſels belonging to it, tho' not Diſcoverable by Microſcopes. | 

F. 4. Tris is a full and ſhort Account, which the Anatomiſts give of the Currrnla, 
which ſeems to Ariſe from the Expanſive Force of the Blood and Spirits on the one 


Hand, and the Contrary Expanſive of the Air on the other, which in Reſpect of the Fit, from the 
Former is Contractive; for from hence it follows, that a Denſe, Continued, and Mem- 
branous Subſtance will be Produced, as the Epidermis or Cuticula, namely, from Two 


Oppoſi ite Forces, which are nearly Equally Balanced, as the Expanſive and Contractive 
in this Caſe are, and in the Fætus in the Womb, the Liquor of the 492704, in which 
it Swims, ſupplies the Place of the Contractive; For this Reaſon it is, that ſome 
have Thought the Cuticula to be made by a Viſcous and Oleous Vapour of the Blood, 
others by a Tranſparent Juice Iſſuing from the Capillary Nerves, and both of them, that 


it is Condenſed by Cold, becauſe it is Actually formed by the Expanſtve Force of 


the Blood and Spirits, and the Contractive of the Air Reſiſting and Repelling their 


Action; If the Expanſive Force on one Side is Increaſed by a Cauter y or Veli Icatory, 
or by an Inflammation, or if the Contractive of the Air is on the other Diminiſh'd. 


as in Cupping Glaſſes, the Cuticula is Raiſed and Expanded from the Cinis, and Blifters 
and Puſtules are Cauſed ; This likewiſe gave an Handle to ſome to Imagine ir Was 


Derived from a Seminal Principle, becauſe the Blood and Spitits are ſuch, and are 


Different and Peculiar in Men, and by Conſequence, the Cuticula, from what they 
are in Brutes; Lewenhoeck's Notion allo of it's being an Expanſion of the Excretoty 
Ducts of the Glands of the Skin Receives from kenes a Solution; It Peels off in 
Burning Fevers, and the Small Pox, by an Exceſs of the Expanſive above the Con- 
tractive, and is again Renewed by an Equal Poiſe of thoſe Two Forces; It is not 


Neceſſary, that it "ſhould be fall of Pores for Sweat and Perſpiration, but that it 

ſhould be Separable only by an Increaſe of the Expanſive Force, when tlie Blood _ | 
and Spirits are Excited by Heat or Exerciſe; It is Treks: of Senſe, when Divided 
from the Expanſive Force of the Spirits, as any other Part of the Body would be, 


but whilſt United with it, as in it's Natural State, it is the Inſtrument of Feeling; 
It's Surface conſiſts of Innamerable ſmall Aſperities, or little Scales, becauſe the * 
panſive Force of the Blood and Spirits and the Contractive of the Air do not A& 


againſt each other by one Uniform Diffuſion, but in Punctual and Unequal Exerttons, 
as Common Fire and Flame does, by which Liquots, in Boiling ot 0 9 Hot, 


Contract a like Uneveneſs in their Surface. 
THERE is no occaſion for Veſſels to nouriſh it, or Netyes to make it Senſible, all 


that is Required for both is it's Adherence to the Syſtem of the Expanſive Forces of 


the Blood and Spirits 3 It may be Divided into ſeveral Membranes, and may ſee to 
have Glands from the Application of Different kinds of Expanſive Forces to it, as 
Water is Raifed by Heat into Cuticles and Bubbles; And the Cuticula appeats to be 
nothing elſe than an Animal Fluid Agitated by the Expanſtve Force of the Blood 


and Spirits, and Condenſed and Congealed by the Contrary Expanfive or Contractive 


Force of the Air, and in the Womb by the Liquor of the 4m ; which ſhews the 


wonderful Providence in Nature, in Preparing ſuch a Liquor, fince, without it, the 
Syſtem! of the Expanſtve Forces in a Fatus would be Diffipated and Diſſolved, having 
nothing to Counter-Act to it, from whence no Production would Egſue, but an 


Entire "&bortion and a Corruption of the whole Farms. 
Wuürnkk the Expanſiye Force of the Blood or Spirits is the Greateſt, by which it 


_over-balances the ContraQtive of the Air, there is a Protrufion of the Cuticula into 


Hair, as near the Brain, the Medulla Spinalts, and the Heart, and in the Armpits, 
where the Contractive Force of the Air is Diminiſhed by the Continual Adheſion 
of che Arms to the Body, and where it is the Leaſt, as in the Hands and Feet, 
there is no ſuch Protruſion, or a very Small one; According to the Different 


Nature and Degree of theſe Expanſiye Forces of the Blood and Spirits, the Colour 


of theſe Protruſions alter; Red ariſes from an hot Conſtitution, or from the Great- 


eſt Expanſive Force of the Blood and Spirits; White from a Cold one, or from 


the Leaſt Expanſive Force of it, from whence old Men grow Grey, and younger 


Perſons upon a ſudden Paſſion of Fear, or by Immenſe Care or Study, by which 


the Expanſive Force of the Blood and Spirits is Weakened and Enervated ; and Black 
or dhe Deeper OT from a Great Degree of the Expanſtve, mixt with a Great De- 
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gree of the Contractive of the Blood and Spirits; the Firſt are conſequently, Cholerick; 
Brisk, and Lively in their Parts; the Second, Calm, Sedate, and Cool; and the 
L.aſt, Melancholick, Quick, and Vigorous, but Solid, Judicious, and Grave: It is 
| generally Streight in Cold Countries, and Curled and Contorted in Hot, becauſe 
the Contractive Force of the Air is more Certain, Uniform, and Determined in it's 
- Reſiſtance in the Firſt Caſe, and more Deſultory, Various, and Unequal in the Laſt; 


"Ya f TR : and in the ſame Climate, where the Expanſive Force of the Blood and Spirits is leſs 
Regular and Uniform, the Hair from thence becomes likewiſe Curled and Con- 


torted, and where it is Streight, it is a Sign of a Greater Certainty, Unaltera- 
bleneſs, and Immutability in their Action; It is Triangular, or Four-ſquare, or Round 
in it's Figure, as the Expanſive Force of the Blood and Spirits Excceds more or leſs, 
or is Equal to the Contractive of the Air, which ſurrounds it; if more, it Exerts it 
ſelf in Three Angles, if leſs, in Four, and approaches nearer to a Circle, it Anal; 
it is Circular. 


why Plants 


Gur Regular Proper Expanſive Forces of them, Derived from their Seminal Principle, arc nearer 
Forms m their 


Leaves and to an Equilibrium with the Contractive of the Air, or are more Removed from it; 


Stalkss and the Figures will be always or moſtly Regular, becauſe the Superiority of Action 

in the Expanſive above the Contradtive of the Air muſt Exert it ſelf alike, and 
therefore in Three, Four, Five, or an Hundred Equidiſtant Angles from each other. 

Mes ue FROM this Doctrine likewiſe is Determined the Different Stature and Bigneſs of 

of Differen Men in the ſeveral Periods of their Lives, and Compared with one another, as alſo the 

pope ig Various Proportions of Animals and Inſects; Thus the Expanſive Force of the Blood 


nd in the ve and Spirits in Inſects being Small, the Syſtem is Extended but a ſhort way before 
 rious Periods of the Contractive of the Air becomes an Equal Balance to it; in Birds and the Smaller 


their Tres. Kind of Animals the Expanſiye Force is Increaſed, by which means the Syſtem is 


alſo why Ani- 


mals are of Extended farther, before it is weak enough to be Reſiſted and Equi-Poiſed by the 
= + = Contractive of the Air; and in larger Animals as the Lion, the Horſe, the Ox, and 
Men. the Elephant, the Expanſive Force of the Blood and Spirits is ſtill Augmented, from 
whence the Syſtem of them is more Dilated before it's Force is Diminiſhed to an 
Equilibrium with the Contractive; and thus it is in Men, ſo that the Greater Stature 
any one Acquires, it muſt be from thence Inferred, that the Expanſive Force of his 
Blood and Spirits is Greater, and that in young Men it is Greater than in Infants 


and Children, till it obtains it's utmoſt Force in Perſons. of Maturity, when there is 


no farther Growth or Expanſion of the Syſtem, the Extreme Parts of it being in an 

Equal Balance with the Contractive of the Air, with which it is Encompaſs'd, or in 

Fiſhes with the Contractive of Water; and the ſame kind of Reaſoning obtains in 

Plants and Trees, if for that of the Blood and Spirits in Animals, we ſubſtitute the 
Expanſive Force of the Nutritious Juices and the Vegetating Quality of Them. 

ir is % __ LASTLY, If the Expanſive Force therefore of the Blood and Spirits in Men and in 


Impoſſible but Animals, and of the Nutritious Juices and their Vegetating Quality in Plants and Trees, in 
Men might 


have Gizantick the Antediluvian World, was Greater than in the Preſent, and the Contractive Force of 


Forms before the Air Leſs, which in a Different Craſis and Temper of Things is not Impoſlible, and 

eee, egg particularly, ſuppoſing the Surface of the Earth was much Higher and more Removed 

Animals might from the Center of it, when all Beings would have a Leſs Force of Gravitation and 

" "row fd Contraction, and a Greater of Expanſion, than in this lower and more Contracted 

ee Form, it is not Inconceivable, that Men and Animals, and Plants and Trees, might 

SP allo be much Larger, and more Longzyal and Durable, than we now find and Experience 

r 46, them to be, and that for ſome Ages, after the Diſſolution of the Earth's Original 

bv Frame by the Flood, ſuch Gigantick Proportions might be in ſome Degree Con- 

tinued, till they ſunk in Proceſs of Time to the ſettled Standard of Magnitude and 

Duration, which is agreeable to the Modern Conſtitution of the Earth we Inhabit. 

This we fay in Anſwer to the Cavills of Irreligious Men, who Think ſuch Matters 
Incredible, which do not agree with the Modern Frame and Structure of Beings. 

Ius far we have conſidered the Cuticula of the Anatomiſts, which is the utmoſt 

Term and Boundary of the Animal Syſtem, and how it comes to be Defined by certain 

Limits from the Nature and Degree of the Expanſive Force of the Blood and Spirits, 

| and the Contractive of the Air, which hinder it's Dilatation in Infinitum. | 

F. 5. Tur 


Book III. 


Wulcn alſo will give an 1 of the Different Forms of Plants, and! the 
have Different 'Stalks of Them, which come nearer to a Circle, or depart farther from it, as the 
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Chap. III. Containing Parts of the Abdomen. 329 


F. „ Tax next Subſtance, which lies Immediately under the Cuticula, and above 2 the 
the Cutis, or Skin, is the Reticulum Mucoſum, or Parenchyma, which in the Europeans br at ag 
is a White Slime, and in the Athiopians a Black, ſcraped off from the Inner Side of Parenchyma. 
the Cuticuls Raiſed, and which ſerves. to fill up the Interſtices made by. the Nervous 8 | 
or Pyramidal Papille, Jetting out from the Surface of the Cutis or Skin; Of which Dr. Gibſon's 
there is little more to be ſaid, excepting, that it ſeems to be a Matter Prepared for "gg 
a ſupply of the Cuticula, upon any Accidental Defe& of it, that it is thrown out Book 1. 


from the Expanſive Syſtem of the Blood and Spirits, as an Excrement of it, and + ro of 


more particularly from the Nervous Juice, which is of a Contractive Nature, and Br. Drake's 
therefore more eaſily ſubmits to the Contractive Force of the Air, when it is Ex- Anthropologia 


poſed to it, which Blood, or Fat, or Spirits, would not do, and conſequently is 54 mo EN 
Immediately Condenſed by ir. ee 
Anatomia 


F. 6. Tur Cutis or Skin, beſides its own Proper Subſtance, which is made up Reform, 
of Nervous Fibres very cloſely Interwoven one with another, and of a Parenchyma, Cap. 34. 


which fills up the Incqualitics and Interſtices thereof, has it's Nervous or Pyramidal s. 74% 


Papille, which arc ſmall Strings ſeen to break off by pulling the Cuticle from the Concerning che 
Cutis, and are thought by Aalplugius to be the Ends of the Nerves Perforating the 9 97 3% 
, . | 88 1 3 i WI a parti 
Skin, and not Raiſed from the Skin's proper Subſtance, but theſe Pyramidal Papille cular Account: 
cannot be ſeen without Optick Inſtruments, and can hardly be ſhewn by the Com-9 *, Ex. 
mon way of Diſſection; It has alſo, lying betwixt the faid Papillæ, the Glanaule wi hi - 
Ailiares, or Sudorifere, which Convey the Sweat thro” the Skin, and Separate it for Syllabus En- 
it's Excretion ; It has likewiſe certain Bulbs or Protuberances, in which the Roots 55. nee 
of the Hair are fixt, and it's Veſſels are Sanguincous, Nervous, and Secretory ; It is Thin Anatomy, 
in the Forchead and Sides, and under the Heel it is Thickeſt; It is Thinner in Ms Þ 3. 
Children and Women than in Men, and in thoſe that Live in Hot Countries, than 8 Keils 
thoſe that Live in Cold; From whence, according to Sprzgelzus, thoſe who are born $ 4. Chap. 1. 
in Cold Countries, when they come under the Equinoctial Line, are often taken As 
with Fevers, becauſe the Great Heat there Excited in the Body by the External Nova, 
Air cannot Exhale thro' the too Thick Skin; It is Imagined to be full of Pores, "i 4 
and that thoſe, who Deny them, oppoſe not only Reaſon but ocular Demonſtration N 
the Paſſing of Quick: ſilver thro' a Sheep-skin, we are Told, Evidences this, and that Anatomia 
Mr. Boyle has Tried the ſame in a Piece of the Skin of a Man's Arm, and this is {till 5 
farther Proved, it is Thought, by the Iſſueing out of Freſh Sweat from a Man's Fin- F 742. 
gers, when the Former is wiped off; It is ſaid to be of a moſt Exact Temperature, 
neither too Hot, nor too Cold, that it might judge more Accurately of the Tem- 
perature of Tangible Things, It's Nervous Part, which is naturally Cold, being ſome- 
thing Warmed by the Arterial Blood, for it has many both Capillary Arteries and 
Veins Diftributed thro” it, as alſo abundance of Nervous Twigs, which Endue it with 
a moſt Exquiſite Senſe ; Each of the Miliary Glands Receives a Nerve and an Ar- 
tery, and ſends out a Vein or Excretory Veſſel, which laſt Paſſes to the Cuticula 


for the Diſchargeing the Matter of Sweat and Inſenſible Perſpiration, and for the 


Moiſtening the Guticula, and the Pyramidal Papillæ, that they may not be Dry, which 


would very much Hurt the Senſe of Touching ; The Skin is Six Times Thicker than 
the Scarf- Skin, and ſerves for an EmunQory of the whole Body, and it is ſaid, that 


the Sum of the Particles, ſtrained thro' the Cuticular Glands, is by Sanctorius reckoned 


to amount to about 50 Ounces a Day, ſo that, ſuppoſe a Man's Body to weigh 160 
Pounds, in 51 Days we Perſpire a Quantity Equal to the Weight of the whole Body, 
but in what Time, or 1t ever, the whole Subſtance of the Body is Changed, is no 
Eaſy Matter to Determine. And thus far the Anatomiſts. | 

F. 7. Tat Expanſive Syſtem of the Blood and Spirits, being now Freed from the 4 Solution of 
Impreſſions and Contractive Force of the External Air, is more at Liberty to Exert NO, 
it's own Actions. | the Cutis from 


AND Firſt, the Syſtem of the Spirits or the Nervous Fluid Expanding it ſelf, as far“ Podrine 
as it can, is ſtopt at the Cuticula by the ſaid Contractive Force of the Air, and Js E. 
from thence Divaricates into a Thouſand Streams Croſſing and Interſecting each vraie Force. 
other, which Conſtitutes the Subſtance of the Skin, and Forms thoſe Nervous Fibres, 
of which it Conſiſts, and which are ſo cloſely Interwoven one with another; Hence alſo _ 
come the Hramidal Papille, and the ſmall Nervous Strings, which break off by 
Pulling the Cuticula from the Cutis; On the other Hand, the Syſtem of the Blood, 


5 7 0 Expand- 
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How he Ner- Expanding it's ſelf likewiſe, is ſtopt at the Cuticuls andthe Conttactive Force of the Ex- 
ag wer ternal Air, and made to Diffuſe it's ſelf into Innumerable Rivulets, which Compoſe 
and Veins of it the Blood Veſſels, and which are Diſpetſed by that means thro' the whole Skinz and 
EW T YE * thus all the Arteries of it ſeem to be Formed, in which the Blood Retires from the 
ens Rivules Heart; This Expanſive Force of the Syſtem of the Blood continuing, and the. Blood 
of the Od, not- being able to Proceed any farther, is by it's {aid Expanſive Force Returned back 
and Repelled from the Cuticula, and the Contractive Force of the Air, towards the 
© Heart, by which the Veins are Produced; But the Nervous Fluid, being of a Cold 
- _- and Contractive Nature, Terminates in the Skin, without any Circulation, « or Recourſe, 

or Repulſe from it. 
ivhence Sweat INTERMEDIATE to the Pyramidal Papille Lie the Miliary or Sudoriferous Glands, and 
ariſes, and how the Mouths of the Ducts, which open into them, and which are made by the Sweat; 
od ra which ariſes from a Conteſt betwixt the Contractive Force of the Spirits, or the 
Force of the Nervous Syſtem, and the Expanſive of the Blood; for tho' they are both of them 
N taken together of an Expanſive Nature, in Reſpect of the External Air, yet in Com- 
wh; pariſon with cach other, the Nervous Syſtem is of a Cold or a Contractive Tem- 
; perature, and the Blood of an Hot or an Expanſive; and therefore it is, that all Heat 
Diſſolves and Enfeebles the Nerves and Spirits, and all Cold Contracts and Envigorates 
them; And on the Contrary, all Heat Excites and Inflames the Expanſive Force of the 


Balanced, the whole Human Frame or Compoſition is in Exact Order; but if the Ex- 

anſive Force of the Blood is too much Increas d by Exerciſe or Heat, or the Contractive 
Force of the Spirits is too much Diminiſh'd by Labour or the Depreſſion. of them, 
as in Faintings, or in Sleep, Sweat Enſues; which is neither a Nervous nor a San- 


Liquid than the Nervous, but Retains a Degree of its Contractive by it's UGH, 
as all Salts are of a Cold and Contractive Temper. 


How it Paſſes 


the Blood cannot; becauſe the Nervous Fluid is of too Contractive, Conſiſtent, and 
Cold a Nature to do it, and the Blood's Expanſive is Reſiſted and Repelled by the 
Contractive of the Air; whereas the Sweat, being a Contractive Excited by the Ex- 
panſive of the Blood, is Leſs oppoſed by the Contractive of the Cuticula and the 
Air, and, Approaching more to its own Nature, is more caſily Admitted and Re- 
ceived by it. 
Ius far we have Conſidered the Fluids, which Enter into the Skin, 2 "hich 
the Firſt or the Nervous is ſenſible, and ſeems to be of the like Subſtance with the 
Brain, and to be ſeveral Proceſſes from it, but the Blood and Sweat do not De 
to be Endued with that Power. 
now the Coats THE next Thing to be Examined and Accounted for is the Solids, which are made 
we, wh up of the Veſſels, which Contain and Circulate, or Secrete the Fluids, and are Derived 


thesolids, inthe 
Cutis are Pro- from the Contractive Force of the Nervous Fluid, and the Expanſive of the San- 
duced. guincous; for as the Caticula is Formed from the Expanſive Force of the Animal 


panſive Force of the Blood being Acted againſt by the Contractive of the Nervous 
Fluid, the Coats of the Blood Veſſels are Produced, and thoſe of the Nerves by the 
Expanſive Force of the Blood, and the Heat ariſing from it, Acting againſt the Con- 
tractive of the Nervous Fluid; from which Contractive Force it is, that they and all 
the Membranes of the Body are ſaid to Deduce their Original from the Meninges, 


niſhed with ſuch an Exquiſite Senſe; Thus alſo we ſec, by the Expanſive Force of 
Fire and the Contractive of Water Acting againſt cach other, a Film or ſmall Mem- 


brane is Conſtituted and Framed. 
To theſe Two Oppoſite and Contending Forces is likewiſe owing the Circulation of 


ke Ci 
3 Filet the Fluids in the Skin, and thro' the whole Body ; and the Revolutions of the Humours 
Fluids in the in the Animal World are Accounted for in the lame Manner, and upon the ſame Princi- 
Cutis and the ples of the Expanſive and Contractive, as thoſe of the Heavenly Bodies in the Material; 


Animal Syſtem 
8 dene, For the Contractive Force in the Nervous Syſtem, to which is annext the Expanſive Force 


% the jams of Senſe or Intelligence, Acting continually "gem the Expanſive in the Sanguineous, 
| which 


Blood, and all Cold Weakens and Impairs it: When theſe. Two Syſtems are Equally | 


guineous Fluid, but a Nervous Weakened and Diſſolved, by which it becomes more 


Ap from hence it is, that the Sweat can Force it's way thro the ce of 
thro the Cutis. the Cuticula, without the Suppoſition of any Pores in it, when the Nervous Fluid and 


Syſtem and the Contractive of the External Air, which Adds againſt it, fo by the Ex- 


or the Pia and Dura Mater of the Brain, and from whence they come to be Fur- 


* 
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* * 


and the Ea © of the Sun Ading rk the Contrattive of 'a Planer; g for the Action, er war the 
of the Mind or of Senſe being Superior in the Nervous Syſtem, ſince the Counter- Zxpanſs ve and 


Contractide - 


Action, or Contractive Force, in the Sanguineous cannot prevail againſt it, it muſt Forces. 


Circulate about it, for the ſame Reaſon, as a Planet about the Sun; Thus, The Blood 
Acts by it's Force againſt the Nervous Coats of the Veſlels, which Contain it; and the 
Nervous Coats Contract themſelves againſt that Force, which, being too Weak to Reſiſt 
the Contraction, Proceeds forwards in the Arteries, from Wende ariſes the Progreſs 
of the Fluid in it's Proper Channel, and the Pulſation, by which it is Promoted; 
From hence allo it is, that every Artery has a Nerve, which Attends it, to fortify and 
ſtrengthen the Contractive Force of the Nervous Syſtem, in order to Propagate the 
Motion of the Sanguineous, and the Blood is carry'd back without the Aſſiſtance of 
ſuch Contraction, by Protruſion only thro' the Veins, and by Valves, which hinder 
it's Regreſs, and therefore has no occaſion of ſuch ds to „ + l nor 7 
is there found any Pulfation in Them. Ry | 

Thus Rivers alſo are Probably made to Circulate boil the Farc by an Oppoſiti tion That Rivers | 

betwixt the Expanſive and Contractive Forces; for Water having an Expanſſ ive Force 2 
in Reſpect of Earth, which is Evident from it's being caſily Raiſed into Exhalations /ame way. 
and Vapours, would Exert it's Activity that way, if it were not ſurmounted by the 
Contractive of the Earth, which therefore ſpends it ſelf Side-ways by 4 Revolution 
round it; ſince, if there was nothing, but the Gravitation of it, it ſhould Tend to 
the Center and be bound down towards it in a Perpetual Stagnation, unleſs we ſup- 
pole a Declivity in the Channel, which is not Evident in a Sphete, as the Earth. 

Tae Thickneſs or Thinneſs of the Skin depends upon Two Cauſes, the External The Cauſe of 
Air, and the Internal Syſtem of the Blood and Spirits; The Greater the Contractive 2% Different 
Force of the Internal Syſtem is in certain Parts, the Thicker will the Skin be, and elne 3 

the Greater the Expanſive, the Thinner ; tis Thickeſt therefore in the Head and Back, S of obs 
' becauſe it lies next to the Brain, and the Aedulla Sinalis or Oblongata, which are from the ſame 
Cold and Contractive, and under the Heel, becauſe the Expanſiye Force of the Blood *''* 

is Leſs in thoſe Parts; In the Fore-head, Palm of the Hand, and Lips, it is Thin- 

neſt, becauſe the Contractive Force is Leaſt there from the Brain and Nerves, and 

THe Expanſive the Greateſt from the Blood, as is Evident from the Redneſs and Florid- 

neſs we obſerve in Them; And thus it is Thinner in Children and Women than in 

Men, becauſe the Expanſive Force of the Blood Preyails moſt in the Firft, and the 
Contractive of the Nervous Fluid in the Laſt, as is Manifeſt from the Weakneſs, Beauty, 
and Sanguine Colour of the one, and the Strength, Robuſtneſs, and the Paler or Duller 
Complexion of the other; But there is likewiſe another Cauſe of this, which we 
before mentioned, namely, the External Air, for the more Cold and Contractive the 
Temper of that is, the Skin will be thereby made Thicker, and the more Warm 
and Expanſive, the Thinner; Men therefore being more Expoſed to the Cold and 
the Contractive Force of the Air than Women or Children, their Skin is upon 
that Account more Denſe and Thicker, and for the ſame Reaſon Their's who - 
Live in Colder Climates, than Their's who Live in Hot ones; And, that an Ex- 
panſive Force of Blood or Heat ſhould Diſſolve Continuity, and a Contractive one 
of the Nervous Juice or Fluid, or of Cold in the External Air, ſhould Contribute 

to it and Increaſe it, is not any ways hard to Imagine. 

As to the Pores of the Skin there is no occaſion for them, as we have ſhewn wer neceſſar} 
there is not in the Cuticula, ſince the Conſiſtency of it is ſuch, as to Permit a Pas- t here 
ſage to any Forces, which it is convenient to Nature ſhould be Tranſmitted thro” it, * 
and it is Confeſſed, that the Famous Dr. Gliſſn denied any ſuch Pores to belong to Cutis, the 
it; Thus a Pin or a Needle can make its way thro' a Solid or a Fluid, when Acted ee 
with a ſufficient Force, and there is no Greater Difficulty in Apprehending, how any otherways 4 
Fluid of the Body ſhould obtaim the ſame Effect in Reſpect of the Skin, where it cue fors 
is Expelled by the Expanſive Force of the Animal Syſtem and Protruded thro' it, 
which is the Caſe of Sweat, and therefore can be no Proof of ſuch Pores; and as 
for Quick: ſilver Paſſing thro a Sheep- Skin, or the Skin of a Man's Arm, ir is only 
an Evidence of what I have been Affirming; Belides upon ſome Extraordinary Strain- 
ings even Blood has Iſſued thro' the Skin, for which yer it never was ſuppoſed, that 
any Pores were CPE} and conſequently, it's very Subſtance muſt be capable of Yield- 

5 Ing; 


1 A wands rut 3a es oe 42 ante * 5 m2 —— — — — — 


P m . Re Mee EE EE TIO 
n BFA 
en. of; . 
— 


- 
a p « 1 : 5 0 — — — 
— — PPP PPTP thn * 
Ds - <7 . — 
2 „ 2 * IC - 3 — 5 - — : N - 
Peng = 5 5 5 — e 2 2 : r ELIE fer ee ob Loa re 

2 "pe 2 wed, — ng pas, — 2 — * r ASKS TS <> > 2 TRE 7 * 1 Ae. rope oh 
— — — — — Er . Nee — — —2— — — — 
— 2 — — — — * —.— = EY 

* q 2 " — ——— — 2 —.— ny 2 — — — — 22 


— 


SR . n — aca © 3 i ak Ap. 
4 EA ger riod 122 ww - . ” 8 r — 
r r B anne ig De Age rn es RS. l 8 — S ae bn — Ee 25 . 9 , 2 
ICED RES RL Ee i IL ̃ ¾˙Ü4 . r — pay On TRE! — A 2 ESSE N = 2 ee — I, ah — 3 
* — 1 — CONT LL RD ox 2 . 7 1 nn 0 eK F C7" r r — oy aries £ 5 
— SES na os 7 — — —ͤ— ? RR LN CER IE NIN CNET Ig . 6 a Cann te . — —— +> ut etc — : 2 = dare . : 
«> 2 — — — — bag * 2 2 . 89S I Ig inbery — — —— — 22 CS ws — 0a 0» — — ee — — þ — — 5 N A HEPES 5 8 = 2 
a vn aye eo — — — — — — — 4 — 4 K — —— — ä — — — . rs - . Leng 2mm 2 — 5 . — .. — X x — fa * 's = 1 — 2 E — — nes —. Y 5 — „ —— 6 * 
8 — — ac — - — > — —— A po * K — as — 2 0 < _ AS, —— II : _ »- > — Got we Or AE. a err — ä = . 8 * w_ gee e — * r 
pe — 5 — - 2 2 * Hh 1 
5 — - 5 —— or — — — — need | Ir — — - 5 7 2 = AR IEEE — = . 2 — * * by r . \ — 
—5 2 3 7 — —— } N — ERR — 883 * I ——— . * 2 "FN 8 — 8 T 8 en. ST, =D ——— — — po) 21 — 3 
” 4 * 5 - WET, 3 oa » * — 2 . * — —— "EL n _ — e 2 a . (EDO. — — — — Hy et ID +” +. — — — D 2 l 22 ˙ U ON iS, WEE TAP ITN LS 
re _— ——— EE F IN n - L 2 . M 1 * — 0 9 Te COR — . ————. IF =x — r e 8 5 > Dn ä 5 ... Re ad, ER. — EEC "Es 1 Sr ab 
CESSES ̃ e — = = = P 888 2 — C 2 —— — — . 8 : . * — - dents OST wo — * 5 * 
— CS 5 oO — — — — - - — — —— A 1 . 7 8 e IF 5 * . —— web 0 : 


3 
SETS >olewgin 0 _— — — 


. ——.. ST oi emo Form rem 


—.— 
— 1008 9) ͤ — 2 vet. rn. = 


r 5 
e 


ue; Andiomy, and Firſt FEY Kok: x 


_— to and Ae the Tranſmiſſion; of a Force; e is perten to It! char! 5 
en e "op 7 Expanſive Superior to it's Contrattive,  . 
FOE 1 the Skin lies the Aembrama e, in * 0 Cells of which the Fat | 
apy 4 is 8 and which is allowed to be of an Oily Subſtance Condenſed by Cold, 
andblufculefs, with which the Membranous Cells are filled, as the Cells in the Pulp of an Orange 
ert e san are filled with. its Juice; and Dr. Glo ſays, that the Membrana: Adipoſe is a Part of 
= er” ga the Carnoſa, the outer Part of which is full of ſuch Membranous Cells;  Malpighins In- 
yllabus En- forms us, that che Blood Veſlels are Expanded like the Boughs of Trees every where 
. 5 thro the Membrane, that lies under the Fat, and the Membranous Cells, full of 
Anatomy, Fatty Globules, Veſicles, or Bladders, hang upon their Ends, like Leaves upon the 
* 3. Boughs; The Cells are of almoſt an Oval Figure, and are like the Lobules of which 
Des Keb: the Lungs are Compoſed, or rather like a Conglomerate Gland; They are Knit to 
Chap. 1.5. 6. one another by the Membrane, out of which they are Formed; and thro the ſame 
oy Ba Membrane and Cells, not only Capillary Veins and Arteries, but Ductus Adipoſi alſo 
Anthropologia Run, which Swell with Fat, eſpecially in an Animal newly Killed; This Fatty Mem- 
— brane Extends it ſelf all over the Body, except in the Lips, the upper Part of the 
Book i Ear, the Eyc-lids, and Fore-head, and ſome few other Places, and the Fat is ſuppoſed 
Blancard's to be Bred of .an Oily or Sulphureous Portion of the Blood, Sweating, like a Dew, 
rom out of the Veins, and afterwards Concreting; It is Different from the Suet or Tallow 
Cap. 18. of the Omentum or Caul, in this, that Fat is eaſily Melted, but not ſo eaſily Con- 
rag. 39 gealed, whereas Suct is not caſily Melted, but is eaſily Congealed, Fat is not Brittle, 
but Suet is; ſome Reckon the Marrow of the Bones to be a Third fort of Fat. 
It Defends the Body from the External Air, Preſerves. the Natural Heat, Hinders the 
too Great Diſſipation of Spirits, Fills up the Interſtices of the Muſcles and Wrinkles 
of the skin, and thereby Contributes to the eaſy Motion of the Former, and to 
the Beauty of the Latter, and keeps all Parts from Dryneſs and Breaking; It Beſmears 
"Thi /rorra the Extremitics of the Cartilages, -the Jointings of the Greater Bones, and the Veſſels, 
: 7 z 9 that they may Paſs ſafely; Malpighius thinks the Principal uſe of it, whilſt it is mixt 
 «ceording e With the Blood, is to be a continual Pabulum or Food of the Natural Heat, whereby 
Anatomiſti. the Vital Flame is Perpetuated, Alſo. to mitigate the Acrimony of the Blood, and 
_— unite the Saline Particles of it, ſo as they may become Aſſimilable to the Solid Parts 
for their Nutriment, ſerving to thoſe Particles, as Oil to Colours in Painting, or 
Lime to Stones in Building, and that in Caſe of Famine it Paſſes into the Nouriſh- 
ment of the Body, ſo that ſome Creatures Live during a whole Winter without 
any other Food, and an Atrophy never becomes Mortal, till all the Fat is Waſted; 
| In this Membrane are alſo a Number of Little Glands, which are accompany d with 
Lymphatick Veſſels, which carry back any Seroſity, that is, Superfluous ; In ſome the 
above-mentioned Veſicles are fo full, that the Fat is an Inch, or an Inch and half 
Thick, and in others they are almoſt Sake =: - 
Py Ws Memnraxes are Webs of ſeveral Sorts of Fibres Interwoyen for the Covering 
| brane is, and and Wrapping up of ſome Parts; Their Membranous Fibres give them an Elaſticity, 
nad 11 whereby. they can Contract and cloſely Graſp the Parts they Contain, and their 
Nervous Fibres give them an Exquiſite Senſe, which is the Cauſe of their Contraction, 
therefore they can ſcarcely ſuffer the Sharpneſs of Medicines, and they are Difficultly 
united, where there is a Solution of Continuity, or Loſs of their Subſtance; In 
their Texture there are a Number of ſmall Glands, which ſeparate an Humour fit 
for Moiſtening the Parts, which they Contain; Thoſe that Cover the Solid Parts are 
properly called Membranes, as the Peritonaum, which Wraps up all that is Contained 
in the Abdomen, the Pleura, that, which is in the Thorax, the Perioſteum the Bones, and 
the Pericardium the Heart; Thoſe, which Form the Coats of Veſlels, and which Con- 
tain the Humours, as thoſe of the Veins, Arteries, Stomach, Bladder, Inteſtines, ec. 
are called Tunicles or Coats, and thoſe, which Cover and Embrace the Brain, as the 
Dura and the Pia Mater, are called Meninges; of all theſe Kinds of Membranes ſome 
are Thin and ſome are Thick, and the ſame Membrane is Thick in ſome Places and 
Thin in other, as the Membrans Aaipeſa, which is Thicker in the Neck than in 
any other Part of the Body; The uſe in General of Membranes is to Cover and 
Wrap up. the Parts, to Strengthen them, to Save them from External Injuries, to 
Preſerve the Natural Heat, to Join one Part to another, to Suſtain ſmall Veſſels and 
the Nerves which Run thro their Duplicatures, to ſtop the Returning of the Humours 
To in 


Chap. III. Cuntaiving Parts ofthe; Abdomen. 333 
in the: Veſſels, as the;,Valyes ſtop, the. Returning, of the Blood in the Veins, and Heart, 
of the Chyle in the Lacteals and Thoracick Huck. and of the Lympha in 0s Lyrg- 
phatick Veſſels. 155 Sand 
By the . e A1 is aa: comm wan Merſtood that Part of: it only; beer -10 
which lies next the, Fleſh, and Which contains but ittle Fat in it's Cells, and there 
fore Appearing more Membranous than the Reſt is, aid to. be. the Baſis, of the Cellale 
Adipoſe, and even ſome. Part of this hath. been. taken by ; Anatomiſts for the HMem- 
brana Carnoſa upon the Account of it's Redneſs, for here the Hood: Veſiels lic very 
Thick, the Veſicles Not, being Diſtended, with. Fat, - 
Tue Fat, Which is a. Grols Whitiſh, Oil, is. b. e 1 the. Olly Part, Fr the Ali 
ment. 1 5 055 Tom the F SER Hogg Se th 1 . le and: re ths og 7 Ms 


0 8 
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above. it, and to Ne Proper 1 Lbs of 5 e 1 1 758 it; 'Tis NY 
but Strong, tis. not Yellow like the e but Whiter and . more Tranſparent, 
and is ſaid, by Dr. Havers, in 15 ofteologia. Nova, to be every where, Glandulous, by 
which a Mucilagingus Liquor is Diſtilled upon the Muſcles. to EA: them; Theſe 
Membranes receive Veins, Arterics, and Nerves; from the. Parts Whic 1; arg-neareſt, to 
them; As to the Membrava Carne, Wei lies. 5 ON 25 Yar the Adipo(a, rnd at 51 
Aluſculiſa, It ſeems, to be Mas ale Bod: 1 975 8 
5 ion La Har 0 5 90 = 
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Fav. i it 1 Y ro 185 e from, 00 ph hee es che Blo 20d, | engl by the Ar; going Principles, 

teries to the Adipoſe Membrane, according to Male HS, ARK there Meeting with the 

Nerves, which contain a Contractive Subſtance, there being a . aer V of Membranes 

alſo, the upper Red, where the Blood Veſſels Run, and the ower White, where the 

Nervous ones are Spread and Viffuſed, from their Mutual Action upon each other 

an Intermediate Liquor is Produced, not ſo Red. as Blood, nor ſo White as the Ner- 

vous Fluid, not ſo Hot and Warm as the Former, nor ſo Cold and Phlegmatick as 

the Latter, from whence a Pale Yellowiſh Oil ſuccecds, and which we have before 

faid appears to be the Nature of Sweat, which is an Exuding of this Oil. OE on 

In Bubbles and Veſicles are made by the Two Contending Forces, as is done. by » How the eſs 

Heat and Water mixing together, or in the Pulp of an Orange by the Sun's Expanſiye 4% in which 
Mingleing with the Cold and Contractive Juice of the Fruit and Tree; The Expanſiye wed pets 

alſo Exerts ! it ſelf ſtill in ſome Meaſure in the Oil, and Forms the Contractive into the rroduced: 

Bladder or Film, which ſurrounds it, to which the Contractive Force of the External 

Air, which Penctrates by it's Contrary Expanſive, we may eaſily Imagine; thus far, 

is Aſſiſtant, and Helps to Conſtitute theſe Veſicles, as it manifeſtly does in the For- 

mation of other Bubbles; and they are like the Lobules, Which Compoſe the Lungs, 

or like a Conglomerate Gland for the ſame Reaſon. 


THERE is no Fat in the Lips, the upper Part of the Eat, the Eye-lids, and Fore- iy no Fat in 


head, becauſe in theſe Parts the Contractive Force of the Air, or the Expanſive Force * 
of the Blood is too Great, or the Contractive Force of the Nervous Fluid too Small the Eat, &c; 
to Produce a due Mixture for Fat, or a Conteſt or Ebullition betwixt thoſe Forces, 

which is Requiſite to the Attemperature of the Oil, and the Raiſing of the Globules 

and Veſicles; hence alſo there is a Sulphureous Quality in the Fat from the Expanſtve 

Force of the Blood, and a Cold or Condenſin ing one from the Contractixe of the 

Nervous Fluid and of the Air. 


Tris likewiſe Agrees with the Account, Which we before dave of Chymical Oils, ohne 


count agrees 
which follow the Spirits, which are of an Expanſive Nature, and riſe before the with what we 


Phlcgm, and the other Principles, which are of a Contractive 5 {0 that it is a Force Chymi ior of 
| Inter- 
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Tritermediate to and Compounded — the Expanifiy ve and Conttactve, according td 
What is here Affirmed and Maintained. N 
Confrmed by BxsIDEs which, Dr. Grew's Experiment, quoted by Dr. Aw 4 in his Oftedlogin Nova 
ee and his Diſcourſe therein of the Marrow, Admits from what foregoes of a Solution; 
8 Which Experiment is to ſhew us, how we may Imitatc the Fat of an Animal Body: 
Take Oil Olive, and pour it upon High Spirit of Nitre, then Digeſt them for ſome 
Days, by Degrees the Oil becomes of the Colour of Marrow, and at laſt is Con- 
gealed or Hardened into a White Fat or Butter, Which Diſſolveth only by the Fire, 
as that of Animals, and it hardens moſt upon the Exhalation of ſome of the more 
Sulphureous Parts of the Spirit of Nitre; from whence the true Congealing Principle 
1s 5 Spirit of Nitre; and the Making of Fat is but the durable Congelation of 
Oil, and Animal Fat, but the Curdling of the Oily Parts of the Blood, either by 
ſome 85 it's own Saline Parts, or by the Nitrous Tarts of the Ait mingled there- 
With. 5 
flug far Dr. Gb, in Which rm we have all the lagredienits, Which 
we ſuppoſe” to be in Animal Fat; for Oil Olive, being a Vegetable Oil, and Con- 
vertible into Flame, has Evidently a Sulphureous and Expanſt ve Nature, which like- 
wiſe is in a Different Degree in the Blood, Spirit of Nitre from it's Salt and Cold 
has a Contractive Nature, tho Actuated and Excited by Fire into a Spirit, Anſwer- 
able to the Contractive Temper of the Nervous Fluid, which is alſo of a Cold Com- 
plexion, but Raiſed and Animated by the Mind, and to which is joined the Elaſtick 
and Contractive or Contrary Expanſive of the Air; It Diſſolves by the Fire, becauſe 
the Expanſive by that means preyails againſt the Contractive, and hardens by an Ex- 
halation of the more Sulphureous or Expanſive Parts of the Spirit of Ni itre, becauſe 
the Contractive then Preyails againſt the Expanſiye. : 
And by ie FRON. whence we may Conclude, that the Common Fat of the Body has more 
Dife fag, of the Expanſive Force of the Blood in it, and leſs of the Contractive of the Ner- 
Far, and the vous Fluid, and that the Sevum of the Omentum or Caul, has more of the Contractive 
Serum wg " Force of the Nervous Fluid in it; and leſs of the Expanſiy ive of the Blood, becauſe 
9 e 8 \ 8 Firſt is hardly Congtaled, and the Laſt as difficultly Melted ; The Firſt is not Brittle, 
at wins Wont Fluid, from the 7 gh Force, the Laſt is, from the Contractive; The Artificial 
Oil or Fat is Whiter than the Animal, as Oil Olive is much Whiter than Blood, 
which is a Deep Red, and the Nervous and Nitrous Fluids not extremely Different, 
or not to ſich a Degree; Here is therefore no Occaſion to ſuppoſe any Oily Parts 
of the Blood, nor any Saline Parts of it, but to take the Expanſive or Sulphurcous 
Force of the Blood it ſelf, and the Saline or Cold and Contractive of the Nervous 
Fluid to form this Production. 
The Effects and  HitfEeRTo we have Conſidered the Nature of the Animal Fat, and are now to 
Uſes of the Fat Examine the Uſes and the Effects of it; It Defends the Body from External Air, 
Conſonant 10 for Penetrating thro* the Curricula and Skin, it is met and oppoled by the Blood and 
Tar gen of Spirits; from which very Conteſt or Mixture the Fat and it's Veſicles are Produced, 
it... as we before obſeryed, and therefore it is not reaſonable to Think it can go much 
farther, beſides the very Nature of Oil is in ſome Meaſure Reluctant to the Impreſ- 
ſions of Air, the Firſt being Expanſive, and the Laſt Contractive; by being of a 
Middle Temper betwixt Blood and the Nervous Fluid, that is, by being neither too 
Hot nor too Cold, it is well Fitted to Lubricate, Supple, and Moiſten the ſeveral 
Parts; but as to it's being a Pabulum or Food for the Blood, before it's Secretion 
out of the Maſs of it, is not ſo Evident, becauſe it is not Manifeſt, that it is not 
made, as above- mentioned, by a Mixture of the Blood and the Nervous Fluid Princi- 
_. "pally; After which, as in Famine or an Atrophy, it is not unlikely, but it may be 
Converted to ſuch a Pabulum, it being caſy to Imagine, that the Oil by Increaſing 
the Expanſive i in Circulation may be Changed into ſuch a Subſtance; That Fat ſhould 
Incline Men to be Lethargick, and to a Somnolency, is no Wonder according to 
the Account we have Given of it, ſince it Ariſes from the Contractive Force of the 
Nervous Fluid, being Diminiſhed by the Expanſive of the Blood, but by how much 
more the Force of the Spirits is Depreſs d, by ſo much Greater muſt the Propenſity be 
to Drowſineſs and Sleep, thus the Expanſive Force of Fire, Wines, and Strong Liquors 
Acting upon the ContraQive Force of the Nervous Fluid, Produces the ſame Effect, 


5 and all Narcoticks, which are [VE an Hot and Expanſt ve Nature; and therefore it is, that 
when 
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THis gives a Solution, as before, why Anatomiſts have Thought, that all the Mem- 
branes and Coats, diſperſed thro' the Body, owe their Origine to the A4eninges, or 


N * 


Chap: III. - Containing Parts of the Abdomen, 


when we are Warm in our Beds, that is, when the Neryous Fluid and it's Con- 


tractive Force is in ſome Meaſure Diſſolyed by the Expanſive of Heat, we ſink into 


Slumbers, which are not ſo readily Induced upon us, when we are Cold in Them; 


And on the Contrary, Froft and Cold Agrecing with and Exciteing the Contractive 


Force of the Nervous Fluid, the Mind is Exhilarated and Enlivened by it; By 


the Firſt the Nerves Tremble and are Enfeebled, and by the Laſt Envigorated and 
Strengthened. 


» » 


Hence alſo it is, that where the Veſicles are Flaccid, and where Men are of a 7 Fa fer. 


- ſons are leſs 


Thin and Lean Complexion, the Contractive Force of the Nervous Fluid is too 
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: | | z; Active and 
Strong and Powerful for the Expanſive of the Blood, which therefore is not capable Lively in their 


of Diminiſhing it's Force, ſo as to Produce an Oil, or a Fat, or very Little, which “ ＋⁹＋ꝰ ] 


is the Reaſon, that Perſons of ſuch a Craſis and Temper are generally more Quick 
and Lively in their Senſe, than others, who are more Fat and Corpulent. 

F. 10. AFTER the Fat, we are to Examine into the Adipoſe Membrane, and the 
other Membranes of the Body, which are formed chiefly by the Cold and Con- 


4 


them and from their Elaſtick and Contractive Force, ſuch as we Experience in an 
Elaſtick, Froſty, and Cold Air, as alſo from their Exquiſite Senſe; And as the Ex- 
panſive Force contributes to Fluidity, and to a Diſſolution of Parts from each other, 
when joined together by the Contractive Force, ſo the Contractive Force Cements, 
Unites, and Continues Them, when Diflolved and made Lax by the Expanſive. 


This Contractive Force, by which every Part Contracts towards it ſelf, and it's 72 oh Fatt 
| of a Membrane 


. . 5 | upon a Separa- 
panſive Force Tending from it ſelf, and it's own Center, to that of another, Renders 25 of them 
are difficultly 
United, and in 
General why 


own Center, makes them upon Separation. to be difficultly United, whereas the Ex- 


the Cement and Union more eaſy, becauſe there is an Inclination to it; Hence a 


Fluid, as Water, readily Unites, but Ice, which has a Contractive Force, do's not; The 
Contractive Force, which is Endued with an Elaſtick, as Glaſs, or Ice, or the String of Here, mo 

are, but Soft 
or Fluid ones 
not. | 


an Harp or a Violin, Reſults to any Impreſſion from the Expanſive it has Joined to it, 
by which it Cloſes with any Expanſive Force or Percuſſion, which is Impreſſed, 
But if the Contractive Force is Broken or Interrupted, it is hard to Unite it 
upon the Account of it's Contractive Quality; And thus it is in the Human 


Syſtem, a Membrane or a Fibre, which has a Contractive Force is not eaſy to be 


Cemented, but a Fleſhy Subſtance, which conſiſts of an Expanſive Force of the Blood, 
and approaches towards a Fluidity, endeavours at a Re- union; and Bodies, which have 
a Contractive Force, as Glaſs, Ice, & c. are Cemented only by Introducing an Ex- 


panſive, and Melting them again into a Fuſion, but then after this Re- union, it is the 


Cold or Contractive Force, which gives them their Solidity and Tenacity, by which 
they become leſs Penetrable to any Expanſive Force or Impreſſion made upon them; 


From whence it follows, that there muſt be a Warmth or Expanſive Force from the 


Sanguincous Syſtem, to diſpoſe the Parts of a Membrane to a Union with each 


other, and a Cold and Contractive Force from the Nervous Syſtem, to make them 


Solid, Senſible, and Tenacious, and which in Fact and Experience is the Frame and 


_ Compoſition of a Membrane, which has it's Nerves, it's Fibres, and it's Blood Veſlels, 


and a Cold and Contractive Force attending the one, and an Expanſive and Warm 


the Pia and Dura Mater, ſince it is manifeſt, that the Brain, and the Neryous Syſtem 
Derived from it, has a Peculiar Efficiency in Forming of Them. 


| b . . Bod 
tractive Force of the Nervous Syſtem, from whence is Derived their Solidity and e4. 


Continuity; This is Evident from the Web of Nervous Fibres, which Conſtitute 


How the Mem- 
branes of the 
y are Forms 


Wyx are likewiſe by this Theory Informed of the Grand Cauſe of all the Motions eur 


1 


in an Animal Body, namely, the Contractive Force of the Nervous Syſtem, and the cauſe of all 


Expanſive of the Sanguineous; for we have before Chap. 6. F. 20. Book 1. ſhewn it to 5 e e 5 
ſ mal 


be an Univerſal Law of Nature, that where Two oppoſite Forces Subſiſt and Act againſt an- i; 4+ 


cach other, the Conteſt or Motion will be continued, till the one or the other Prevails, Comrradive 


and if the Forces are in an Equal Balance, the Motion will become Perpetual, till that 


Force of the 


r Nervous Sy- 


Aquilibrium is Deſtroyed ; Thus the Heart and the Brain are the Two Chief Seats of the fem, and 4 
Expanſive and Contractive Forces, and are joined to each other, and to all the Parts **t-*/ve of 


the Sanguin#- 


of the Body by Innumerable Arteries ſent out from the Firſt, and by Nerycs from ,,,. 


the 
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the Laſt; Theſe Act againſt one another by their Expaniſt ve and Contractiye Forces, 
and Preis the Circulations obſeryable in the Human or Animal Frame; and if 
the Expanſive Force of the Blood is to6 much Increaſed by Heat or Violent Exerciſe, 
or High Meats, or Spirituous Liquors, the Contractive Force of the Brain, or the 
Nervous Syſtem, Languiſhes, and if the Contractive Force of the Brain and the Ner- 
vous Syſtem is too adh Promoted by Cold Applications of Air or Water, and by 
a Thin and Meagre Diet, Rheums, Catarrhs, Defluctions, and Agues are Cauſed, 
by which the Expanſive Force of the Blood is Diminiſhed; and nothing Tends more 
to Health, than the Preſerving both theſe Syſtems in a due and regular Poiſe With 
Cech other, and in which Con ſts the whole Art and ene of e 1 we 
5 have Conſidered the Nature of the Mind. | 
Nor Improbable © IT is not farther Improbable, that the Prindighes! of the Brain in the Fetns are 
that the Se. Detiyed from the Semen of the Male Parent, which ſeems bee Matter Enducd 
r e with Senſe, as the Brain and the Nervous Fluid is, and has been Obſerved by 'Lewer- 
is the Source of hoeck to be made up of Millions of Animalcules; This therefore Impregnating the 
jou eee Ovam of the Female Parent, which we may juſtly ſuppoſe is of a Warm and Ex- 
of the Female, panſive Nature, Firſt cauſes that Beating Red Speck, which Anatomiſts have Imagined 
of the Expan. to be the Heart; from which Iwo Subſtances, mixt in the Ovarium, the Contr Active 
F Expanſive Forces of the Brain and the Heart appear to take their Origme, tho 
the Ferns. after wards receives in the Womb, by the means of the Placenta, an Ac- 
ceſſion to the Latter of theſe Forces, from the Bibo Yew of the Mother, albeit, 
others will not allow ſo much as that. : | 
ity the Fetus THIS may however give an Account, why a Fetus comes into i World with it's 
22 MY, Head foremoſt, ſince the Brain being of a Contractive Nature Tends downwards, and 
Head foremoſt. the Expanſive Syſtem of the Blood upwards, when loos d from The Womb, uirable | 
195 to all other Contractive and Expanſive Forces. 
28 the Mind Wes have hitherto only confidered the Nervous and Fange Syltems in the 
. gt e Compages and Structure of an Human Body, in which we have made the Firſt to 
n be of a Contractive Force, and the Laſt to be of an Expanſive; but as it is Evident, 
and Sanguine. that the Nervous Syſtem has a Prodigious Force of Action and Expanſion Exerted 
i Muſcles in a L Lively, and Nimble Motion and Agitation of all the 
Cometted with Limbs, we muſt ſuppoſe a Power Independent of, and Superior to, the Contractive 
them. Force of the foregoing Syſtem, which. we call the Mind, and is the Spirit, which 
AQuates and Informs it. | 
Becauſe theſe THE Circulations of the Humours may ve performed in an Ami Syſtem from 
2 _—_ the Expanſive and Contractive Forces in them, but thoſe Expanſive and Contractive 
© 4 the Forces cannot Account for the Free and Arbitrary Motions and Exertions of the 
Circulation of hole Frame to one Part of Space or another, without any Previous Determination, 
2 ee unlets from a Voluntary and Intelligent Agency, anncxt to the Syſtem it (elf; But 
of the Solids, if we join a Spirituous or Expanſive Force from the Mind to the Contractive Force 
a. 5 of the Nervous Syſtem, it may then have an Expanſion Superior even to that of the 
Voluntary Blood ; for thus Nitre, as all Salts, is of a Contractive N ature, and Wine of an Ex- 
Actions: Paare, and yet when Nitre is Exalted and Volatilized into a Spirit by Fire, and 
the Operations of Chymiſtry, it's Force is Mightier and Stronger than Alcohol, or 
the Fineſt rectifyd lit of Wine, which is Weak and Languid in the Com- 
pariſon. _ 
lo becauſe if Trar the Mind, which Aanares the Nervous Syſtem, | is Diſtinct from, tho? Joined 
Ae „, and Connected with it, is manifeſt from hence, that if it Reſided, as an Active Pro- 
perty in the perty in the Brain and Nerves, it would Exert it ſelf always, and eyery where, in the 
e s Nervous Syſtem alike, and the Nervous Subſtance would be in it's own Nature Ex- 
Ry panſtve and not Contractive, as Spirit of Nitre is, and every Portion of that Sub- 
ic ſelf every ſtance would be Endued with the ſame Degree of Thought, Senſe, Perception, and a 
where alike. Freedom and Liberty of Action; On the Contrary, the Brain, and the Nervous Sub- 
ſtance Derived from it, is in its own Nature Contractive, and is Expanſive only as 
the Mind Tnfpirits and Envigorates it; nor does the Active Quality, Communicated to 
it by the Mind, Exert it ſelf alike in the Brain and Nerves, but Arbitrarily and at 
Pleaſure, ſometimes one Part or Member of the Body being moved by the Expanſive 
Force of them, and ſometimes another; neither yet is there the ſame Degree of 


Senſe, Thought, Perception, and a Freedom of Acting, in every Portion "of the 
| Nervous 


Chap. HI. Containing Parts of mY Abdomen: „ 
Nervous Subſtance; For tho' we Feel and Perceive at our Fingers Euds, we do not 
Think there, and tho' all the Nervous Matter or Subſtance is furniſhed with Senſe, 

by which there is a Communication of it with the Mind, yet there is not the Mind, 

there is not the Reaſon, the Will, and Underſtanding in every Part of ſuch Ner- 

vous Subſtance, which reſides in the Brain only; which ſhews, that the Mind is 

not a Property of the Nervous MIC but a diſtinct Being and Subſtance annext 

to it. 

AGAIN, The Mind 25 both an panlive and a Send ien Force in the Pro- Likewiſe TY , 
perties and Affections of it, for it has Qualities belonging to it, as we have before 3 | 
thewn, which are directly Oppoſite and Contrary to each other; It has the Vertues jive and Con- 
of Sobricty, Humility, and. Goodnels, of Application and Study, Frugality and Pru- e mee 
dence, and Wiſdom, which are Impreſſions upon it of a; Cooler Temperament and 4 Divided in 
Nature, and fall in with the Contractive Force of the Nervous Matter, or Subſtance ; . 3 
whilſt it is not Incapable of the Warmer and more Vicious Paſſions of Intemperance, 1 9988 
Pride, Cruelty, Licentiouſneſs of Thought, Extravagance, Indiſcretion and Folly, 
which Ariſe from the Expanſive Force of the Sanguineous; Since therefore the 
Nervous and Sanguineous Syſtems are perfectly Repugnant and Oppolite to each 
other, and cannot - Conſiſt together in one, the Mind, which is capable of Receiving 
and Admitting the Impreſſions of Each, muſt be Different and Diſtinct from Both. 

MoRkrovkn it is known, That Diſtempers, of a Contractive and of an Expanſive in admits ef 
Nature, may both of them begin in the Mind by Paſſions raiſed there; Thus Grief, er ha 1 
or Immenſe Study, or a Sudden and Panick Fear, may cauſe Melancholy and an 4n4 Tapes yy 
Entire Depreſſion of the Contractive Force of the Nervous Syſtem ; and Pride, an h RE 
Intemperance of Paſſion, and a Vehement- Emotion of the Mind, Madneſs and a 
Violent Fever in the Sanguineous; On the Contrary, if theſe Diſtempers have their 
Origin from the Animal Syſtem, the Firſt begins in the Nervous, and the Laſt in 
the Sanguineous; which ſeems to be a Demonſtration, that the Mind is a Sub- 
ſtance Different from Both, and Adapted to wines by it's 8 Union and Conjunction 
with Them. | 1 
_ LasTLy, The Mind, tho Diſorder d, continues Firm and 55 in it's Perceptions The Mind ts 
in both theſe Caſes, whilſt the ſeveral Syſtems. of the Body are Impair d and Weaken'd, Strong. when _ 
and ſeems then only to Affect a Diſſolution from them, when it finds it's ſelf out ele. 8 
of a Capacity, and unable any farther, to Govern the Irregular and Tumultuous N 
Introduced into Them. | 

Tnus far we have ſpoke of the Membranes in General, and how they are Fond 1 : why the Mem⸗ 
And as to the uſes of them, there is nothing Alledged on that Head, which is _ are the 
not agreeable to the Account we have Given: We ſhall only therefore farther ob- ns: wh 
ſerve, that thoſe Membranes are the Thinneſt, which Encompaſs and Lie ncareſt to e ene 
the Contractive Forces in the Body, as the Meninges, or the Pia and Dura Mater, on ; * gs oY 
which Intercede betwixt the Scull and the Brain, the Coats of the Nerves, and the he Zxpanſive, 
Perioſteum which Inveſts the Bones; and thoſe are Thickeſt, which Encompaſs or Lie 
neareſt to the Expanſive Forces in the Body, as the Peritonzum, the Pleura, the Peri- 
cardium, and the Coats of the Blood Veſſels ; Becauſe the Contractive Force Tends 
Inwards, and therefore Diminiſhes the Thickneſs of the Former, but the Expanſive 
Force Dilates and Extends it ſelf Outwards, and by that means Swells and Increaſes 
the Thickneſs of the Latter; as alſo becauſe the Expanſive Force requires a Greater 
Contractive to Balance it, and a Contractive a Leſs. | 

Also the Adipoſe Membrane is Thicker in the Neck, than in any other Part ; ſince Why the Adi- 
we have ſhewn, that the Air is Aſſiſting to the Forming of Fat in Conjunction with 2% Membrand 
the Blood and the Nervous Subſtance, of all which there are Great Quantities ; for role Meek ” 
there is not only the External Air, but that, which Paſſes thro the Pharynx and 
Lamnx into the Stomach and Lungs; there is likewiſe the Meawla Spinalis, and the 
ſeveral Cervical Nerves, which are Derived from thence in the Number of the Con- 
tractive Forces; and the Variety of Blood Veſſels Propagated from the Heart to the 
Head, which belong to the Expanſive; from which Quantities of the Contending Forces 
it is Rational to Think, there will be a Greater Portion of Fat Elaborated and Made. 

Or the Membranes, there is nothing therefore now Remaining for us to ſpeak tO; hy the Mens 
excepting the Membrana Caruoſa, which lies above the Membrana Cummunis Auſculo- brana Carnoſa 
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rum, or the Muſeuloſs, and bencath the Ade N55 Ja, and: which is not to be found in 4c Brut. 1 
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Men, and-1s. obſervable in Brutes only; the Reafon of which ſeems to be, that the 
Nervous Subſtance. or the Contractive Force is mote Powerful and Predominant in 
Men, and the Sanguincous: or Expanſive itt Brutes, by Which, in the Former, the 
Carnoſe Membrane is Thinner and more Contracted, and in the Latter, more Dilated- 
and Thicker ; and upon the ſame Account, as the Meninges and Perioſteum are Thin- 
ner than the Coats of the Blood Veſſels, or the Peritonæum, Pleura, or Pericardium. 
From this Membrane and the Exceſs of the Expanſive TOE . to aps that Great 
Protruſion of Hair obſervable in Brutes. 5 

15 „e Su. LASTLVY, This Theory of the Expanſive and EdnttaMive Foltes exatly Chibid6tids 

ure of the with what the Beſt and Lateſt Anatomiſts have Affitmed concerning the Compages 

Animal Com. and Structure of an Human Body, that it conſiſts Entirely öf Fluids and Solids, the 


e , La of which are ſaid to be Vaſeular; That is, however Solid any Part may Appear, 


Solids, which jt is yet Aſſerted, that it is nothing elſe than a Congeries of Hollow Tubes and 

mg Yes; containing ſome Liquors or other, Which are Proper and Peculiar to them; 
For the Coats and Veſſels we have ſhewn are owing to the Contractive Force of 
the Nervous Syſtem, and poſlibly to the Internal Air of the Body, and the Humonrs 
of which they are the Conduits, to the Expanſtve of the Biood and the e 
of the Nervous Fluid, or to a Various Mixture of Them. 5 

Concerning che F. 1 I. IN Diſſection, next under the Aembrams Adipoſs wht e nee Chmmanis 

Peritonzum © Muſculorum lic the Muſcles, of which there are Five Pair; the Outermoſt are the 

eng ang Obliquely Deſcending, the Next are the Obliquely Aſcending, the Third the Rett, 

rerologix. the Fourth the Pyramidal, and the Inmoſt, the Tranſverſe ; which being Removed, the 
ee Peritonæum, or the Inmoſt Coat of the Belly, called the Rim, Appears; It adheres above 

Chap. 4 & 5. to the Midriff, below to the Share- and Flank- or Hip-Bones, in the Fore-Part firmly 

Book 1. to the Tranſverſe Muſcles, but chiefly to their Tendons about the Linea Alba, behind 

nr to the Fleſhy Heads of theſe Mufcles looſely ; It's Figure is Oval, and it's Subſtance 

$. 3- & 4 Membranous, and it's Origin, according to Fallapius and Dr. Gliſſon, from the Su- 
ee 5 . prior and Inferior Plexus of Nerves of the Abdomen, for from them it cannot be 

Nove,Chap- 6. Separated without Tearing ; others Derive it from the Ligaments, by which the ver- 

HY Book 1. feby# of the Loins and of the Os Sacrum are Knit one to another; It is Double every 

Anatomia where, but appears to be fo chiefly about the YFerrebrz of the Loins, and in the Hypo- 

Reformatas gaſtrium; For in the Former Place, between it's Membranes, lie the Nua Cava, the 

Cap. 33-8 18. Aorta, the Receptacle of the Chyle and the Kidneys, and in the Latter the Bladder, 

and in Women the Womb. 

__  * Tr has Three Perforations Above, where it adheres to the Diaphragm « or Midriff; 
the Firſt on the Right-Side, for the Aſcending Trunk of the Vena Cava; the Second 
on the Left, for the Gullet to Deſcend by, with the Nerves of the Eighth Pair in- 

ſerted into the upper Orifice of the Stomach; and the Third, for the Deſcent of the 
Aorta and the Intercoſtal Nerve, and for the Aſcent of the Ductus Chyliferus ; Below, 
It has Paſſages for the Rectum, for the Neck of the Bladder, and in Wonen for the 

Fagina of the Womb, Alſo for the Veins, Arteries, and Nerves, which Proceed 
down to the Thighs; Before, in a Fatus, for the Umbilical Veſſels; It has likewiſe 
Two Proceſſes in Men, and Two in Women, which there is no occaſion here parti- 
cularly to Deſcribe; If it breaks, it Cauſes a Rupture, either in the Groin or Navel : 
It has Arteries and Veins from the Mammary and Epigaſtrick, and from thoſe of 
the Midriff, and from the Phrenick, and has ſlender Threads of Nerves from the Pairs 
of the Yertebre of the Loins, and it's uſe is to aſſiſt the Contraction of the Belly for 
the Expulſion of the Excrements, and to give an outer Coat to the Inteſtines. 
UNDER the Peritonzum, in Diſſection, lies the Epiploom, Omentum, or Caul ; It is 
compoſed of Two Membranes, betwixt which the Veſſels run, and the Fat and Glands 
are placed; They are vety Thin, and, where the Fat hinders not, Tranſparent ; It is 
compared by Dr. Gtzfſoz to a Woman's Apron, when the lower Part of it is Turned 
up, and Tuck'd under the Girdle ; For it conſiſts of Two Leaves, whoſe upper Edges 
are Knit to Different Parts, but it's Bottom is Continued, and Reſembles a Pouch or 
a Satchel ; The Fore-Leaf, beginning at the little Lobe of the Liver, which it Involves, 
Adheres to the Under or Hollow Side of the faid Liver, to the Duodenum or Pylorus, 
ſomewhat towards their Fore-Side, to the Bottom of the Stomach, and to the Suture 
of the Spleen ; The Hinder or Inner Leaf is Continued from the Former, and, Paſſing 
from the Spleen backwards, Returns towards the Right-Side again, by the -way 
Adhereing 


5 


Subſtance of Them, of Nervous Fibres and an Heap of Capillary and Infinitely ſmall 
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Adhereing to the Pancreas, to that Part of the Colon, which runs under the Stö- 
mach, to the Back, to the Duodenum, ſomewhat towards it's Back-Side, and at laſt is 


Joined or Continued to the Fore-Leaf at the aforeſaid little Lobe of the Liver; as 
for it's Bottom, it is knit to no Part, but hangs Looſe upon the Inteſtines, Reaching 


commonly a little below the Navel, and ſometimes to the very Bottom of the Belly; 
It alſo Cleaves to the Peritonæum, it aboundeth with Veſſels of ſeyeral Sorts, which 
do not Terminate in it, but are carried thro' it to other Parts, namely, Arteries, 
Veins, and Nerves, which it is not Requiſite here particularly to Deſcribe ; Malpighins 


thinks he has Diſcovered a fourth Sort, which he calls Ductus Adipoſi, but this is very 


uncertain, and there is nothing bur Conjecture and Diſputed Obſervations for them ; 


According to Dr. Wharton, in his Adenographia, there are Lacteal Veſſels paſs thro” it 


from the Stomach to the Common Receptacle of the Chyle ; It has likewiſe Glands, 
which are ſaid to contain much Fat, and into one of which, that is joined to the 
Pylorus, the Lacteals are Inſerted ; The Fat is unequally Spread over it, and is gathered 
chiefly there, where the Veſſels run, the Spaces betwixt being only Membranous; 
It is Collected in little Membranous Cells, Included betwixt the Two Inveſting Mem- 
branes, and it's Matter is Derived-from the Blood Veſlels, according to the Common 
Opinion, but according to Malpighius from the Ductus Aaipoſi ; the Fore-Leaf has 
more Fat than the Hinder, and the upper Part of the Fore-Leaf, that is knit to the 
Stomach, is the Fatteſt of it: In very Fat Perſons, this Part grows to a Great Bulk, 


but in Conſumptive, there is little left beſides the Membranes and Veſſels; And 
Pejerus ſays, that in all Hydropick Perſons, that he ever Diſſected, the Caul was 


always Extenuated and Putrid. ; 

Tat Uſes of it are, To Cheriſh the Heat of the lower Part of the Stomach, and 
the Inteſtines ; To Miniſter Nouriſhment to the Parts, in a long Want of Food, it's 
Fat being received into the Veins, and mixt with the Blood; To convey Veſſels 
ſafely to other Parts; To keep the Inteſtines Moiſt and Glib; And to knit looſely 


together, the Stomach, Liver, Spleen, Pancreas, Colon, and Duodenum. 


Tavs alſo the Syllabus divides the Peritonæum into the Lamina Exterior and Interior, 


the Proce ¶ſus, from whence is derived the Tunica Elythrozdes, or the Vaginalis Teſtium, 


and the Umbilical Veſſels, that is, the Veins, Arteries, and Urachns, And the Omen- 
tum into the Ala Superior and Inferior, the Burſa, the Lamelle, the Adeps in Cellulis, 
and the Veſſels, namely, the Arteries, Veins, and Nerves. ; 8 


C. 12. Tuls is the Account, which the Anatomiſts give of the Peritonæum and 58 ſeveral 
4 nomenon, 


omentum; We have therefore, in Philoſophy, ſcarcely any Reaſon to add more, than ſolved Relating 


what has been ſaid concerning the Fat and the Membranes ; however we ſhall go on be Them. 
to ſhew, how theſe Phxnomenons of an Human Body Conſiſt and Agree with our 
Doctrine of the Expanſive and Contractive Forces. 1 | 


THE Mulcles lie under the Adipoſe Membrane, and are entirely Formed, as to the "7x 2 Mu- 
cles, lying over 
; : G x | ? he Peri 
Blood Veſſels; For the External Air, being now hinder'd by the Fat, and it's Mem- n "os 


brane, from Proceeding any farther into the Human Frame, the Syſtems of the Ex- Frm: 
panſive and Contractive Forces of the Sanguineous and Nervous Matter are at full 
Liberty to Exert themſelves againſt each other; and by that Means are Spread and 


Diffuſed into a Thouſand Streams and Rivulets of Blood on the one Hand, whilſt 2 . 2104 
the Nervous and Contractive Matter on the other Surrounds and Inveſts them with Coats, eels are Pro-. 


duced and why 


againſt which the Expanſive Force of the Blood Acting ſhapes them into Round and ee en 


Hollow Canals, and the Contractive Force of the Nervous Matter Repelling ſuch Ex- 
panſion, the Blood becomes Progreſſive, and the Canals Tubular; whilſt in the mean 
Time the Nervous Matter 1s likewiſe carried in Oppoſition to the Sanguineous into 
Innumerable Filaments and Threads, which have alſo a Force and Power of Con- 
traction. | 5 

AND from hence is derived the True and Natural Action of a Muſcle, which is The 49s of 


the ſame, as that of the Heart, or any Artery, namely, that of a Syſtole and a Diaſtole,  Mu/cles, 


: : | hence derived, 
or of a Contraction and Dilatation; the Firſt Ariſing from the Cold or Contractive apron 5 


Force of the Nervous Matter, and the Laſt from the Hot or Expanſive of the San- 
guincous; and it is a wrong Opinion of Anatomiſts, to Imagine, that the Proper Action 
of a Muſcle is Contraction only, ſince Dilatation is as Peculiar and Eſſential to it; 

| | „ | the 
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the One Proceeding from the Real Contractiue Force of the Fibres of the Muſtle- 
and the Coats of the little Blood - Veſſels, that is, from the Contractive of the Sd 
and the. Other from the Expanſive of. the Blood, And the Fluids 

HIS Theory of the Muſcles Again, ſuitable to what We have ſaid 3 givcs 
more Lively us a Reaſon, why Cold and Froſty Weather makes us more Active and Lively, as 


cli Wasen, Alſo Cold Bathing; when Hot and Sultry Weather, or the Warmth of a Fite, or = 


han in Hor. uſe of Spirituous Liquors, Renders us more Faint, Languid, and Unactive; Becauſe 


the Firſt Strengthens and Corroborates the EASING Force of the Nervous Syſtem, 
and the Laſt Weakens and Diſſolves it. | 
How the Peri- UNDER the Muſcles, when Removed, the ee is 3 . Ho 
Cauſed. ” a Mcmbranc, does chiefly conſiſt. of a Contractive Force, and is Evident from the 
Origin, which Anatomiſts aſcribe. to it, that is, the Superior and Inferior Plexus of 
Nerves of the Aldomen, and the Ligaments, by which the Fertebre of the Loins, and 
of the Os Sacrum are Knit one to another; by it's Adhereing to the Midriff, and to 
the Share- and Hip-Bones, and to the Tendons of the Tranſverſe Muſcles, which are 
all of a Cold, Solid, and a Contractive Nature; and by it's Looſe Adheſion to the 
Fleſhy Heads of the ſame Muſcles, which are of a more Sanguincous and Expanſivc 
one; The Action alſo is from hence Contractive, by which it is aſſiſting to the 
Periſtaltick Motion of the Inteſtines, and to the Expulſion of the Excrements from 
Them: The Contrattive Force of the Internal Air, it is Probable, obtains ſome Ef. 
fect in the Conſtitution and Conlolidation of this Membrane, but being leſs Con- 
tractive than the External Air, and the Expanſive Force of Heat from the Blood be- 
ing Greater, and the Contractive Force of the Nervous Syſtem being ſpread thro it, 
It is of a_Tenderer Nature than the Cuticula, or outward Skin, as well as of a more 
. 
thy it i Du. Tr is Double, eſpecially about the yertelre of the Loins, and the 8 from 
ee - a neceſſary Diviſion of it by Superior Forces; in the Former Place, by the Expanſive 
the Loins more Force of the Blood in the Aorta, and the Vena Cava, and of the Chyle, in the Re- 
eſpecialy. ceptacle of it, by the Blood alſo in the Emulgent Arteries, and the Expulſion of the 
Serum by the Kidneys; and in the Latter, by the Deſcent of the Serum into the 
Bladder, and ſo to its Excretion from the Human Syſtem. 
The Reaſon of Ir's Perforations are owing to the ſame Cauſe of Superior Forces, the Hans Ve 
it's Perfora- Force of the Blood in the Aorta and Vena Cava, of the Protruſion of Meat thro' the 


Gullet, and of the Chyle thro the Ductus Chyl; ferus, of the Expulſion of Excrement 


thro' the Rectum, of the Blood which paſſes 3 thro the Arteries to the Thighs, 
and up thro' the Veins from thence, the Nerves by it's Oppoſite and Contractive 
Force continually Attending them, and laſtly, of the Blood in the Umbilical Veſſels; 
And by a Superior Force, Ruptures are Cauſed, or an Enlargement of certain Per- 
forations: It gives an outer Coat to the Inteſtines from a Diffuſion of it's Contractive 
Force, by which thoſe Coats likewiſe obtain their Periſtaltick Motion, as will be 
ſhewn afterwards. 
The Phenome. IHE Epiploon, Omentum, or Caul, lies next under the Peritoneum, and immediately 
nons of the O. covers the Inteſtines, which conſiſts. of Fat and a Membrane, the Laſt of which is 
—_ Ex. derived from a Diffuſion or Extenſion of the Coats of the Numerous Veſſels, which 
9 Paſs thro' it, which makes it fo Exceeding Thin, and from the Coats of the Entrails 
to Which it Adheres; The Firſt ſeems to be made, as before, from a Mixture of the 
Expanſive Force of the Blood, and of the Contractive of the Nervous Matter, and 
of the Internal Air, which is the Reaſon, that it is chiefly gathered there, where the 
Veſſels Run, and is found in the Greateſt Plenty in the upper Part of the Fore-Leaf, 
where it is Joined to the Stomach, which Abounds with Veſſels of it's own, and is 
AJ Repleniſh' d With Air, which. Enters with the Aliment ; There is little of it in Con- 
ſumptive Perſons, becauſe the Expanſive Force of the Blood, and the Contractive of 
the Nervous Matter, is too much Weakened and Impaird to be capable of Producing 
it; and it is Grofler, and leſs Oily and Fluid, than the Fat of the Adipoſe Membrane, 
upon the Account of the Internal Air being more flat and leſs Spirituous and Springy 
than the External, and of the Contractive Force of the Nervous Matter being Greater; 
from which firſt Cauſe it is, that there are fewer Veſicles or Bladders in This, than 


in That. 
CHAT 
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CHAP. W. 


concerning the Gesc or. Gullet, the Ventricle or Stomach, the Inteſtines 
or Guts; and of the Month and TOs | 


 - * 


FTER the Abdomen is laid open, and hi Omentam 18 taken off, the 4n Account of 

Inteſtines appear, which being continued to the Stomach, and That to J 8 

| mach, Guts, and 

the Gullet, it will be neceſſary to Piſc dure of Them together. | of the Mouth 
THE Oeſophagns, Stomachus, Gula, or Gullet, begins at the Root of the Tongue be- % Patare, 4 
Anatomiſts. 


hind the LZarynx, which Part of it is called the Pharyzx, and Deſcends from "thence Syllabus En- 
between the Wind-pipe and the Vertebræ of the Neck, and the Four Firſt Vertebræ of rerologiz. | 
the Thorax, in a Direct Line; at the Fifth Vertebra it bends a little to the Right-ſide, . 5 
by giving way to the Deſcending Trunk of the Great Artery, which it Accompanics Anatomy, 
to the Ninth Vertebra, and then Turns a little to the Left and Climbs upon the SI a 
Artery, and about the Eleventh Yertebra Paſſes thro! the Midriff a little on the Left- Dr. Keil 
ſide of it's Nervous Centre, at a Hole Diſtinct from the Great Artery, and is Inſerted — 
or Continued unto the Left Orifice of the Yeztricle or Stomach, which iS Sitnare ? 1 5 W 
immediately under the Midriff; in the Fore-part on the Right-ſide it is Covered with Dr Drake's 
the Hollow-ſide of the Liver, on the Left-ſide it is Touched by the Spleen ; it's Back- bbs 
fide upon full Feeding bears againſt the Vena Cava and Spine, and to it's Bottom Length- Chap. 9. 10, 1. 
ways is the Caul knit; the Back-ſide of it's Bottom reſteth on the Pancreas, and "the Book 1. 
Forc-ſide on the Colon, all which promote it's Heat; It is Longiſh and Pretty . 
very much Reſembling a Bag- pipe in Sllape; It Bangs Croſs tlie Body, and it's Two Reforwata, 
Orifices, by which the Meat is Received in from the Güllet, and let out into the Fb, e“. 
Guts, ſtand higher up than it's Middle, ſo that it's upper Part makes, as it were, the Rational Ana 
_ Concave of an Half-Moon. The Catdia, or Left Orifice, hath Orbicular Fibres, that ca; 
It might be exactly ſhut leſt Fumes, and the Heat, ſhould bteak out to the Hindrance Part. 15 es 
of Concoction, and Annoyance of the Head. The Pylorus has it's Inmoſt and Ner- 
vous Coat full of Wrinkles, and it's Middle or Carnous has Two Ranks of Fibres, 
Annular or Tranſverſe, to ſtteighten of ſhut up this Paſſage upon Occaſion, and ſuch 
as run Length-ways,' which draw the reſt of the Stomach towards this Door, for the 
Diſttibution of the Chyle into the Duodenum; but if they draw the Contrary Way, 
Vomiting is Produced, and the Choler and Pancreatick: Juice ſometimes pumpt into 
the Stomach. 

Tur Ventricle, or Stomach, is more Capacious on the Left. ſide than on the Right; It's The Stomach: 
Left or Upper Orifice is Continued from the Gullet, by means whereof it is knit to the 
Midriff; and it's Right or Lower Orifice is Continued to the Duodenum; It's Bottom, 
-in the whole Length of it, has the upper Edge of the Fore-Leaf of the Caul adhere- 
ing to it, by whoſe Mediation it is joined to the Liver, Back, Spleen, Colon and 
Pancreas ; the Upper Orifice is called Cardia, and the Lower is termed Pylorus. 

Tiik Inteſtines or Guts are Continued from the Pylorus to the Anus, and are knit The Gur 
together by the Meſentery, by which, and by the Intervention of the Omentum, part of 
which Adheres to the Beginning of the Duodenum and the Middle Part of the Colon, 
they are tied to the Back, and fill the Greater Part of the Cavity of the Abdomen ; 
and the Length of them is about Six Times the Perſon's Length, whoſe they are; 
They have a Periſtaltick, Vermicular, or Worm-like Motion, which begins at the 
Left Orifice of the Stomach, and is Promoted quite thro* them. 

They are Divided into Two Sorts, the Thin or the Small, and the Thick or the 
Large; the Firſt are placed Above, are Long, Equal, Round; Rolled about in Wreaths, 
| Full of Wrinkles, Interwoven with Innumerable Veins, and Chyle is found in them; 
On the Contrary, the Thick are placed Below, are Short, Anftactuous, without Twiſt- 
ing Wreaths, Endued with Fewer Veins, and the Wrinkles or Folds in the Guts are 
Expanded, and there Reſult from them certain Receſſes or Cells, and the Faces are 
found in them; The Thin poſſeſs the Umbilical Region and Hipogaſtrium, and are di- 
ſtinguiſhed into the Duodenum, Fe junum, and Neon ; The Thick are the Cæcum, Colom, 


and Rectum, at the Extremity of which is placed the Hhincter. 


The Gullet. 


THE 
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342  Concerting the Inteſtinal Paſte, Book II 


The Duode- Thr Pavia is ſo called, from being ſuppoſed by the Antients to be about 
N Twelve Inches Long, which in Sheep is bs but. in Men not above Four Fingers; It 
reaches to the Pancress, and is not knit to the Meſentery but the Omentum; It is Thicker 
in it's Membranes, than the Fejunum and Ileum, but it's Paſſage Qtraiter 3; Towards it's 
Lower End it has commonly Two Ducts Leading into it, the Duclus Choledochus 
Communis, by which the Bile enters this Gut from the Liver, and a little below the 
Ductus pancreaticus, by which the Pancreatick Juice is convey'd into it from the Pan- 
creas or Swect- Bread; tho' ſometimes theſe TO Ducts arc ned into one Aa open 

oY by one Mouth into this 6 | 

The jejunum Thr Jejunum is ſo called, becauſe it is for the moſt Part empty, both upon the 

Account of the Multitude of Lacteals, which are Inſerted into it, by which the Chyle 
is carried off from it, and of the Fermentation of the Acrimonious Choler with the 
Pancreatick Juice, which are brought into the Inteſtines juſt before it's Beginning; 
It is about Eight Feet in Length, and begins on the Right-ſide, under the Colon, where 
the Duodenum Ends, and the Guts begin to be Wreathed, and is Continued to the 
lleum; From which it is Diſtinguiſhed | by it's Emptineſs, and by it's Greater Number 
of Vein and Arteries, from which it looks Reddiſh; as alſo by the nearneſs of the 
Folds or Wrinkles of it's Inmoſt Coat one to another; which are but about half an 
Inch Diſtant, whereas in the Ileum they are a whole Inch, or more; and laſtly, by it's 
Coats, which are Thicket. than thoſe of the Neum. 

Tux, Ileum, ano Ty uAuozay is ſo called from it's many Turnings and Windings, 
is in Length about Twenty Feet, and 1s the Narroweſt of all, being about a Finger's 
Breadth in Diameter; It is Diſtinguiſhed from the Cæcum or Colon, which make one 

continued or ſtrait Canal, the Lower-ſide of which the leon aſcending Pierces, and 

Enters Tranſverſely to it, and into the Latter whereof it's Inner Coat hangs looſely 

the Length of half an Inch, Forming the Valve it ſelf of the Colon, and is the Limit, 

that divides the Cæcum from it: When this Inteſtine falls into the Scrotum it Cauſes a 

Rupture, and when there is a Contortion of it, or an Obſtruction in it, or an In- 

truſion of one Part into another, the Iliack Paſſion, in which the Excrement is 

| voided by the Mouth. 

The Valvule THE Wrinkles in the Inſide of theſe Inteſtines are, what the Modern: Anatomiſts 
Conniventes. Term the Yalvwle Commventes, Which are made from the Inmoſt Coats being longer 

than the Two other, and which therefore ſtreighten the Paſſage, and detain the Chyle, 

that the Lacteals may have more Time to Imbibe it; Theſe Wrinkles are neceſſary, 

that the Inmoſt Coat may comply with the Outward and Muſcular, upon it's Diſten- 

tion and Dilatation, which, when Contracted, Determines it into theſe Plicæ or Folds, 

the Inner Coat being, like the Outward Skin or Cuticula, without any Senſe or Mo- 

tion in it ſelf, as having neither Nervous nor Fleſhy Fibres. 


The Ileum. 


The Cxcum, OF the Thick Guts the Cæcum is the Firſt, being only a Continuation of the Colon, 
and is called the Blind, becauſe one End of it is Cloſed, and the other is Joined 
with the Cavity, of the Colon by a large Mouth, which opens into it, tho' in Men it 
is only about as Thick, and half as Long, as a Larger Earth-Worm ſtretched out at 
Length; It is Bigger in Infants than in Men, and in a Fatws is a Repoſi tory for the 
Torts and in Sound Perſons is generally Empty; In Four-footed Beaſts it is always 
full of Excrements, in Apes it is Larger than in Men, in Dogs than in Apes, and 
in Conics, Squirels, and Rats, Largeſt of all, in Proportion to "their Bodies. 


The Colon; THE Colon, ſo called from xx or xo, becauſe it is the Holloweſt and Wideſt, 
or amo Ty ,, from Detaining the Excrements, begins at the Os 7m on the 
Right. ſt de, and Aſcending by it's Spine, Arrives at the Right Kidney, to which Parts 
it is joined by a Membranous Connexion; From thence bending Left- ways it Creeps 
under the Liver, by the Gall-Bladder, to the Bottom of the Stomach, to the whole 
Length of which it is tied by the Mcdiation of the Forc-Leaf of the Caul, as it is 
to the Pancreas and Loins by the Mediation of the Hinder-Leaf; Then it comes to 
the Lower Part of the Spleen, to which it is likewiſe Joined, and afterwards Touch- 
ing and firmly Adhereing to the Left Kidney by Fibres, it comes to the Left Os Hinm, 
from which Deſcending by the Left Groin to the Pelvis, it embraceth the Bottom 
of the Bladder behind on each Side; Then it Aſcends upwards by the Right Groin 
near the Place, from whence it Firſt took it's Riſe, and thence Marching back again 
towards 


OE 


4 If 3 a . wa - 4 . : 5 4 * 2 Ay, h f . 54 S 5 W yo" | "3 . " 
Chap. T ant of the Month and Palate. . 


towards the Left-ſide, and Running it {elf in betwixt the eum and the Back- Bone it 
Reaches to the Top of the 0s Sacrum, and there Unloads it {elf into the Redwum ; 
It is about Seven Feet Long, and goes almoſt quite Round the Abdomen, next to the 
Muſcles, that it may better be Compreed by Them for Avoidance of the Exctc- 
ments; It is Furtowed on the Outſide, and Ridged in the Inner, by which it becomes 
Divided into Cells, which Proceeds from the Inmoſt Coat Excecding the Outward. 
in Length, but chiefly from the Ligament, which is half an Inch Broad, that Runncth 
on the Upper and Middle Part of this Gut, and is much ſhorter than the Menibrancs. 
of it; Theſe Cells hinder the Excrements from flowing into one Place, which would 
Compreſs the Parts Achacent, and keep the Fees from Deſcending too, haſtily, that. 
we may not have a continual Need of going to Stool; On it's Outſide, eſpecially 
from it's Paſſing by the Spleen to it's Joining to the Rectum, it has a Great many 
Fatty Knots, which ferve to Moiften and Lubricate it, that the Fzces may Pals more \ 
eafily ; The Rectum has the like for the fame Reafof: The Valve, which, as before 
Expreſſed, is the Inmoſt Coat of the Zewn Propending or Hanging out Flaggy. into 
the Choy, Cauſes that Flatuoſities cannot Aſcend from this Latter into the Former, 
much leſs Excrements Regurgitate; but if the Petiſtaltick Motion be Inverted, as in 
the Iliack Paſſion, ſo that the Inmoſt Coat of the eum be drawn back from it's 
Depending into the Colon, the Excremeſits of the colon, and Clyfters themſelves, 
may Aſcend up thro” the Small Guts into the, Stomach, and be tlirown up by 


y 


Vomit. 


Vn. 
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Tur 1nreftimum Retfim, or Sttait Gur, begins at the Firſt Ferttb4 of the 0s. Sarmm, ais reaum, 
where the Colon Ends, and Paſſes directiy Downwards to the Extfemity of the cbchæ; 


"Tis faft tied, on it's Back-ſide, to both thefe Bones, by Mediation of the Periloudum, 
to keep it from Falling out; and on it's Fore-fide in Men it grows to the Neck of 
the Bladder, from whence,” in the Pain of the Stone there, a Tereſmms or a Continual 
Inclination to go to Stool happens, but there is a Muſculous Subſtance comes be- 
tween ; It is a Foot in Length, not ſo Wide as the Colon, but it's Membranes 
© Tas Shinder Muſcle is placed at the very Extremity of the Rectum, by which it 2. sphincter: 
is cloſe Purſed up to hinder the Continual Exit of the Faces, and is Forced open by : 
a Voluntary Relaxation, and the Compreſſion of the Guts, and their Contents, by 
the Contraction of the Abdominal Muſcles; by too much Straining, or by Aloetick 
Purges, the Reclum ſometimes is ſo far Protruded, as to require an Artificial pucting 
III is a ſhort Account from Anatomiſts of the Inteſtinal Paſſage from the Pharyax Three Tunick: 
to the Anus, as to the Windings, Turnings, and the Various Situation of it; The 
next Thing to be Deſcribed is the Subſtance and Contexture of it; And in this all the 
ſeycral Parts of it Agree, viz. in being Compoſed of Three Tunicks or Coats, the Com- 
mon, the Muſcular, and the Nervous or Tendinous, which laſt conſiſts of Blood-Veſlels, 
Little-Glands, and a Cruſt or a kind of Cuticula, with a ſort of Down or Velvet upon 
it; befides which, the Stomach and Inteſtines, in General, have their Blood-Veſſels, 
their Nerves, and their Secretory Ducts. 

THE outmoſt Tunick, or the Common, is very Thin, being only Endued with 2 commer. 
Membranous Fibres, and thoſe very Slender, and in the Gullct is ſuppoſed to be | 
Derived from the Midriff, or the Pleura, or the Peritoneum, or from the Ligaments 
of the Vertebræ of the Neck and Breaſt, upon which it Reſteth, or from all of them: 

In the Stomach, it's Fibres, being Nervous, are Strait, Running from one Orifice to 

the other, and Encompaſſing both it's Bottom and Sides in their whole Longitude, 

and they Croſs, at Right Angles, the Carnous ones lying next under: In the In- 

teſtines it is of the ſame Fibrous and Membranous Texture, and is Derived mediately 
from the Perifonaum, but immediately from the Membranes of the Omentum, and of 

the Meſertery. e WK we rg „ 

Thx Second Tunick, which liess under the Former, is the Carnous or Muſcular, The Mu{zxor. 
which, In the Gullet, conſiſts of IWo Ranks of Fleſhy Fibres, which Aſcend and De- 
ſcend obliquely, Spiral-wiſe, and do mutually Intercuſſate, or Croſs, one another, ſo 
as that the Fibre, which, before it met with another to Interſect, did lie underneath 
another, Rides upon that which it Interſects, and fo continues uppetmoſt, till it 
comes to a Second, under which ir Paſſes again, and ſo on by Turns: In the Sto- 
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mach, it alſo Conſiſts of Two Ranks of Fleſhy Fibres; the Outer of which are the 
more Numerous, and. ate Tranſverſe, Running Croſs, or Round, the Stomach ; the 
Inner go ſtrait from the Left Orifice to the Right on the Top of the Stomach, and 
the Remainder of Them tend along each Side of it, obliquely forwards, toward the 
Bottom, and meet one another there: In the Inteſtines, it likewiſe conſiſts of Two 
Ranks of Fleſhy and Moving Fibres, the Outer is of ſtrait ones, which reach along 
the whole Length of the Inteſtines, and cut the Circular ones under them at Right 
Angles, and their Tendon ſeems to be the outmoſt Coat, Which being wholly Nt er⸗ 
vous, or as it were Tendinous, is wrapt about the whole Rank of theſe Fibres ; the 
Inner is Annular or Tranſverſe, or, as others, Spiral, which, Encompaſſing the whole 
Cavity of all the Inteſtines in very cloſe Order, is Inſerted into the Hem or Selvedge 
of the Meſertery, as into its Tendon. 
The Nervous, THE Third Tunick or Inmoſt is Nervous, 1 with a Wund or Downy Sub- 
| ſtance, and, In the Gullet, the Fibres are ſtrait, according to the Ancients, but accord- 
ing to Dr. wills, they arc yariouſly Interwoven one with another, it is continued to 
the Membrane, which covers the Mouth, Jaws, and Lips, and Deſcends Three Fingers 
Breadth below the Mouth of the Stomach, from whence Proceeds that Great Conſent 
among theſe Parts in Vomiting: In the Stomach, it is the ſame, Nervous, Lined with 
a Downy Cruſt, and it is Endued with all Sorts of Fibres, but the ſtrait are the 


when the Down is taken off, which is called the Glandulous Coat, and which when 
Removed, the Nervous one 1s Diſcovered, along which Abundance of Arteries and 
-Blood-Veſlels Run, that Terminate in it's Inner Superficies, which Adheres to the 
Glandulous Coat ; There is alſo a Parenchyma, which ſome think wholly Glandulous, 
which is Diſperſed, eſpecially in it's Middle or Muſcular Coat, and is not Sanguine- 
ous, but of a Slimy Nature it fills the Inequalities, which ariſe from the Texture 
of the Fibres, and is ſcraped off from the ſmall Guts in Great Plenty, by thoſe, who 
make Strings for Muſical Inſtruments; and it is Evident, the Subſtance of the Sto- 
mach and Guts is the ſame: In the Inteſtines, the Downy Coat ſerves as a Filtre for 
the Chyle, before it Enters into. the Vena Lacleæ, and hinders Excoriation from r 
: Humours. 88 
Blood-Veſels, ALL theſe, The Gullet, Stomach, and intetines have Arteries, Veins, and N erves, 
and Nerves, Communicated to them from the Adjacent Parts, and Which are Spread and DUPerſed 
thro” their whole Subſtance. 


Glands,  Thtrs are alſo the Glandules, at the Tonſi lle or A which lie in the 


Throat, at the Root of the Tongue, next to the Gullet, and Two more on the Back- 
ſide of it, which have their Arterics, Veins, and Nerves, likewiſe belonging to them; 
The Tor/ille are faid to be of a Yellowiſh Colour, and their Subſtance to be like 
Concreted Honey, only of a firmer Conſiſtence; They have a Large Duct or Sinus, 
which opens into the Mouth, and Diſcharges | into it the Liquor Separated in 
Them. 
t the Inmoſt Coat of the Inteſtines, Anatomiſts, and Feyerus in Particular, have 
Obſerved abundance of Glands, beſides thoſe, which Form the Glandulous Coat of 
Dr. Willis; They appear like little Teats with a ſmall Pore at the Top towards the 
Cavity of the Gut, and their Baſes, or Back- ſides, have Blood- Veſſels and Nerves In- 
ſerted into them, and there Iſſues out of the Pore a Clammiſh Humour; There are 
few of them in the Duodenum or FJejunum, and they are the moſt N umerous in the 
Heu. | | 
Tart Two Chief Things obſervable in theſe. Parts, arc the Chylification of the 
Stomach, and the Periſtaltick Motion of the Inteftines. This is a ſuccinct Account 
of the Inteſtinal Paſſage, as to the Situation, Subſtance, and Action of it; but ſince 
we are to Diſcourſe of Digeſtion, and the Chyle, before we leave this Subject, it 
will be Requiſite to ſubjoin here a Deſcription of the Palate and Mouth, to Bong 
the ſaid Inteſtinal Paſſage is continued, and which conſiſts of ſeveral Parts. . 


Concernin the 
1 Tur Teeth and Gums we omit, as commonly KNOWN. 


pins Tas Palate, or Roof, of the Mouth is Concave like a Vault, and Formed in the 
Os Sphenoides, which is covered with a peculiar Glandulous Fleſh, and a Thick Tunicle 


full of little Holes for the Saliva, which is ſeparated by: the Glands, to Paſs thro' he 
the 


moſt Numerous; It is beſet with abundance of Small Ring-like Glands, which appear, 
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the Mouth; There are ſaid to Spring out of it Innumerable ſlender Ducts, which 
Perforating the Membrane make it like a Sie ye. 5 1 | 
Ing Upula is a Red, Spongy, and Longiſh Caruncle, which, being ſomewhat Broad The Uvula. 
at it's Baſis, hangs down from the Middle of the Palate, where the Noſtrils open into 
the Mouth; with a Small but Bluntiſh End. el 

: - Tax Tongue has Two Membrancs, The Outer, which covers the upper Part only, The Tongue 
and is pretty Smooth in Men, but Rough in Brutes with Cartilaginous Prickles rifing 
out of it, and ſtanding, like the Tecth of Wool-Cards; towards the Root of the 
T ongue; The Inner covers the waole Tongue, is Thin and Soft, and has many 


. 
by #13" 


Papille Protuberating out of it. which in the upper Part Intrude themſelves into the = = 
' Pores of the Outer; this Inner Aalpighius calls a Nervous and Papillar Body: The 


Subſtance of the Tongue is ſaid by tome to be That of a Gland, by Others to be 
Peculiar to it ſelf, and by Dr. Wharton, Spigelius, and Malpighius, to be That of a True _ [ 
and Real Muſcle; the Laſt of whom Informs us, that immediately under the afore: LO Ut 
ſaid Membranes, there lie ſtrait Fleſhy Muſcular Fibres; whereby the T ongue is drawn | 
Inwards, and Shortened, but that the Center of the Tongue conliſts of a manifold 
Kind of Fibres, Long, Tranſverſe, and Oblique, which, Riding one upon another, 
arc Interwoven like a. Mat; and yet Dr. Gb/o thinks it cannot be Properly called a 
Muſcle, becauſe no Muſcle ſerves to Move it ſelf, but ſome other Part, and becauſe 
one Muſcle is not Moved by another, as the Tongue is by ſeveral Pair; It is Con- 
nected to the Os Hyoraes, Larynx, and Fauces, and by a Membranous Ligament to the 
Parts under it; It has it's Veins, Arteries, and Nerves, derived into it from the Ad- 

jacent Places. 1 /%/%%%%%%b% ⁵⁵⁵T T8 
Bestpks the Glands above-mentioned, there are the Parotiaes, the Conglobate, and Glands, 
Conglomerate, which are both Seated in the Hollow under the Ear, and were for- The Parotides, 
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merly Reputed Emunctories of the Brain; but now the Conglobate are ſuppoſed | 
to ſeparate the Lympha from the Arterial Blood, and convey it by Lympheducts into 
the Jugular Veins; the Conglomerate have not only Inſerted into them Veins, Ar- 
teries, and Nerves, but there alſo Springs out of each a Salival Duct by many ſmall 
Roots, which Running along opens into the Cavity of the Mouth, into which it 
Diſcharges the Saliva, which it Receives from the Parotis of it's own Side, and is 
called Ductus Salivalis Stenontanus from it's Inventor Steno. Ee on 0 8 
TE Second: Glands, called Nxckianue from Dr. Anthony Nuck a Dutch-Man, are Nudkar 
ſeated in the Orbit of the Skull, wherein the Eye is placed, their Figure is Various in 
Different Perſons, Oblong, Oval, or Triangular, they have Arteries, Veins, and Nerves 
Inſerted into them; Each has a Salival Duct, which Deſcending downwards comes 
to the upper Part of the Gum in the upper Jaw, near to the Second Double Tooth, 
Reckoning from behind torwards, where it Empties it ſelf very near that of 
$te720'S. ns % N „ s | 
Tat Third Glands are the Maxillar, which are External or Internal; The External The Maxillar. 
are ſmall and of little Moment, they are ſcated outwardly about the Middle of the 
Lower Jaw, where an Artery, a Vein, and a Nerve, Aſcend into the Muſcles of the 
Face, they ſeparate a Hinpha, and Convey it into the Neighbouring Jugular Veins; 
The Internal are ſcated immediately within the Lower Jaw, their Hinder-ſide is next 
to the Parotides and Jugular Glands, and is Thicker, Rounder, and Redder; They 
grow Thinner by Degrees, and are Extended betwixt the Jaw and the Muſcles of 
the Tongue, as far forward as to the Chin; They are Conglomerate, and have each 
a proper Salival Duct belonging to them, which Spring by many Roots out of the 
Thicker and Hinder Part of the Glands, and run ftrait forwards to the Middle of 
the Chin, where they End juſt within the Gums, and have a certain Papilla affixt to 
their Orifice, whereby they can caſily Diſcharge themſelves, and yet nothing Return 
out of the Mouth into them. | „ . 
Iux Laſt Glands are the Sublingual; They lie underneath the Tongue on each Side, TheSublingual. 
and each of them ſends forth a Salival Duct, which, Running Parallel with thoſe of 
the Internal Maxillar Glands, open in the ſame Papil/s, but have a peculiar Orifice of 
their own, ſtraiter than that of the other. _ 3 9 
IX ule of all theſe Glands is to ſeparate the Saliva, and to convey it into the 
Mouth by the Salival Ducts; the Origin of the Saliva is ſaid to be moſt Probably 
derived from the Arterial Blood, the Serous Part of which, the Gland beſtowing a 
1 7 XxX - ſubacid 
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mubdeid Quality upon it, is made into Spittle, to the Compoſition whereof ſome 
think a Nervous juice is Contributed, becauſe Larger and more Numerous Twiggs of 
Nerves are Communicated to the Glands, than to moſt other Parts, which yet have 
a more Exquiſite Senſe than theſe 3 againſt which Dr. Nzc# alledges, that if the Nerve, 
that Runs to any Gland be either hard tied or cut in Sunder, the Secretion of the 
Saliva will not thereupon Ceale, but only will proceed more Slowly; The Saliva 
is eſteemed to be à Ferment, and by ſome to be an Univerſal one for Meats and 
Drinks, and it is aan to have Acids, Volatile Salts, and Oteous Farrieles, 
V 
new the Pertus N YO Account in Philoſophy ak Nature for the Cavity of the Mouth and the 
is Formed in inteſtinal Paſſage, we muſt ſuppoſe, that in a Fatus in the Womb, which has a Brain, 


ile lonb, or a Nervous Subſtance chiefly from the Semen, or a Nervous Juice, Imparted by the 


1 
Slow of the Ex. Male Parent, and a Heart or a Red Beating Speck from the Ouum of the Female, 


panſive and as before Explained, which Acting againſt each other by their ContraQive and Ex- 
esse panſive Forces, and Exciteing the "Animal Motion in the Syſtem, that is a-Forming, 
Zowthe Mouth Produces by Degrees that Syſtem, we muſt I ſay neceſlarily ſuppole, that there mult be 
s Formed. an Aliment to ſupport, and Mature the growing Embryo, which making it's way by it's 
Expanſive Force, opens a Paſſage to it ſelf, and is the occaſion of that Foramen, we 
call the Mouth; For there being now Two oppolite Forces contending in the Ova- 
rium the Contractive and Expanſive, and the Contractive being the ſtrongeſt, by which 
the 0vam is Impregnated and Actuated, and is brought down thro' the Tabæ Fallo. 
fiane into the Womb, and the Human Syſtem endeavouring to Preſerve it's own 
Amquilibrium, the Expanſive Force of the Nutritious Juices in the Female Parent is 
Directed towards the Contractive, which is Derived into it from the Male, in order 
; to Preſerve an Equal Balance betwixt them. 
2 the Head Fon which Reaſon the Head, and the Brain, in the Zmbryo is ; Excceding Large in 
and Brain in 
the Etabryosis Proportion to the other Parts of the Body, that is, the Contractive Force is much 
Larger in Pro- Greater than the Expanſive; but the Expanſive Force of the Nutritious Juices of the 
Tk Female Parent, being till ſent in to Counterpoiſe the Contractive, the Body and its 
Parts of the ſeveral Members Increaſe, till the Contractive and Expanſive are in Ægquilibrio, when 
— vim, the Infant is come to Maturity, and preſently after is by the 8 Expanſive Force 
nd hom the 
Fetus is Ex- Of the ſaid Parent Expelled from the Womb. 
pelle from the FROM hence it is Manifeſt, why the Mouth is in the Head, and at that Diſtance 
OO from the Fore-head, rather than in it, becauſe the Contractive Force in the Brain is 
Hy the Month too Great to admit the Expanſive Force of the Nutritious Juices from the Mother, 


is in the Head, hut yet the Expanhve Forces of thoſe Juices exert themſelves, as near to the Con- 


and at that 
' Diſtance from tractive, as Poſſible, in order to Balance and Oppoſe it. 


the Fore bead THE Nutritious Juices, Entering here, lie for ſome Time, and Expand themſelves 

Pyro 95 Againſt the Contractive of the Nervous, by which means the Cavity of the Mouth and 

abe Palate is Formed; and the 0s Sphemozaes, being the Boundary of theſe Forces, is Acted 

of the Palase is UPON by both, and is beaten and hardened into a Cartilage, and from thence into a Bone: 

Formed, u A way being now made for the Expanſive Force of the Nutritious Juice into the New 

%e Tongue. Syſtem, there is a continual Acceſſion of it, by which the Former is protruded Down- 
wards, and Forms the Tongue, which Acting againſt the Contractive, Adheres to the 
Os Hyoiges, and afterwards by Revyerberating againſt the Contractive Force of the 
Brain, and the Contractive Acting againſt it, gives it that Facility of Motion we Ex- 
perience in it, and which is alſo the Reaſon, why the Under Jaw is Expanſive and 
Moveable, whilſt the Upper is Contractive and Quieſcent 3 The Nutritious Juices 
ſtill Continuing their Influx to Balance the Contractive Force of the Brain, Form the 
Fleſh of the Gums and Palate, which are ſtill oppoſed by the Contractive Forces of 
the Brain, from whence are Produced the Cartilages or Bones under them. 

AND all theſe Nutritious Juices are ſtill Aſſiſtants, and come in, as Auxiliaries, to 
pes 85 the Expanſiye Force of the Ovwn, and the Red-Beating Speck, the Heart, which is 
ſels berwixt the the Seat of the Expanſive, which in the mean Time Exerts it ſelf in Streams or 
32 * Radius's againſt the Contractive of the Brain, whilſt that Oppoſes it, by ſending out 

Nerves and a Nervous Subſtance againſt it, by which the Nerves, and the Nervous 


Formed. 
Coats of the Blood: Veſſels betwixt the Heart and Brain are Formed, and the Blood 
is Incloſed and Na within them. | 


THE 
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Tax Aliment and the Expanſive Force of it Preſſing on, and not being able to ace 880 Ko” 
Proceed upwards, by Reaſon of the Repulſion of the Contractive Force of the Brain, , Oles, 5:4 
nor forwards, by Reaſon of the Acadulla Oblongata and Spiral Marrow, which is a mach. aud 1 8 
Dilatation and Extenſion of the Brain in order to Reſiſt the Expanſive Force from 7 N 
the Maternal Juices; and the Aliment alſo coming to the Aſſiſtance of the Heart, 
and it's Blood, and the Expanſive Force of them, Tends downwards, and Procecds 
towards the Heart; The Contractive Force of the Brain and Nervous Subſtance at 
the ſame Time is not Idle, but Exerts it ſelf from the Brain, the aboye-mentioned 
Aedulla Oblonmgata, and Spinal Marrow, againſt the ſaid Expanſive of the Aliment and 
Nutritious Juices, and by that Contraction Inveſts and Surrounds them with the 


Nervous Coat before Deſcribed, or the Inmoſt Coat of the Gullet, Stomach, and 
Inteſtines. | | 


F. 3. ArrERWARDS, when the Infant is Born, and Produced into the open Air, Concerning the 
this Coat, being extremely Senſible and Tender, is the occaſion of thoſe frequent «gr e 
Pukeings and little Vomitings of Children, even upon Receiving only the Milk of he Doms or 
the Mother into the Stomach, and of the Convullions and Inquietudes ſo Common panes Brings 
to them; but by Degrees from the Contractive Force of the Air, which Enters every net Coat 
Day with the Aliment, the Cru/fa is Induced upon it, and a kind of Down or ofthe Inteftines: 
Velvet, from the Shootings out of the Nervous Subſtance of the- Coat, which are 
hardened by the ſaid Contractive Force of the Air into Small Iceicles, which, 

together with the Cuſta thus Congealed and Condenſed by the Air, Form a kind of 
Cuticula to the Gullet, Stomach, and Inteſtines, which Defends the Nervous Coat 
from any Internal Injuries, as the Real Cuticula does the Papills of the Nerves of the 
Cutis from External ones; That the Air has ſuch a Contractive, and Congealing or 
Condenſing, Force is Evident, not only from it's Effects upon the Cuticula, but upon 
Bread, Clay, Mortar, Stone, and a Thouſand other Bodies, which it Reduces from 
Soft and Pulpous Subſtances into Hard and Conſiſtent ones, and even Fluid ones into 
Ice, where, as in Winter, the Contractive Force is Increas'd by an Abſence of the 
Sun's Expanſive, and the Greater Influence of the Moon's Contracti ve. 
Wx ſuppoſe here the Moon to have a Cold and Contractive Force, not only for THY pda: 
the Reaſons Alledged, Book 1. Chap. 5. F. 21. but becauſe in a Total Eclipſe of the naive 
Sun, there is an Apparent Coldneſs and Chillneſs Introduced into the Air, which Force, and is 
cannot be ſo well Accounted for by a bare Interception of the Sun's Rays, which 7 * brane 
we Experience in the Warmeſt and Darkeſt Nights, as by an Actual Impreſſion of jrared from 4 
Cold from the very Body and Subſtance of the Moon, which was very Senſible in re pe 
that Famous Eclipſe, which was Total at Cambriage, where I now Write, and which e 
happened on the 224 of April 1715. betwixt 9 and to of the Clock in the Morn- 
ing; And when, by Looking upon it thro' a Small Teleſcope, without any Smoak't 
Glaſs, My ſelf, as well as ſeveral Others, in the Garden of this College, Diſcerned 
the Body of the Moon, as it came under the Sun, to be not of a Flat, but, Mani- 
feſtly and Apparently, of a Globular Figure, which perhaps will be ſcarcely Credited 
by our Preſent Philoſophers ; Tho' there are Arguments enough to Think it ſhould 
be ſo; Since, when the Side of the Moon, which is Obverted towards us, is ſtrongly 
Irradiated, there is a Wide Diſtance of it's Extremeſt Parts Obſervable by us, as in 
the Full Moon; And why it ſhould not be, in the other Two Sides, where the 
| Rays of the Sun Paſs by them to the Eye, and therefore Receive Impreſſions from 
them, cannot be eaſily Imagined, or why we ſhould not ſee the Moon Globular, as 
well as any other Nearer and Lefler Globe would appear ſo, if Interpoſed betwixt us, 
and a Lamp or a Candle, There was nothing Remarkable here in the Laſt Eclipſe, 
May the 11th 1724. betwixt 5 and 6 in the Afternoon, by Reaſon of the Clouds, 
which Intervened, unleſs a Gloomy Darkneſs, like that before Snow, and ſomething 
of Cold, which ſtill Confirms the Cold and Contractive Force of the Moon. But 
to Return to Anatomy. dls 


_ THAT this is fo, is farther Evident, becauſe, if this Contractive Force in the Cruſta, 
and the Downy Coat, is Diſſolved by the Expanſive one of ſtrong Liquors, Vomit- 
ings in the Stomach, and Diſorders in the Inteſtines, and a Dejection of Appetite 
Enſue, which cannot be owing to any Thing elſe, excepting to the Inmoſt and Ner- 
yous Coat, being from thence made bare, and thereby rendered too Tender to ad- 
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2348 Cuncerning the Inteſtinal Paſſage; Book III. 
. mit the Impreſſions of any Exparſive Force,” even from the Common Aliments e 
4 which we take in for our Suſtenance. 
Colevining the”. F. 4. Tur next Tunick, or Coat, Which lies lniihedinrely above the Nervous 
CNA er Inmeſt, is the Carnous or Muſcular, which confifts chiefly of a Flethy, Sangui- 
andContrattive hes, and Expanſive Subſtance, and runs over the Nervous Coat, which is of a 
Forces in Form. Contractive one in order to be a Balance and Poile to it, after which comes the 
2 guter Coat, Which is of à Nervous and Tendinous, and therefore of a Contractive 
Narxure, and there the Oppoſition Ends; in which the Contractive has the Prevalence, 
or Superiority, Which is Derived from the Brain and from the Male Principle, as 
the Ovum, the Aliment, the Blood, and the Nutritious Juices, are the Female Prin- 
ciple of our Animal Conftitutions : And this ſeems to be the Reaſon of this Alter- 
nation of Forces; Firſt, there is the Brain from the Semen, and the Heart or Red-Beat- 
ing Speck from the 0vwm, the one Contractive, the other Expanſive, which begin 
the Competition of the Two Forces, by which the Animal Syſtem is Formed; After 
which there is the Aliment or Nutritious Juice ſupplied from the Mother, which is 
i Expanſive, to Balance which the Brain or Contractive Force Extends it ſelf into the 
Nervous and Inmoſt Coat; which is again Counter- Acted by the Expanſive Force of 
the Carnous and Muſcular Coat; to Baer which the Nervous and Tendinous, and 
Outer, is Formed, and then the Æquilibrium is Perfected; in which, as the Con- 
tractive Force began, ſo it Ends 5 Conteſt; when the Expanſive has ſuthcicntly 
ſupported. it ſelf againſt it, by a continual infafon of New Aliment and Nutritious ; 
Juices, which arc all of an Expanſive Force: Ihe Outer, Nervous, or Tendinous, = 
Coat is very Thin; becauſe the Contractive Force in this Ferment or Contraſt is - 
now Spent and Exhauſted, and therefore is Haring y _—_ Pt: the i of 
the Carnous or Muſcular. 
How Dr. Gli. F. 5. The Fleſhy or Muſcular Fibres, which are obſerved in the Second or Car- 
ſon's, and nous Coat, and the Different Direction of them, are alſo Derived from the Con- 
2 Ow tractive Force of the Nervous Subſtance; upon which Account Dr. Cliſſon Defines 
 Avounted for them in a Muſcle, to be in Figure like a Thread, Slender, Tenacious, Tenſile, and 
272 Dee, Irritable, and made of Spermatical Matter, which Deſcriptions agree with the Con- 
he Boe tractive Force: of the Nervous Subſtance ; and that which is properly Fleſh, is cither a 
Direction of Sanguineous Paxenchyma, Flowing thro the Intervals of the Fibres, and Coagulated by 
ful Go 5 4 their Cold or Contractive Force; or elſe, according to Steno, the Fibres are Vaſcular, 
knit cloſely together in the Tendon, and hanging more looſely in the Fleſhy Parts, and 
filled with a Fluid, I ſuppoſe a Sanguineous one; Be it, which it will, here are Evidently 
the Foot · ſteps of the Two. Contractive and Expanſive Forces Contending with each 
other, and the Contractive or Nervous is Confeſsd to be of a Spermatick Nature, 
as the Expanſive, of a Sanguineous, in Fleſhy or Muſcular Fibres: As to the Directions 
of theſe Fibres, the Outer Rank, in the Inteſtines, is of Strait ones, and the Inner of 
Circular or Spiral, and, in the Gullet and Stomach, they are nearly Analogous to 
the above-· ſaid Directions, either by Spirals Interſecting each other, as in the Gullet, 
or by Strait or: Oblique ones Interſecting the Circular, as in the Stomach; The Rea- 
ſon of which ſeems to be, that as the Aliment and Nutritious Juice or Blood is Pro- 
greflive Downwards, upon the Account mentioned above, and at the ſame Time, by 
it's Expanſive Force, Exerts it ſelf into a Circumference from a Center, fo, accord- 
ingly, the Nervous Subſtance by it's Contractive Force, Attending: and Oppoſing the 
Former, is carry d down in Strait Eibrcs, and caſts it ſelf likewiſe. into Circular or 
Spiral ones to Balance and Poiſe thoſe Strait and Circular, or Spiral, Actions in the 
Expanſive.. - | 
The Reaſon of F. 6. As to, the Inqrcaſe of the 983 Force of the Spermatick or 8 
15 ne Subſtance; by Which it is Enlarged into the Brain, the Medulla Oblongata, the Spinal 
Subſtance, ſo Marrow, the Nerves and Nervous Coats, that ſeems to be owing to the Albung ine 
as to Form the ous Liquor, that Sweats out of the Inmoſt Membrane of the Werus, which is a N er- 
Brain Oden vous one, and is Imbibed by the Chorion, which is Soft and Spongy, and from thence 
gata, Ec. Convey” 4 into the Anmien; as alſo by the prevailing Force of the Contractive, by 
which it Converts ſome of the Nutritious Juices into it's own Nature, as the Con- 
ttactive Force of Cold, or the Expanſive of Heat can do other Subſtances, WIS: 15 


Evident in Freſt and Fire, Wm which thoſe Forces are: Excmplified. 
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C. 7. AFTER 


Chap. IV and of the Mourh and Palate. 3ud 


F. 7. ArrEx I had gone thus far in Explaining theſe Matters upon my own Prin- = foregoing 
| 1 Ae a 2 eaſoning Con- 

ciples, and from what Appeared to Me to be Rational, | [ Was ſurprized to ſee my fr ned by Dr. 

Reaſonings fo exactly Confirmed from the Obſervations of the Great and Celebrated Harvey's Ex- 

Dr. Harvey, the Firſt Aſſertor of the Circulation of the Blood, who, Diſcourſing con- Arm ,. 

cerning the Order of the Generation of the Parts in a Chicken, Says; There appears anatomy. 

at the very Firſt, a Red Leaping Punclum or Speck, a Beating Bladder, and Fibres 2 330 

Drawn from thence containing Blood in them, and, as much as one can Diſcern by . 

Accurate Inſpection, Blood is made before the Leaping Speck is Formed, and the 

ſame is endued with Vital Heat, before it is ſtirred by the Pulſe; and becauſe the 

Beating Bladder and the Sanguincous Fibres, that are Produced from it, appear Firſt 

of all, it is Conſentaneous to Reaſon, that the Blood {ſhould be before it's Receptacles ; 

Namely, the Content before its Container, and that this is made for the ſake of the 

other; He confeſſes it to be a Paradox, that Blood ſhould be made and moved, and 

endued with Vital Spirit, before any Sanguifying or Motive Organs are in Being, and 

that the Body ſhould be Increaſed beforc the Organs appointed for Concoction; 

namely, before the Stomach and Bowels are Formed; but neither of theſe are Greater 

Paradoxes, than that there ſhould be Senſe and Motion in the Fatus, before the Brain 

is Compoſed, and yet he ſays the Fats Moves, Contracts, and Stretches out it ſelf, 

when there is nothing Conſpicuous for a Brain, but clear Water; Tis alſo owned, 

that the Mouth, Gullet, Stomach, G. are gradually Formed in a Fatus, that the 

Nutritious Juice enters by the Mouth, that it Receives no Blood from the Mother, 

nor is nouriſh'd by itz all which agrees Perfectly with what has been before Ar- 

gued from the Contractive and Expanſive Forces, and which Paradoxes I have En- 

deavoured to Explain. F i 5 „ 85 
F. 8. Taz next Thing to be Conſidered in the Month, Gullet, Stomach, and In- The Reaſon of 

teſtines is their Various Cavities, that of the Palate and Mouth we have already Act DP 

counted for; The Aliments or Nutritious Juices, being Repulsd from the Contractive Get ane 

Force of the Brain, and the Meawila Oblongatu, and Spinal Marrow, Deſcend down to- Sm. 

Wards the Heart, or the Red Beating Speck; and by the Contractive Force Inveſting 

them, the Coats of the Gullet are Formed, with a Cavity not Conſiderable, by Rea- 

ſon of the Perpendicular Deſcent of the Aliment ; but when in it's Progreſs it comes 

near the Heart, it is Detained by the Expanſive Force in ſome Meaſure, by it's In- 

clination and Propenſity towards it, being of a like Nature with it, yet being Re- - 

pelled by the Contractive, Which COMP it, and which ſtill Inveſts it with Coats 

and Membranes, it in part Circulates about it, and makes the Figure of the Stomach 

Lunar from the Cardia to the Pylorus, with the Concave bending towards the Heart; 

This Detention of the Aliment in it's Paſſage muſt neceſſarily Amals it together in 

Greater Quantities, and conſequently muſt Enlarge the Cavity of the Stomach; and 

for the fame Reaſon it is more Capacious on the Left fide, which is neareſt the 

Heart, than on the Right : And that Forces of the ſame Nature, whether Expanſive 

or Contractive, do Propend and Incline to cach other, is Plain from the Magnet, 

Electrical Subſtances, and Glaſs, Attracting, and being Atttacted by, Bodies of the like 

Kind; From Fire Drawing Flame to it, and the Eaſy Propagation of it thro' Hot 

Bodies, and the more Diffeult thro' Cold; as alſo from the Mutual Gravitation of 

Heavy Bodies to each other, Which have a Contractive Force, and from the Eaſy 

Propagation of Froſt and Cold thro' Phlegmatick and Groſſer Subſtances, and the 

more Difficult thro Hot and Fiery ones, which have an Expanſive. e | 
$. 9: Tae Contractive Force now Prevailing, after the Expanſtve of the Aliment The Reaſon of 

is driven from the Heart, thto' the Stomach, to the Pylorus, it Streightens it's Coats, oy ne 

Thickens it's Folds and Wrinkles, arid Preſſes the Chyle, the more Expanſive Force and Meſen. 

of the Aliments, thro” it's Sides, into new Derivations, which being ſtill ſurrounded tery. 


by the ContraQtive, the Vrnæ Lades are Produced, and the Guts become Small in 
the Davdermn, the Fejunum, and Ileum; And to Fortify and Strengthen the Con- 
tractive of the Guts, Freſh Auxiliaries are ſent out from the Sinal Marrow, which 
Joining to the Contractive Force ef the Guts, Which is of the ſame Nature with it, 
the AMeſenter is Formed and Connected with the Inteſtines; On the Contrary, to 
Balance in ſome Meaſure theſe Contractive Forces, the Bile, an Hot and Expanſive 
Liquor, is conveyed into the Duodenum from the Liver, together with the Pancreatick 
Juice from the Sweet-Bread, which, as Sweet, is of an Expanſive Nature, and Innumerable 

| Veins 
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350. Concerning. the Inteſtinal Paſſage; Book III. 


Veins and Arteries from the Heart are Interſpers d in the Jejunum and Ileum, 
which ſerve to the ſame Purpoſe, all which, in Conjunction with 5 Aliments, keep 
the Contractive Force from cloſeing the Guts, and ſhutting up the Inteſtinal Paſ- 

ſage, by their Oppoſite and Expanſive Forces, which was almoſt done at the End of 

the lleum, which hangs Lank and Flaccid into the Colon, as before Deſcribed. 
The Ref fd F. 10. TRE Alments now coming into the Colon, after the former Conteſt is 
of the Fapulſn Ended, being Deprived of their Principal Expanſive Force, the Chyle, are Changed 
of the Faces, into Faces, which being of a more Contractive Nature, the Contractive Force of the 
Tec Coats Acts leſs againſt them, becomes more Compliant, Widens their Paſſage, and Ex- 
Prevails againſt pands their Wrinkles and Folds; and there are Fewer Blood- Veſſels, becauſe there is leſs 
the Female. Occaſion to ſupport, from the Heart, the Expanſive of the Aliment, which is now 

Fæculent and Groſs, neither fit for the Sanguineous, nor the Nervous Subſtance, and 

therefore Ready and Prepared for Expulſion by them botn. 

Bor it muſt be Obſerved, that the Contractive Force, has from the Firſt to the 

Laſt, from the Entering of the Aliment into the Mouth, to the Excretion of the 

Feces from the Rectum, by it's Inveſting and Incloſeing it, by Repelling it from the 

Heart, by Contracting it in the Small Guts, and giving a Greater Space and Room 
to it in the Large, ſtill Prevailed; That is, the Male Principle above the Female; 

and which is Agreeable to what is certain Matter of Fact, that the Solids, which 

are of a Contractive Force, are Greater, in Proportion, than the Fluids in the Animal 
_ Syſtem, and that Children, generally ſpeaking, more Reſemble the Father in their 

Features and their Diſpoſitions than their Mother; tho the Albugiucous Matter from 

the Uterus, may, when very Contractive, and the Ovwn from the Mother, when very 

Expanſive, have a Different Effect, and make them carry ſtronger Impreſſions of 

the Maternal Qaalities, where the Seminal or Male Principle is Weaker. 


ine Res of F. 11. As for the Circumvolution of the Small Guts in the Umbilical Region and 


nts po Hypogaſtrium, it is agreeable to the Expanſive Forces ſtill Excrting themſelves, and 
lution of 19 the Contraftive Forces Acting againſt them, the Firſt of which, when Reſiſted by 


Small Guts, 


and the Circuit the Laſt, muſt of Cole find out new Turns and Ambages to avoid the Inſults of 


f the Colon 
. he bb the Former. 


Tax Colon, which is the Nerd of the Large ones, 25 the whole Circuit of 
25 Abdomen ; for the Remaining Parts of the Aliment having ſtill an Expanſiye Force, 
and the Contrative Force being Diminiſh'd, Tend again towards the Heart, Aſcend- 
ing up on the Right ſide of the Abdomen, then Bending to the Left, and Running 
along the Bottom of the Stomach, and being Repelled once more from the Heart, 
by the Contractive Force of the Coats, they now. Deſcend down the Lett fide of 
the Abdomen, Paſs from thence to the Right, and preſently after are carry'd into the 
Rectum, where they are at Length finally Excluded from the Human Syſtem wy the 


1e Contractive Force. 


The Reaſon of F. 12. Ax ſuitable to the forcoging Scott of the Inteſtinal Paſſage, the Prein 
the Blood-Veſ- ſends it's Nerves to ſupport the Contractive Force, and the Heart it's Arteries and 


anf wer Veins to ſtrengthen the Expanſive, thro' the whole Canal. As to the Glands already 


domen, 


of the Glands. Deſcribed, the Tonſills or Almonds, the Parotides, the Maxillar, and Sublingual, it is 


Plain they are chiefly of a Contractive Nature, both by their Conglobations and 
Conglomerations, by their being ſuppoſed to ſeparate the ſerous Matter of the Ar- 
terial Blood, and to. beſtow an Acid Quality upon it; and by the Large and Nume- 

rous Twigs. of Nerves, which enter into their Compoſition; The Glands therefore 
are ſtrong Efforts of the Contractive Force, Derived from the Brain and Nervous 
Syſtem, and the Arteries found in them are Efforts of the Heart, and the Sanguine- 

ous, which are but Small in the Compariſon; and the Liquor, or Fluid, ſeems on that 

Account to be of a Cold and Contractive Temper, which is Derived from them, and 
not Separated from the Blood, which only Enters them to Oppoſe and Quality their 
Contractide Force, but Made and Diſtilled from the Brain, and Convey'd into the 
Mouth to oppoſe the Expanſive of the Aliment there; and from whence Ariſes the 
Fermentation ſo much Celebrated, and almoſt univerſally Athrmed by Anatomiſts, 
and is the Beginning of Chylification, which is afterwards Perfected in the Stomach, 
and the Duodenum; To give an Account of which we ſhall now Proceed. 


$23; Ir 


PPP 


F. 13. Ir muſt therefore be Firſt obſerved, that tlie Aliments; which we take in E Chyli- 
at our Mouths, are endued with a certain Degree 6f Force; in Order to become feel. = 
ſachs If the Expanſive is too Great, as in Fire, or the Contractive, as in Metals or 
Stones, it is Evident, that Subſtances of this Nature are no ways Adapted to give us 
any Nouriſhment, ſince we can neither Eat Fire, nor Digeſt Gold or Marble. 

FARTHER, any Hot or Spitituous Liquors' on the one Hand, or any Cold and cub ena 
| Phlegmatick Juices, as thoſe of Cucumbers, ſome kinds of Melons, cc. on the Other, NC Abs 
are alſo Prejudicial to the Animal Frame; From whence it is Plain, that Liquids and 4 Nature nc. 

- Solids, of a Middle Temper betwixt both, and which have a due Proportion of each, 3 e 
are the moſt Agreeable to our Natures and Conſtitutions; And ſo they ought to be, F a Middle | 
If what we have before alledg'd is true concerning them, which, we have faid, 5%“ 88 
Conſiſt of an Equal Balance of the Expanſive and Contractive Forces. | 

Tavs the Fruits of Trees, in our own Climate, are Generally eaſily Digeſted, becauſe, Fruits better 
as they Receive a Contractive Force from the Earth, out of which they Spring, ſo do my benny 
they likewiſe an Expanſive one from the Sun, by which they are Raiſed to a certain Boiled or Roaſt- 
Elevation above the ſaid Earth; and if ſome of them are of too Contractive and Cold © han ka». 
a Nature, they are found ro be more Wholeſome, by an Application of the Expanſive 
Force of Fire to them; Thus alſo Grain, which has a leſs Expanſive Force, and Riſes 
to a leſs Height from the Earth, wants the Grinding and the Baking, which adds to 
that Expanſive, before it is thought to be a proper Nutriment for the Body ; : *Tis the 
fame in Salads, which are Eſteemed to be of too Cold and Contractive a Temper, 
unleſs ſomething Warm, as Oil and Muſtard, which are of an Expanſive Force, are 
Joined with them. And in Meats or Fleſh, it is Evident by what foregoes, that they 
Conſiſt of a Nervous and Sanguineous Subſtance, that is of a Contradiive and Ex- 
panſive Force, and the Reaſon, why Fire is apply'd to them, in the Boiling or the 
Roaſting of them, in order to make them more Conſonant and Agreeable to the 
Animal Oeconomy, is to Exalt the Expanſive Force of them, which are too Con- 
tractive from their Nervous Fibres ; Roaſted are more Spirituous, Expanſiye, or ſooner 
. Digeſted than Boiled, becauſe the Expanſive of Fire is Greater than that of Hot Wa- 
ter; Hence alſo it is, that Fiſh, which have a Cold and Contractive Nature, Require 
the Expanſive of Wine. 

Tnus alſo in Liquids, Water is Eſteemed of too Cold and Contractive a Temper, Small Beer or 
Strong Ales, Wines, Spirits and Brandies, of too Hot and Expanſive a one, and both * uae Fay res 
of them Prejudicial to our Conſtitutions 3 whereas Small Beers, and Small Ales, and '$:rong Ales or 
Cyders, and other Liquors, which are Gently Fermented, that is, which Conſiſt of ue or re 
a Small ContraQive Force, as Water, and Which are Exalted into a Moderate Degree 
of the Expanſive, by the Infuſion and Fermentation of Grain, or Fruits, with it, which 
from Vegetation and the Sun's Influence are Endued with an Expanſive, are Allowed 
to be the moſt Wholeſome, and the moſt Friendly to our Natures. | 

AND for the ſame Reaſon, Wines are Preferrable to Spirits or Brandies, and the ines pre- 
Red Wines more Eligible than the White; Becauſe the Former, we ſpeak of Red Wines ferrabe te 
and White, have a Greater Degree of the Contractive Force mixt with their Expanſive, aue, 
that is, are Cooler, and Leſs Hot and Expanſive, than the Latter; which may not be Bille thay 
only Collected from the Red, having more Tartar than the White, but from the Taſt, e 
which is more Rough and Subacid, "and not fo Sweet, Hot, or Spirituous; from the 
Colour, which is Deep and Purpleiſh, and is an Indication, all other Things being 
alike, that the Force is leſs Violent and Active, the White or Yellow, on the other 
Hand, Explains the Force to be more Fiery and Expanſive; as alſo from the Effects, 
the Firſt is Coſtive, the Laſt, Diuretick and Laxative, the Firſt drank Soberly occaſions 
no Diſorders, but comforts the Head and Bowels, the Laſt Heats the Blood, makes 
ſtronger and more laſting Impreſſions on the Brain, and deſtroys the Tone of the 
Stomach ; and both Spirituous Liquors and Wines are always better, when Mingled, 
and Qualified, with the more Contractive Force of Water: This therefore ſeems to 
be a ſettled and fixt Rule for the Aliment of the Animal Syſtem, that it ſhould be 
Compounded of a Moderate Contractive Force joined with a Moderate Expanſive; 
ſo that in every Thing, which we take in for our Suſtenance, there are the Foun- 
dations and Principles of Fermentation and Diſſolution, and ee in ſome 


Meaſure, * Chylification. 
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Qt C acer the. Inteſtinal ?, Age, Won III. 


How the Ali. As. when the Aliment is Received into the Mouth, if ali . it is 
1 4; N Comminuted, and Macerated in ſome Meaſure by the Teeth, and in the 
gree of the Ex. Grinding. acquires a certain Degree of the Expanſive Force, which Promotes and 
panſree, and is Aſſiſts that, which is Innate to it; In Fluids, where the Expanſive Force is Greater, 


n there is no occaſion. for ſuch Maceration or Comminution; the Expanſive Force in 
. from whence both is likewiſe advanc'd by the Heat and Expanſive Force in the Mouth, -arifi ing 
. * from the Fleſhy Muſcles of the Tongue, and the Carnous and Sanguineous Subſtance, 
Saliva is Fre: with which, the whole Cavity of the Month is Lined, Which, is all of an Hot and 
Lacs. Expanſive Nature; On the other Hand, from the Brain and the Glands before De- 
, ſeribed, there is a Juice Imparted thro the Salival Ducts, and thro' the little Glands 
ae ou of the Palate, which is of a Cold and Contractive Temper, which being Heated and 
Warmes by the Expanſtve above- mentioned cauſes a Gentle Ebullition and Fermen- 
tation, as Water Boils with a Fire, or an Acid Ferments witli an Allali, and Raiſes 
the Salina into little Bubbles, and a Froth, which mixing with the Aliment; a new 
Diſſolution enſues from the Intimate Fermentation Produced bet wixt theſe Two op- 
poſit te Forces, and with which it Proceeds. thro' the Gullet into the Stomach. 
IHar the Juices, . which Diſtill from the Brain and Glands, which we have ſhewn 
to have a Contractive Force, are likewiſe of a Contractive one, is manifeſt from 


the Saltneſs and Coldneſs of them, and that Conſiſtency, which is Obſervable in 


the Phlegmatick or Purulent Matter, which is Derived from them, and is Excreted 1 I 
by our Noſtrils, or our Mouths, and which is a certain Proof of what Kind and q 
. Temper. thoſe. Juices, are, of which this is the Excrement. N q 


How the 4. THAT thele Juices, mixt with the: Expanſive Force of the Aliments, have ſo quick 
ment is ſo ſi an d ſudden an Effect in the Diſſolution of them, Proceeds from their being, 5 1 
. e . a Contractive Nature, yet Exalted into a Degree of the Expanſive by the Spirituous SE 
theſe Expanſrve Force of the Brain, from whence they Flow, and from whence they become leſs 3 
- Contractive than Common Water, and put on a more Forcible Quality in Diſſolving FF 
e, "the Aliment, which is already Expanſtve, than Spirit of Nitre has in the Solution of 
Metals, which are vaſtly Contractive; On the Contrary, the Expanſive Force of Heat 
from the Blood Operates more Effectually upon the Aliment to the Fulcing of it, 
than Fire can do in the Boiling of Meat in Water, becauſe it's Expanſive Force 
Ariſing from Blood, is more Fitted and Adapted to Diſſolve Blood, or Fleſh, or any 
Other Aliment of the like kind of Expanſive Force, than Fire is, which is too Strong, 
5 an too Diſproportioned to it. 
ys Nins FroM. hence we may be able to give a Reaſon, why Spirituous Liquors, and high 
Liquors or Hot Seaſoned Meats, and Smoaking or Chewing of hot Herbs, are Detrimental to ol 
„„ becauſe they Spoil and Deſtroy the Nervous, Spirituous, and Contractive 
3 Juices, which Flow into the Mouth from the Brain, and Raiſe the Expanſive of the 
ed Heat and Blood to too Exorbitant a Degree for an Equal and Juſt Fermentation 
with the Contractive. | 
„ide Sal. HENCE, alſo we may be Informed, that theſe Juices are not an Univerſal Menſtrunm, 
val Faces are" Or Diſſolvent, but Adapted only to Aliments, which have certain Degrees and Pro- 
| Tate portions of the Expanſive and Contractive Forces; Likewiſe, that chele Juices, being 
Formed from the Brain, and being of a Gentle, Spirituous, and Contractive Force, 
and meeting with the Expanſive, "and from thence Producing a Fermentation and 
Difſlolution "of the Aliment, are not to be conſidered, as a Spirit of Nitre, ſo 
that any Injury ſhould Ariſe from them to the Coats of the Stomach z Becauſe their 
Spirituous and Contractive Force cannot be Greater than the Nervous Syſtem, from 
Which they are Produced, and from whence the Coats of the Stomach are alſo made; 
whereas Spirit of Nitre is a vaſt Saline and Contractive Force, Exalted into a Pro- 
digious Degree of the Expanſive, and thereby capable of Diſſolving Metals, which 
theſe Juices cannot Stir or Move; Beſides which, the Diſſolution of the Aliment is 
not Performed barely by the Didolving Forces of theſe Juices, as a Menſtruum, but 
by their Fermenting with the pa Force of the Aliment, and the Heat of the 
3 Sanguineous Syſtem. 
How Digeſtion Tur Stomach is now Cloſed up, and the 8 which conſiſt of Meats Boiled 
5 pions and Roaſted, that is, of a Moderate Expanſive and Contractive Force, Moiſtened with 
| the Fermented Saliva, and Mixt with the Small Beer taken in at our Meals, which 
has alſo a Gentle Fermentaceous 9 are left to Digeſt in the Cavity of it; The 
Heat 
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Chap W. and of the Mouth ahd Palate: 353 


Heat of the Heart above, and of the Inteſtines below, and particularly of the Colon. 

F hich is filled with a warm Excrement, and which runs along the Bottom of the 

Stomach, very much Contribute likewiſe to the Maceration and Diſſolution of the 
Aliments into a Pulp, and fo into a Chyle, by their, Expanſive Forces; That is, Firſt 

of all, there is a Principle of Diflolution in the Solid Aliments themſelves, both 

from the Contractive Force being Small, and from the Expanſive Force, which is 
Contained in them ; Second, being Received into the Mouth, they are Broken and 
Comminuted by the Teeth, by witch tae Salva Enters into their Subſtance, and 

again Rends and Tears it by it's Contractive Salts, Actuated by it's Spirit, Moiſture, 

and Fluidity, which are Expanſive, and thereby Repreſents a Milder Spirit of Nitre, 

which is alſo a ſtronger Salt, or a Contractive, Raiſed into a ſtronger Spirit and 
Expanſive by Fire; Third, the Expanſive of the Saliva is Increas'd by Fermenting 

with the Heat of the Mouth and Palate, and the Diflolution of the Solid Aliments 

is farther thereby Promoted; Fourth, the Liquids Poured into our Stomachs at our 

Meals, by their Fermentaceous and Expanſive Force, and by their Fluidity, forward 

the ſaid Diſſolution, and the Heat of the Stomach, Heart, and Bowels, by their Ex- 

panſive, Compleats it, and Turns the Whole into a White Chyle, like Barley Broth, 

or a Milky Liquor; For all Expanſive Forces Act towards a Diſſolution, as all Con- 

tractive ones towards a Coagulation ; Attrition therefore has nothing to do in this 

whole Proceſs, which is 1 a Creature of that bas Philoſophy, the Atomical 

or Corpuſcular. | 

TRE Chyle is White and Milky Fu an Equal Balance betwixt the Expanſive ty the Chyle 
Forces and the Contractive, that is, betwixt the Oily or Expanſive Forces of the Alj- did mg NE 
ments, and the Saline and Contractive of the Nervous Juices, from whence no gualy Changed 
Particular Colour enſues, but a White, which is Indifferent to all, as we have 4% an Higher 
ſhewn in our Philoſophy of Light and Colours; Thus an High Spirit of Nitre, 2 1 5 
mixt with Oil- Olive, and digeſted in a Gentle Heat for ſome Days, becomes of from the Sto- 
the Colour of Marrow, ant afterwards Changes into a White Fat or Butter, then: JE 
according to Dr. Grew's Experiment before Recited : The Chyle, being thus Formed Subclavia 
in the Stomach, Paſſes thro the Pylorus into the Duodenum, at the Bottom of which, ei. 

and before it's Entrance into the Fejunum and the Lacteal Veſſels, the Bile from he 
Liver, and the Pancreatick Juice from the Pancreas, or Sweet-Bread, mixes with it, 

which are both of an Expanſive Nature, and the Former of them of an Hot and Fiery 

Temper; the Expanſive Force of the Chyle is therefore ſtill Augmented, with which 

it Tends to the Common Receptacle of it, and from thence it is carry'd thro' the 

Ductus Thoracicus to the Subclavian Vein, and ſo thro' the Vena Cava to the Heart, 

where it becomes of the Higheſt Expanſive Nature, and is Transformed into Arterial 

1 Blood to be diſpensd thro' the whole Body. 

1 FRO, which it is manifeſt, that as the Conttactive Force of the Aliment is Di- How it is from 
3 miniſh'd, and the Expanſive Increas d, it gradually Tends to the Common Receptacle,, 
and the Thoracick Duct, and from thence to the Venal Blood, which Railing again procerds co the 
3 | it's Expanſive Force in the Subclavian, it urges it's way thro' the Cava to the Tear, 997. 

3 the Seat of the Expanſive; and which is a Confirmation of what we before Alledged, 

5 that the Expanſive Force of the Aliment in the Stomach Tended towards the Heart, 

but was hindered in it's Progreſs to it from the Contractive and Nervous Syſtem, 

which Formed the Coats of it; The more Expanſive Forces of the Aliment being 

Directed this way, the more Contractive conſtitute the Fæces, which remain in the 

Color, and are Expelled by the Periſtaltick or Vermicular Motion of the Guts, which 

we ſhall now Conſider. | 


4 
* 


F. 14 Ir has beets rw that the Cos & el ths Tteſtines are ( Attcenatcly Muſcu: The Periftaltick 
lar and Fleſhy, or Nervous and Fibrous, that the Fleſhy are Interwoven with Ner- %, he 
vous Fibres, and the Nervous with Fleſhy ones, that they are likewiſe Endued be- cane for 
ture and Complexion of them, it is manifeſt, that they conſiſt of a Sanguineous 5 

an Expanſive Force, and of a Nervous or Contractive, which being nearly in an Equal 

Balance, and Acting againſt each other from the neceſſity of their own Natures, the 

Firſt from the Center or towards the Surface of the Body, and the Laſt from the 

Surface of the ew a or towards the Center, cauſe a Ds ep of Motion, by 55 
„ | | Ty 22 Whieh : 


— r Ie erode 


ere 2. 


thence Exalted 
120 Blood, and 


Inteſtines Ac- 


ſides with Nerves, and Blood. Veſſels, both Veins and Attcries; from which Tempera- Om goats | | 
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whence in the Firſt Caſe, the Contents are Permitted to Deſcend, or Urge forwards, 
being Protruded by an Acceſſion of new Aliment behind, and in the Laſt they are 
Squeezed and Compreſs d, fo that one Part of them Proceeds, and the other Retires 
back, which upon a Second Enlargement and Dilatation or Expanſion of. the In- 
teſtines, is again Urged forwards, and ſo thro the whole Inteſtinal Pipe or Canal; 
Which gives alſo an Account of what Peyerus has obſerved in all his Live Diſſections, 
that there is a Reciprocation of Motion in the Guts, Upwards and Downwards, 


and of the acknowledged Undulation of them; The Aliment alſo, and the Fermen- 


tations it undergo's, as before Deſcribed, makes this Periſtaltick or Vermicular Mo- 
tion ſucceſſive from one Part to another, as it is Promoted forwards by it's Expan- 
ſiye and Fermentaceous Force, and the Protruſion of New. 

| This Motion SUCH a kind of Motion, as this, is likewiſe Agreeable to what will be afterwards 


3 ſhewn to be that of the Arteries and Muſcles, and the other Parts of the Body; 


Arteries, Mu- being a Gentle Pulſation, Ariſing from the Action of leſs Expanſive and Contractive 


ſeles, &c. Porces, as the other is a more Strong and Violent one, Derived from Greater. 
the Fibres IHE Fibres of the Carnous Coat are Circular or Spiral, and Direct or Linear; Be- 
of the Carnoas cauſe the Motion of the Guts, being Expanſive and Contractive in Circles, and ſuc- 


2 
cular en Spiral, ceſſive, Forms thoſe Intermediate Circles or Spirals ſucceſſively, and being Progreſſive 


and Direct or Or Regreſſive the Direct or Linear ones; For the Contractive or Quieſcent . of 


1 80 which Nature the Fibres are, muſt poſſeſs the Intermediate Spaces of Action, as in 4 
Ferment, the Parts, which are the moſt Groſs and Contractive, are Separated from 
the Fermentation; or in General, as a Leſs Force ſubmits to a Greater; and it is 
Evident in the Carnous Coat, where the Sanguineous or Expanſive Force Preyails, 
the Nervous or Contractive muſt ſubmit in thoſe Directions of Circular or Spiral, 
or ſtrait Lines, which are Preſcribed to itz And in the ſame Manner, the very Creſts 


or Lines in our Hands are made by the Contraction and Expanſion of them, 


From this Doctrine it follows, that the Inteſtinal Paſſage in Various Animals may be 
Infinitely Vary'd, and that in a Worm or Inſect it may be Strait, without the Stomach, 
or the Circumvolutions of the Inteſtines, there being nothing more Required than 
ſuch a Paſſage for the Aliment, or the IE Bonk to be Diſtributed to the Syſtem, 


Concerning the Liver, the Gall-Bladder, the Spleen, and the Pancreas, 


- rang pas F. 1. JP HE Liver is Seated in the upper Part of the Abdomen, about a Finger's 
the DabBlads Breadth Diſtance from under the Diaphragm, or Midriff, which Parts the 


der, the Spleen, 1 hom the Thorax, in the Right Hypochonuare under the ſhort Ribs, which, 


—_— being of a Great Bulk, it in a Manner fills, and Reaches from thence towards the 
tems. Left fide, a little beyond the Cartilago Enſiformis, or Pit of the Stomach ; It's Upper 


Syllabus En- Side is Convex or Round, and Smooth, the Under is Hollow lying on the Right ſide 


logiz. 
Prele&. . of the Stomach and Pylorus, it's lower Edge reaches below the ſhort Ribs on the 


Dr. Gibſon's Right ſide, and very near as Low as the Navel before. In Dogs, and many other 


Anat - 
Fx 1, Brutes, it is Divided into Diverle Lobes, but in Men it is Vpdivided and Con- 


13,14, 15, 16. tinuous. 12 . 
Book 1. Ir has Three Ligaments ; ; Firſt, The Suſenſerium, which Suſpends or Ties it up 


Dr. Keill's 
Anatomy, to the Diaphragm, and is Broad, Membranous, and Strong, Ariſing from the Perito- 


8 12, 13. eum, and forming the outer Membrane of the Liver, into ker ring it Deſcends, and 
Gra is ſtrongly Faltened to the Common Sheath, or wvolucrum, of the Lena Cava, there 


Dr. Drake's 
Anthropologia where the Umbilical Vein is continued to it; Second, The Umbzilicale, or Umbilical 


8 1516, Vein, which after the Birth Cloſes up, and Hardens into a Ligament; It is Directly 
17. Book 1. Oppoſite to the Former, Paſſes out of the Hollow ſide of the Liver by the Porta, and 


ee Terminates in the Navel; by this the Liver is kept from Aſcending, upon the Motion 


Reformata, 
Cap.23,24-25- adheres to the Cartilago Enſiformis, it is Thin, and Flaccid, but yet Strong, Broad, 


3 and Doubled, Ariſing from the Membrane, wherewith the Liver is Encompaſs d, and 


tomy, is a Duplicature of it; This hinders the Liver from Fluctuating to the one or the other 
Hs th Fo AR, Or towards the Back. BESIDES 


Concerning the Liver, the Gall-Bladder, Book ut. 


which the Cavity of the Inteſtines is Enlarged and Contracted by Turns; from 


N 
S 


* A 
9 


of the Diaphragm upwards in Reſpiration; Third, The Latum, by which the Liver 
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Chap: V. te Spleen,” and the Pancreas: 345 


BESIDRS theſe Three Ligaments, it has ſeveral other 1 to the Neigh- The Sirtiation}. 
bourigg Parts by the Veſſels, that come into it or go out of it; It's Common Mem- eee 
brane, Which is very Thin, Springs, as has been ſaid, from the Suſpenſorium,, and Subſtance f 
Cleaves firmly to the Subſtance of the Liver, it is ſometimes Separated from it by a % Liver- 
Wateriſh Humour, Iſſuing out of the Capillary . Veins, or Lymphaticks, whereby | 
Wateriſh Puſtules are Ingcndred, and if theſe Break, and the Water Falls into the 
Cavity of the Belly, it is in ſome Part the p29 of the Dropſy, called Aſcites 3 
It's Proper Tunick or Membrane is that, which Inveſts each Lobe and Gland, which 
belongs to it; It's Subſtance, according to Malpighiuss Obſervations by the Micro- 
ſcope, to which the preſent Anatomiſts Agree, Conſiſts of Innumerable Lobules, 
which commonly have. each of them Six Sides like a Die, and are Formed of ſeveral 
little Hexangular Glands like the Stones of Grapes, and are each Cloathed with a 
Proper Circumambient Membrane, and are Joined to one another by Membranes con- 
tinued from the Circumambient, and Running Tranſverſely, yet ſo, as that certain 
Nimulæ, or little Chinks, Reſult from the joining of the Sides of the Lobules t toge- 
ther. 

Tar Whole Liver is made up of theſe Little Grape-tone-like Glands, and of of the 0, 
diverſe Sorts of Veſſels, and therefore Reaſon concludes it neceſſary, that there ſhould _—_ my 
Z be a Commerce betwixt theſe Glands and Veſſels, tho Senſe cannot Diſcern the very ty ones, and 
4 flender Extream Twigs of the Veſſels, that are Inſerted into the Glands; It is far- 3 
ther Obſerved by the ſame Perſon, that the little Branches of the Porta, Cava, and (es, as alſs of 
Porus Bilarins, do run thro! all, even the leaſt Lobules in an Equal Number, that the % G 
Porta does the Office of an Artery, and has ſo Great Society with the Porus Bilarius, 
that both their Twigs are ſtraitly tied together in the ſame Cover; Alſo, that the 
Shoots of the ſaid Veſlels are not joined by Anaſtomoſes, by Which the one opens 
into the other, but that the Grape: ſtone· like Glands are a Medium between the Im- 
porting and Exporting Veſſels, ſo that by the Interpoſition of theſe, the Importers 
Transfuſe their Liquor into the Exporters; From whence he Concludes the Liver to 
be a Conglomerate Gland Separating the Bile, and becauſe it is uſual for the Con- 

I glomerate Glands to have, beſides Arteries, Veins, and Nerves, a proper Excretory 
1 Veſlel, as in the Pancreas, Parotides, &c. Diſperſed thro their Subſtance, Recciving 
and Carrying away the Humour ſeparated in them, this kind of Veſtel in the Liver 
is the Porus Bilarius with the Gall-Bladder ; and tho' ſeveral Lymphatick Veſſels have 
been ſaid to Ariſe from the Liver, leſt it ſhould have a Double Excretory Veſſel, 
he thinks, that ſeeing in other Places the Lympheducts have not their Origin from 
Conglomerate, but Conglobate Glands, therefore they do not Spring from the Liver 
it ſelf, but from thoſe Conſpicuous Conglobate Glands, that are in the Hollow of 
the Liver under the Fvolucrum or Capſula, where the Trunks of the Porta and Porus 
Bilarius Enter into it; for as Steno obſerves, the Lympheducts of the Parotides do not 
Spring from them, but from a Conglobate Gland, which is Contiguous to them. 

Ir hath Two Sorts of Veins, in the upper Part the Vena Cava Entereth into it, 7h vena ca. 
and Spreads it ſelf all thro it in the Lower, as well as Upper Part; into the Lower va. and the 
Side the Yera Porte is Inſerted, whoſe Branches likewiſe Run thro' it's whole Paren- Vena Fortæ. 
chyma, and ſerves for an Artery in bringing Blood to it, it's Proper Arteries being 
_ Small and Few. . 

As to the Vena Portæ, or the Porta, from the TvAp 8 it Enters the Liver, and of the Vena 
the Veins in General, the Caleniſts have Affirm'd them, and they ſeem, to have their Por or Por. 
Root in the Liver, tho it is more Properly in thoſe Parts, where they Receive their 5 Le ler 
Blood from the Artcries, than in the Liver or the Heart, whither they Convey it; but Capful Com 
in Reſpect of the Porta, ſome Think, that the Vena Umbilicalis ought to be Accounted munis 
it's Root or Original, becauſe it is Firſt Formed in the Fatus, and Inſerted into the Porta, 
but the Umbilical Vein, after the Birth, Degenerating into a Ligament, cannot from 
that Time be Eſteemed the Root or Origin of the Porta; Others therefore think, that, 
becauſe it's Branches, every where Inſerted into the Inteſtines, bring Blood from thence 
to the Liver, and not 77ce-Yersd, thoſe ought to be Accounted it's Roots, and it's Di- 
viſions within the Liver, it's Branches, and ſo, ſtrictly, they ought to be Accounted; 

As it Enters the Liver, it is Inveſted with another Coat, which is called the Vagina 
Fortæ, or Sheath, the Capſula or Involucrum, or it's Caſe or Cover, and the Cap/#/z 
Communis, becauſe the Porus Bilarius is Involved in it, as well as the Porta. 
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. cute the 


l farther De- 


ber, the Gall:Bladter, Bock III. 


I Tiis outer Coat it has from the Membtane, that Cloaths the Liver, tho' it is 
e ee pe more Denſe and Carnous, with Which all it's Ramifications are Inveſted, upon which 
Account of its Account, of it's having a Double Coat, upon it's Bringing Blood to the Liver for 
Brauch. it's Nouriſhment, and upon it's being Endued with an "obſcure Pulſation, according 
to Dr. Gliſſon, from the Arteria Hepatica's Inſertion into the Capſala, it has the Nature 
of an Artery; A little within the Liver it Forms a Sinus or Heart, by it's Smaller 
Syſtole and Diaſtole belonging to it, and without which, it is hardly thought, the 
Blood would paſs out of the Larger Branches of the Porta into the Narrower, and 
ſo on into the Roots of the Cava: This Sinus is more Conſpicuous in an Embryo, 
becauſe-the Great Influx of the Nutritious Juice, by the Umbilical Veins, Enlarges it, 
as is alſo the Tubulus or Canalis Yenoſis, which paſſes Directly out of this Sinus into the 
Cava, almoſt oppoſite to the Mouth 'of the Umbilical Vein, that opens into the Sinus; 
This Canal or Pipe is of the fame Subſtance and Texture with a Vein, and Enters into 
the Cava juſt as it Penetrates the Diaphragm, where Two other Great Branches out 
of the Liver are Inſerted into the Cava, and in the ſame Place this Pipe is alſo knit 
to the Suſpenſory Ligament, and after the Birth grows it {ſelf into a Ligament; 
There are no Anaſtomoſes of the Capillaries of the Porta into thoſe of the Cava. 
according to Dr. Gliſſon, in his Book ae Hepate, but the Blood Ouzes thro” the Glan- 
dulous Parenchma of the Liver out of the Capillaries of the Former into thoſe of the 
Latter; After the Trunk has paſſed the Liver, it is Divided into ſeveral Twiggs and 
Branches; ; Namely, the Cy/f/ce Gemellæ, the Pylorica or Gaftriea Dextra, the Splenica, Me- 
ſenterica, Ventricularis, & Coronaria, the Epipl ois, or Omentalis, Dextra & Poſtica, Gaftro-Epi- 
plots Hiniſtra, Hemorrßbidali Interna, Inteſtinalis or Duodena, &c. ſo named from the Parts, 
thro' which they are Carried; Their uſe is to bring back to the Liver, from the Stomach 
and Guts, that Blood which Remains after their Nutrition, and which was brought to 
| them by the Meſaraick Artcries, to be Circulated back by the Cava to the Heart. 


8 Deſcripon THE Vena Cava, from it's Large Cavity is that, into which, as into a River or 


of the Cava, ae Channel, all the other Veins like Riyulets, excepting the Pulmonaria, 


e Empty themſelves; It's Root may be ſaid to be in the Liver, for by it's Capillaries 


Deſcending it Receives the Blood. that is Tranſcolated thro' the Glandulous Parerchyma of the 


Trunks Liver, from the Capillaries of the Porta, and by it's Aſcending Trunk, which forth- 


with Enters the Diaphragm ao. Marches or the Ti HOTAX, Conveys it to the Right 
Ventricle of the Heart.” 

Tum Capillary Branches of the Cava, as thoſe of the Porta, are ſpread thro' the 
whole Subſtance of the Liver; and the farther the Capillaries have their Origin 
in the Liver from the Cava, the Larger their Channel comes to be at their Arrival 
at it; but they do not all meet together in one Common Trunk within the Liver, 
as thoſe of the Porta do, but Empty themſelves apart into the Cava without the 
Liver. DES, 

Tur Deſcending Trunk of the Cava is Siltettitiig Nan er than the Aiedatgg 
and Paſſing down along with the Great Artery, or the Aorta, continues undivided 
till the Fourth Vertebra of the Loins, before which there are ſeveral Branches from it; 
as, the Vene Adipoſæ, for the Coat and Fat of the Kidneys, the Emulgents, which bring 
back to the Cavs that Blood which the Emulgent Arteries carry'd to rhe Kidneys with 
the Serum, the Spermaticks or Vaſa Preparantia, and the Lumbares, for the Membrancs of 
the Spinal Marrow; After which it is Divided into Two Equal Branches, called Hiaci, 
becauſe they paſs over the Os leon, as they go down to the Thighs; juſt about the 
Diviſion, there Spring Two Veins, the Muſcula Superior for the Peritonaum, the Mu- 
ſcles of the Loins; and the Abdomen, and Sacra for the Marrow of the Os Sacrum and 
the Membranes that Cloath it; Afterwards the Miacal Branches are again Divided 
into the Vaterior, from whence ariſe the Auſcula Media for the Muſcles of the Hip 
and Buttocks, and the Hypozaſtrica for the Hypogaſtrinm, and into the Exterior, from 
whence the Ep:gaſtrica for the Peritonaum and Muſcles of the Abdomen, the Pudenas 
for thoſe Parts, and the Muſcula Inferior for the Buttocks; and then the Branches of 
the Cava, being paſſed out of the Abdomen into the Thighs, begin to be called 


Crural. 
Nerves of the Bes1DEs theſe Veins, the Porra and Cava, the Liver has Nerves 55 but they are 
Liver. Extended only to the Membrane and Veſſels of it, as the Arteries Were, ſo that the 


Parenchyma has but a very Dull Senſe. 
TRE 


Chap. * the Spleen, and the Pancreas. - 


Tax Lympheducts have not been yet obſerved to be Diſperſed in tlie faid Paren- Lymphedutt: 

chyma, and Malpighius thinks they are not Derived from the Liver at all, but from *. Valven 

the afere-iamed Conglobate Glands ; They carry a moſt Limpid and Pellucid Juice 

from the Liver along the Meſentery, and open themſelves into the Receptacle of the 

Chyle; for in 7iviſeion make a Ligature about any one or more of them, and we 

may preſently ſee them Swell betwixt the Ligature and the Liver, but be Empty on 
the Side towards the Receptacle ; Likewiſe Miete are Valves in them, which open 
towards the Receptacle and cloſe towards the Liver, and which hinder any Thing 

from Returning to it, and therefore are not Lacteals Conveying Chyle to the Liver 

in order to be Sanguify'd, as the Ancients Imagined: Theſe Lympheducts are alfo 

obſerved to Cover the External Surface of the Stomach, and are Ditctarged into the 

ma; wor of the Chyle. 
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 HipPPOCRATES lays, the Fountain of Blood is the Heart, the Place of Choler is in 1's Office or 
the Liver, which is thought to come very near the Truth; But the Greeks and | Arabs 4#i: 
generally held, that the Meſaraick Veins Received the Chyle from the Guts, and 
brought it to the Liver, by which it was Turned into Blood, which was carry'd from 
it into all the Parts of the Body by the Veins, but it is Plain, that none of the 
Peng Lactea are Inſerted: into the Liver, and conſequently, no Chyle is Imported into 
it; Its true Action therefore is to Separate the Bile from the Blood, which is 
brought to it by the Porta, Whether by Colature or Fermentation is Undetermined; 
Ariſtotle and the Ancients thought this Bile to be a mere Excrement, and of no uſe 
but, by it's Acrimony, to Promote the Excretion of the Guts; _ Dzemerbroeck and the 
Moderns, on the other Hand, Eſteem it to be more than a mere Excrement, and 
therefore believe it to be a Ferment for the Blood and Chyle, made from the Blood 
Flowing into the Liver by the Porta, and Mixing with an Acrimonious, Saltiſh, and 
Subacid Juice, Formed in the Spleen, of the Arterial Blood Conveyed thither by the 1 
Arteries, and of the Animal Spirits by the Nerves, which is brought into the Porta 4 
by the Ramus Splenicus; by the means of which Acid Juice, and the Specifick Vertue E 
or Coction of the Liver, the Spirituous Particles, both Sulphureous and Salt, lying 1 
hic in the Venous Blood, are Diffolve& Attenuated, and become alſo a little Acri- 
monious and Fermenting; the Thinneſt Part whereof, like Clear Water, being Se- : ki 
parated by the Conglobate Glands in the Hollow-lide of the Liver, is carry'd off in 1 
the above-mentioned Lympheducts: But the Fermentaccous Spirits of Greater Acri- ! 
mony, mixt with the Thicker and more Viſcid Sulphureous Juices, and more ſtrongly 
Boiling, when they cannot Enter the Conglobated Glands, and yet thro' their Ebul- 
lition are Separated from the Blood, as Yeſt from Beer, become Bitter and are called 
Bile ; which, being Tranſcolated - thro' the Grape-ſtone-like Glands into the Roots of 
the Porus Bilarius, and Gall- Bladder, paſſes thro' them by the Ductus Communis into the 
Duodenum or Fejunum; where mixing with the Pancreatick Juice, and the Alimentary 
Maſs Diſcharged from the Stomach, a Fermentation is Cauſed, by which the Chyle is 
Forced towards the Receptacle of it by Innumerable Lacteals in the above-mentioned - 
Inteſtines ; but the ſaid Fermentaceous Juice, being palled by Degrees in the follow- 
ing Guts, Chyle is more flowly Separated, and the Lacteals are therefore Fewer, and 
what Remains of this Fermenting Matter mixes with the Fæces in the Thick Guts, and 
by it's Acrimony Irritates them to Excretion ; This farther is certain, that tho the Liver 
does not Sanguity, yet it cannot be Eſteemed to ſeparate Bile as an Excrement only, 
becauſe it 1s a Very noble Part, ſecing the Diſeaſes of it are generally ſo Dangerous, 
and the Wounds in it are ſo Commonly Mortal; and by conſequence, that Liquor, 
2 it Separates muſt have ſome noble Uſe, and ſuch as is very Neceſſary to 
ie, :- 
THE Bilary Veſſels, belonging to the Liver, are the Kere No oe, 2 ca Fellea n.. ſeveral Bi- 
or Bilaria, or the Gall-Bladder, the Porus Bilarius or Meatus ee the Ductus Cſt- lam Mo 
Hepaticus, and the Ducius Olpledochus or Communtis. 


TH Pefica Fellea or Gall-Bladder is about Two Inches in Length, and One in Breadth, 7+ veſica 
by it's upper Part it Adheres to the Liver, and the Lower Reſts on the Right fide of Fellea or Gall. 
the Stomach and the Colo; It has Three Membranes or Coats, the outmoſt is Com- 
mon with the Liver; the Middle i is Thick and Strong, and conſiſts of Three Ranks 
of Fibres, the Outetmoſt are Tranſverſe, the Middlemoſt a and the Innermoſt 
Streight ; 
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Concerning the Liver, the Gall-Bladder, | Book It, 


. Streight 3 The Inmoſt Coat is Nervous or Tendinous, Lined with" A Glanduldus one, 
and a Cruſt or Velvet upon it, as in the Stomach and Inteſtines; And the Glands. 


ſeparate a Mucous Humour to Defend the Yefica from the Acrimony of the Bile: It 
5 4 Neck and a Bottom; The laſt is the Largeſt, and Contains the Bile or Choler, 


— 


and is of the ſame Complexion with it, commonly Yellow, but ſometimes Greeniſh, 


Blackiſh, Cc. The Neck, or Meatus Cyſticus, is the Narroweſt, being about as Wide, 


as a Gooſe Quill, and about Two Inches Long; bet wixt this, and the Veſica, there is 


a Fibrous Ring, which ſtreightens the Paſlage, and hinders the too haſty: Depletion: of 


the Fe/ica 3. the other End of the Neck is Joined to the Horus Bilarins, and they both 
make the Ductus Communis, Which is Inſerted into the Beginning of the Fejummm, or 


the End of the Duodenum: Tis a Controverſy with Anatomiſts, which way the Bile 


is Convey'd into the 7eſica; Dr. Cole, with the Ancients, thinks it, to be by the Neck 
from the Porus Bilarius, and to obviate the Objection of a Reciprocation of Humours 


in the ſame Veſſel, which is thought to be Abſurd, he ſuppoſes, that the Gall Paſſes 
out of the Veſica only upon the Diſtribution of the Chyle, but at other Times it is 


| Received into it from the Porus, and Stored up there againſt the next ' Occaſion ; 


Dr. Gliſſon on the other Hand, and the Moderns, believe that the Bladder is filled by 


it's Fibrous Roots, that are Diſperſed thro' the Liver, and that the whole Trunk of 


theſe Roots Enters that Part of the Bladder, where it is ſtreightened by the Fibrous 


King, tho it is hardly to be Found or Diſcerned, which is not Strange, ſince the 


Inſertion of the Ureters into the Urine-Bladder are very difficultly Diſcovered : The 


Bile in the Gall-Bladder is Thinner, more Acrimonious and Fermentative, that in 


The Ductus 
Cyſt-Hepati- 
Sus. 


the Porus Bilarius, Thicker and Milder: The Ductus Cy/t-Hepaticus was found out by 
2 whoſe Numerous Twigs are Diſperſed thro the Parenchyma of the Liver, 
m thence they Aſſemble into Three Roots, and thoſe Unite into one Trunk, 
which has a Double phate one into the Porus n and the other into 
the Middle of the Veſica. lf 
” Alphonſus Borellus de Motu Ames, from the Contfintel arid 8 peedy EMux of ai 
Bile: by the Duclus Communis into the Duodenum, believes there is a Circulation of it; 


becauſe in a Day's Time, from a Perſon Faſting, there paſs Thirty Four Pounds of 


Bilious Juice into the Duodenum by the Common Duct, whereas the whole Maſs of 
Gall Amounts not to above Two Pounds; ſuch a Quantity he thinks cannot be Pro- 
duced by way of Fermentation in the Liver, but that it is Separated Mechanically by 


Cribration from the Minute Veſſels of the Porta, thro' the Pores of the Glandules 


Peins, Arteries, 
and Nerves of 
the Veſica. 


The Porus Bi- 


larius, 


of the Liver, as the Urine in the Kidneys, and that this Circulation is Performed 


thro the Abdomen by the Yene Meſaraice into the Trunk of the Porta, thence to the 
Liver, thence thro' the Bilious Veſſels into the Duodenum, to Return again by the 
Meſaraick Veins. 

THE Veſica Fellea hath Two Veins, the C „ice Gemelle, which Spring from the 
Porta, it hath Twigs of Arteries from the Rich Branch of the Celiaca, and a Small 
Thread-like Sprig "of a Nerve from the Meſenterical Branch of the Intercoſtal : 
Many Times Stones are Found in this Bladder, which are Lighter and more Spongy 
than thoſe of the 1 p. and will Swim above Water, which thoſe will 
not do. 

THE Porus Bilarius, or Meatus Hepaticus, which carries - "the Thicker Sort of Clioles 
paſſes Directly from the Liver to the Dactus Communis ; within the Liver it's Trunk 
and Branches are Inveſted with a Double Coat, it's Proper one, which it Retains 
without the Liver alſo, and it's Common, Derived from the Membrane of the Liver, 
which wraps up the Porus and Porta together, and is called the Capſula Communis ; 
It's Roots within the Liver are Equally Divided with thoſe of the Porta every where, 
excepting where the Roots of the Veſica are Spread, they are more Large and Nu- 


merous than thoſe of the Yeſica, Drawing Choler from all the Parts of the Liver, 


ſaving whither the Roots of the Bladder Reach, tho' more Thick and Viſcous, and 


The Ductus 
- Communis 


Choledochus. 


leſs Acrimoniouss The Porus is Found in all Creatures, but the Yeſca is Wanting in 
ſeveral, as Harts, Fallow-Decr, the Sca-Calf, and thoſe which have a whole Hoof, 
3 30 Horle. 

THE Porus and Meatns Ciſticus Joining Form the Ducius Communis Choledochus, which, 
Piercing the outer Coat of the Inteſtine, paſſes betwixt that and the Middlemoft, 


about the Twelfth Part of an Inch, and then Piercing that marches down farther 
berwixt 
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the Spleen, and the Pancreas. 
betwixt it and the Innermoſt Coat about half an Inch, and at laſt opens with a 
Round Mouth into the Inteſtine ; which oblique Inſertion ſerves Inſtead of a Valve 
to hinder any Thing Regurgitating out of the Gut into the Duct: There are no 
Anaſtomoſes or Inoſculations of the Roots of the Bilary Veſſels with thoſe of the 
Porta, they Terminate in the Parerchyma of the Liver, and Imbibe the Choler there 
Separated from the Blood. 5 | 


3 > ; 
* - ry _ © 4 
* % 
£ 
NAD, 


5 


Tarr Ductus Cummunis is ſometimes Inſerted at the Bottom of the Stomach, and 
then the Party Vomits Choler, and ſometimes at the lower End of the Jeſunum, 
from whence follow Bilious Dejections; The Bile is generally Yellow, but in a Mor- 
bid State Degenerates into Pale-Colourd, Eruginous, Porraceous, Vitelline, Reddiſh 
and Blackiſh, which is the Cauſe of very Violent and Acute Dilcaſes, as the Cholera 
Morbus, Dyſentery, Cholick, &c. pe rays n ow „ 
HavING gone thus far in Recounting from Anatomiſts their Notions and Opi- 
nions of the Liver, the Porus Bilarius, and the Gall-Bladder ; I ſhall Excuſe my ſelf _ ' 
the Trouble of Entering at preſent into the Deſcription and Uſe of the Spleen, and 
the Pancreas, which may be ſeen in the Authors, and the Places of thoſe Authors, 
whom I have Quoted, and if we can give ſome Solution of theſe Parts, from our 
Principles of the Expanſive and Contractive Forces, the ſame may be Extended to an 
Explanation of the Others. TH = e „ 
F. 2. To Account for theſe, or any other Parts of the Hyman Syſtem, it will be How tbe Pla- 
Neceſſary for us to look back to the Ovarium and the Womb, and the Formation 5 85 28 5 
of the Fatus there; Tis therefore known, that after the Impregnation of the Ovum is Produced. 
by the Semen, the Firſt of which we make to be of an Expanſive Force, and the 
Laſt of a Contractive, the Ouvum is Inveſted with a White and Albugineous Liquor, and 
Two Membranes which Incloſe it, the Inner, which is the Am, and the Outer, 
which is the Chorion; the Liquor we ſuppoſe to be of a Contractive Nature, and is 
Aſſembled by the Semen, to Balance the Expanſive of the Orum, and the Films or 
Membranes, which Surround them, are Condenſed into thoſe Coats or Tunicks by 
the Air, which is Included, and is of a Contractive Nature, having a like Effect upon 
the Allugineous Fluid, as a Colder or a more Contractive has upon Water, when it 
hardens it into Ice, or as Common Air has upon a Lixivium, when it Induces a 
Film or Cruſt upon it, or as the ſame Air has upon a Tough Phlegm, which it pre- 
ſently Stiffens into a Skin. The Expanſive Force alſo in the Animal Syſtem Con- 
tributes to the ſame Effect, which makes the Contractive Force, if it cannot Diſſipate 
and Surmount it, to Coaleſce and Unite Cloſer together; That the Albugineous Liquor 
is likewiſe Contractive, ſeems Evident from the White of an Egg, which Coagulates 
upon the Application of the Expanſive of Fire or Hot Water to it, an Effect, which 
does not ſo ſoon obtain in the Yelk. 
IN the mean Time, by the Glowing Warmth of the Womb, and of the Blood- 
Veſſels diſperſed in it, a ferment of this Albugineous Liquor is Cauſed, that is, by 
the Expanſive of the one Acting upon the Contractive of the other, from whence a 
Glandulous Subſtance Ariſes, or a Congeries of Veſicles or Bladders, as in all other 
Fermentations, and which by Degrees grow into a Parenchyma, which is called the 
Placenta or Womb Liver; and as the Expanſive Force Prevails in this Fermentation, 
it is Attracted by, and Joins it ſelf to, the Womb and the Blood Veſſels of it; as 
3 Forces of the ſame Find, whether Expanſive or Contractive, Unite with each 
nee | e e e e 17 i 
. 3. WEN the Placenta is thus Connected with the Womb, the Blood Con- How the Liver Mi 
taincd in the Umbilical Veſlels Iſſues with an Expanſive Force, which is not to be % n , i 
Reſiſted, and is carried thro the Chorion and Amnion, and the Albugincous Liquor js, 8 
Included in them, to the Expanſive Force of the Fatus, which is afterwards the Liver, lar Veſicles or 
and is Removed at ſome Diſtance from the Contractive of the Brain; In this Paſſage ee Frei 
the Expanſive Force of the Maternal Blood is Excited by an Oppoſition of the Con- and Ductus 
tractive Force of the Albwgineous Liquor, and becomes more Fiery and Expanſive Communis- 
from ſuch an Oppoſition, as Fire by an Affuſion of Water, or the Ventilation of 
Air; and with this Temper it Enters the Fatus, and the Blood is Turned into an 
Hot Bile or Choler, and from thence Acquires it's Acrimony, and Yellow Colour, 
which are both Indications of it's Expanſiye and Fiery Nature ; Such a new Expan? 


OY 
five Force therefore Incurring into the Animal Syſtem, in order to Preſerve the Æqui- 10 
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360 Concerning the Lider, the G all Bladder, Book III. 
lubrium of it, the Contractive Force is Increaſed by the Albugineons Fluid from 'the 
 Amnion, Which is conveyed into the Syſtem, and by the Aſſemblage of the Watry 
or Contractive Humours already in it, which the Brain had Collected for it's Support 
and Maintenance againſt the Expanſive of the Ovam and the Heart, theſe Contrary 
Forces Meeting, where the Umbilical Vein Enters the Fatus, cauſe a Ferment there, 
and a Stoppage of both Liquors in the Conteſt, till the Liver is Formed, which 
from this Mutual Oppoſition Riſes into the Grape-like or Hexangular Glands or Ve- 
ſicles before-mentioned, as Bubbles in a Fermentation, which, by "the Air Included ih 
the Syſtem, and by the Methods of the Expanſive and Contractive Forces before 
Deſcribed are hardened into Veſſels, which Surround and Contain by their Con- 
tractiye Force the Expanſive of the Bile, which ſtill pouring in by the Umbilical 
Vein Proceeds towards the Heart, the Seat of the Expanſive; and being ſtill Reſiſted 
and Oppoſed by the Contractive Force, it is Inveſted with Coats, by which the Porus 
Bilarius, and it's Branches in the Liver, and the Ductus Choledochus Communis are Formed ; 
which yield a Paſſage to the Expanſive Force of the Bile forwards, but Compreſs 
and Reſtrain it into Small Currents and Channels by their Force of Contraction ; 
and which Coats are made from the Contractive, Allbugincous, or Watry Humour, 
Condenſed by the Contractive Force of the Air Included in the Syſtem, and by that 
of the Nerves, which are Diffuſed in them, as alſo 8 the Contractive Cloſeing up- 
on the Inſults and Action of the Expanſive. 
there ae F. 4. HENCE likewiſe it is, that the Liver, the Gall: Bladder, tlie. Spleen, and the 
ee Pancreas, meet with Lympheducts in Great Plenty, being no where found in the 
5 may. Guts or Inteſtines; The Reaſon of which is, becauſe the Bile or Choler, as we before 
Bladder Spleen, Obſerved, is of a Fiery and Expanſive Nature, and the Pancreatick Juice is Eſteemed 
ments by Anatomiſts to Aſſiſt to the ſame End and Purpoſe with the Bile in the Duodenum 
ne aac" Fejunum ; It was therefore neceſſary to Preſerve the Aquilibrium of the Human 
reſtine, the an. that a Lympha, or Water, ſhould be Collected to thoſe Parts, which is of a 
eee EY Contractive and a Cooler Temper, in order to Rebate the Violence and Fury of the 
fem. Expanſive in them; which Equal Balance in the Syſtem is as naturally Maintained, 
without ſuppoſing he Forces to Act by Choice or Inſtinct, as one Column of Water, 
which is Higher than another, Deſcends to a Lower, in the Caſe of Hy droſtaticks; 
becauſe the Expanſive and Contractive Forces muſt be Equally Poiſed in the Animal 
Oeconomp, or there will be a Diſſolution of it, and conſequently, if the Expanlive 
Prevails, as in the Bile, the Contractive, as in the Zympha, muſt of Neceſſity flow 
to it, to ſupport the Aquilibrium; upon the ſame Account: we find a L. ,ympha in the 
Pericardium, which Encompaſles the Heart, and Lymphaticks Attending the Arteria 
and ena Pulmonaris in the Lungs, but none in the Reins or nes FI nor in 
the Nervous Syſtem. 
Why the Liver F. 5. As the Choler or Bile paſſes from the Liver into thy Jejunum or We 
ee and mixes with the Chyle, and is carry'd thro' the Lacteals of 5 Me ſentery to the 
5 Receptacle of it, ſo the Lympha likewiſe is conveyed by it's Ducts from the ſame 
and why the Bowel, thro' the ſame Meſentery, and to the ſame Receptacle, to Quality and Mo- 
pig == "at derate the Heat and Efferveſcence of the Bile, but ſtill to keep up a Ferment, by 
rows and often Which the Chyle is Prepared, to be Exalted into Blood upon it's Mixture with the 
Mortal; aud of Venal Maſs in the Subclavian, and it's Entrance afterwards into the Heart; which 
the Natare f ſhews how neceſſary the Liyer is to the Human Syſtem,” and Explains” the Reaſon, | 
| why Wounds in it are fo Dangerous and often Mortal; for tho' it do's not Sanguify, 
as the Ancients thought, yet it aſſiſts towards Sanrnificatipm, by Produceing the Bile, 
Wjhich is as Requiſite to the Forming of the Expanſive of the Blood, as the Chyle 
is; This Expanſive Force of the Bile alſo is that, which Precipitates, and Gives an 
Exertion of, the Chyle into the Lacteals with fo much Activity and Vigour, as to 
leave the Jejunum commonly Empty, and by which the Aliment, and the Chyle, 
Reccives a new: Impreſſion. of Volatility, and becomes ftill more Fluid and Refined; 
Which, on the other Hand, Mixing with the Fæces, Diſſolves, Stimulates, and Urges 
them to an Expulſion, and if in too Grcat a Quantity, cauſes the afore. mentioned 
| Bilious Dejections. 
Why ibe liver F. 6. IHE Liver being thus . in the Fetus, it is manifeſt it muſt be of an 
is of an Het | Hot Temperature. and Conſtitution, and therefore we find it of a Vellower Colour 


poran pores than any other Entrail, which Approaching neareſt to the Colour of Fire, which is 
the 
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a e of the utmoſt Ss) Force, Wee Mark: of ſach-2: Force RE Nl. and 
ſiding in it; When therefore the Fatus is ſeparated from the Womb, andithe Ma! F _ 
ternal Blood ccaſes to flow +thro': the | Umbilical: Vein; it is Comtadted into the Changed inte 
Umbilical, Ligament 3 3. Becauſe, as we have ſhewn, the Coats of the Vein, or ang Themen. 
oa ppg have a, Contractive Force, by which they Prefs: Inwards, and there be- 

g no Expanſive Force of the Blood in the Cavity of it to Reſiſt that Contraction; | 

it "by Conſequence cloſes; On the Contrary, the Liver being of an Expanſtve Force 

and Surrounding it by Compreſſing of it, Aſſiſts to it's Contraction, and it is not 

Evident, that the Sem ſorium and Lamm might not be Originally Conduits, or, in 

ſome way or other, upon the Firſt Forming of the Fa tus, Receptacles of Blood, and 

Cloſed and Contracted in the ſame Manner 5 ſinde the Tubulus or Cunalis Fenoſus, 

which Paſſes from the Sinus into the Caan and ib of the ſame Subſtance and 

Texture with a W e the n 1s. like wile Contracted and Cloſed into a Lige 

ment. | £5 eee 21 ielg 1016 0339 344.1 T ths 7 10 

F. 7. api this . to be Manifeſt, that, as this Bowel was Firſt made by The Reaſon 
the Influx of the Venal Blood from the Womb, To upon the Stoppage of that Influx, eb Io 
and the Separation of tlie Fætus from it, it was Neceſſary it ſhould be ſupplied with Inteſtines.zo the. 
ſomething Analogous to that Influx, for the Preſervation of the Animal Equilibrium Ever after the 
which is Ry Reaſon; that the Blood Flows from the Inteſtines in ſmall Canals] and wee 
"at length Meeting and Conſtituting the Trunk of. the Torta Enters the Liver, ſince he Womb, and 
the Bilary . Veſſels and Lymphaticks carry every Thing from it, and is a Solution, e 
Why the Porta does, in this Caſe, tho a Vein, Perform the Office of an Artery- in 4y the ſame 
Conveying. Blood: to the Liver, tho' Veins in all others Conduct it back from then. Method of 
Parts, in Which they are Implanted, to the Heatt : And that Bile will ſtill be Pro- 
duced is plain, ſeeing there is now an Aſſemblage of Lympha to this Part, and Meek 

phaticks Formed, which Contain it, there is likewiſe an Influx of Venal Blood,' and 
morcover there is the Liver, which has an Hot and Expanſive Force belonging to | 
it; and: conſequently, the ſame Effect will be Obtained, © as before. from. the *. ' es 
at Blood: Paſſing thro” the Lympha or Liquor of the chor and Aninion, + © TI: 
by the Help and Aſſiſtance of the Natural Expanſive Force and Heat of this Bowel 1 1 44 
Alf the Blood Flows from the Inteſtines upon this Occaſion, where there is the as, 
leaſt need of it; the Conteſt there lying chiefly 'betwixr the Expanſive | Force of the | 
: Alinient, and the Contractive of the Coats of thoſe Inteſtines. 5 | n 


5 8. THE Situation of the Liver, we have litherto Explained, ail hawks; thari Hy the Thich 
muſt be Gathered and Contracted about the Umbilical Vein; The ſame Doctrine N ee 
alſo give us an Account of its Figure, which on it's upper Side is Smooth, Round, bpper-ſide and 
and Convex, and on it's Lower is Hollow and falls into Edges, ſuitable to ſuch Cnc on the 
Concretions; | for. whilſt the Liyer is Forming from the Coagulation of the Expanſiyc any rey | 
and Contractive Forces, and is kept and ſuſtained in the; ſame Place; the Parts will uf is, i: warb. 
Deſcend from above Downwards, and leave the upper Surface Convex, and Smooth, fore Explained. 
and ſhape the Edges and Concavity below by their Natural Gravitation; For thus 
any Soft or Conſiſtent Subſtance, as Clay or Dough, if Round, and ſupported by 

the Finger, will fall into the ſame Figure; and that, if it were not for this Gravi-; 

tation, and its Support from the Suſpemſorium, the Liver would be Round, or Glo- 

bular, may be Concluded from an 3 Balance of Forces nearly, from whence ths: 
Coagulation Enſuess. 

_ . Tax Subſtance of the Liver, we have likewiſe enn to be Gagen 1 WE 

har, and to be Repleniſh' d with an Hot Bile or Choler, made by the Paſſage of the 

Venal Blood thro' the Contractive Liquor of the Chorion and Amnion, and afterwards. 

by the Venal Blood, and the Lympha, and the Liver it ſelf, which has now Con- 

tracted a Bilious, Hot, or Expanſive Force; And as to the Glands being Hexangular, tone wit 0k 
that Proceeds from the Nature and Degree of the Contractive Force, wich: has been OS; 
upon another occaſion Explained. 


$4335 74 


FL 4 3 Wo , 
F. 9. As. to what is ſaid by. Malpig hids, that Reaſon 1 it necdlary, that Malpighius's, 


there ſhould. be a Commerce betwixt the Glands and Veſſels, tho Senſe cannot diſcern ge Ken 


it, that does not appear ſo very certain; becauſe the Glands may be only ſmall Sand, and 
Bubbles or Veſieles, Raiſed by the Fermentation, which Conſtitutes the Liver, and , le. of, 


the Liver not 


the Bile may Run bet wixt them, or if it is Contained in them, it may by it's Ex- terrain, nor 
„„ | „„ panſtive | 


8 * 
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rhar there art panſiye Force break thro* the Sides: of them, (which may again cloſe by their Con- 
e tractive Force,) and enter into the Veſlels, which convey it to the Jejunum, and ſo 
do the Lacteals, and from thence to the Heart; It is not therefore Requiſite, that the 
1 +» Shoots of the Porta and Porus Bilarius ſhould be joined by Anaſtamoſes, nor that 
the Glands ſhould be the Medium betwixt the Importing and Exporting Veſſels, 

ſince nothing of this is Diſcovered by Obſervation, but it is Rational to Think, that 

the Bile is Spread thro the Liver, and betwixt the Veſicles and Glands, as well as 
Contained in them, and that by it's Expanſive Force it from thence Enters into the 


Branches of the Porus Bilarius, and fo is carry'd to the Lacteals and the Heart, to 


whoſe Fxtanbve Force it Ppeſſee nnn Woe. 1 
Ix Relation to the little Branches of the Porta, Cava, and Porus Bilarins, Running 
in an Equal Number in the Liver, it Agrees with what we have Mentioned; the 
caua being the Vein, and the Porta the Artery, and the Porus Bilarius the Conduit 
of the Bile, it has been alſo Explained, how the Porta comes to Petform the Othce 
Nor Evident © F. 10. BUT that the Liver is a Conglomerate Gland, is not. Evident or Proved 


chat theLiver any farther than ſuch, as we have Repreſented it to be; Namely, that it Conſiſts 


0 8 of Glands or Veſicles, and of Innumerable ſmall Veſſels of the Forta, the Cava, and 
the Bilarius Diſperſed in it; and it is not Improbable but there may be Lymphaticks, 
tho ſo Small as not to be Diſcovered by Obſervation, ſince a ſmall Affuſion of 
ympha will Excite the Blood into Choler, and therefore is neceſſary to the Pro- 
Aauceing it; and that this is ſo ſeems Manifeſt, ſince in Livers, which are Diſeaſed, there 
is not only a Lywpha Collected on the out ward Surface of it, but there are Bladders, 
filled with it, | ſcattered about in it's Subſtance, which Proceeds from a Watry or 
Dropſical Conſtitution, when the Iympha is Aſſembled in too Great a Quantity to 

the Liver, and the Contractive is Prevalent over the Expanſive. 5 i 


jus die l. J. II. Wi alſo conceive, that the Lympha is not chiefly carry d to the Liver by 
phe ſuhhi4 the Porta, and mixt with the Blood, and then ſeparated from it to be convey d off 


_ 


co the Liver, hy the Lymphaticks, but that it is Originally drawn thither from the Liquor of the 


and the L 


dhedutts Bom Chorion and Ammion, and afterwards ſupplied from the watry Steams of the Abdomen, 
ed | 


which Ouze thro and Moiſten the Subſtance of the Liver, and Increaſe the Heat and 
Ferment of it, and what Remains unuſeful to that Part is ſent in Veſlels to the 


Receptacle of the Chyle; and conſequently, when, as in an Aſcites, the Abdomen is 


full of Water, the Liver is Corrupted with too Great an Affluence of it, and not 

the Abdomen fill'd with a Diſtillation of the Zympha from the Liver, as is Taught by 
Anatomiſts ; It is plain there is a Lymph in the Abdomen from the Diſtemper we call 

the Aſcites, and it is very Rational to believe, that in an Healthfal State of the Body, 
there is ſome.convey'd into it, which by the Heat of the Liver is Raiſed and Exhaled 
towards it, as Vapours by the Sun, that is, the Expanſive Force of the one is Ris 
againſt and Oppoſed by the Contractive of the other, which coming to the Liver 
© heightens it's Heat and Ferment, but when the Expanſive Prevails, theſe Steams are 

35 ſent off in Rivulets of Zympha, as Vapours fall down in Showers by the Prevalence 
of the Sun; And from hence it is, that theſe Streams of Lympha Ariſe from thoſe 


Conſpicuous Conglobate Glands, that are in the Hollow or Under: ſide of the Liver, 


where the Trunks of the Porta and Porus Bilarius Enter into it; for the Expanſive 


Force of the Liver Prevailing, Repells the Aſcent of the Lympha, and Determines it 


to a lower Situation at the Bottom of it's Subſtance, where it is carry'd off in Ducts 
made by it's obcying the Expanſive Force of the Bile and Liver, and the Contractive 
Force of the Lympha, and Included Air, and Nervous Syſtem. 


C..12. Taz Parenc lima has but a dull Senſe, there being few Nerves but what are 


* 72 Spread upon the Surface and Veſſels; which is Agreeable to the Account we have 


Liver has bur Given of it's Production from a Coagulum of Bile and Lywpha..after a mutual Con- 


| e teſt betwixt the Expanſive of the Venal Blood and the Contractive of the Lympha, 
Porta is I Which are Liquors, that have no Senſe belonging to them; The Nerves by their 


 vefted with # Contractive Force aſſiſt to the Formation of the Membrane of the Liver, and th 
eee, Coats of it's Veſſels, as well as to the Imparting a Senſe to them. 
Ink Porta, when it Enters the Liver, is Inveſted with a Second Coat from the 
Membrane, with which the Liver is Encloſed, by an Adherence of the Contractive 
. | Force 


Chap. V. the Spleen, and the Pancreas. 

Force of the Membrane to the Firſt Coat of the Porta, as Forces of the ſame Na- 
ture always Unite with and Propagate each other; and for the ſame Reaſon, the 
Portal or Arterial Blood, and the Bile, which are of an Expanſive Nature, join in 
Separate Channels under one Common Capſula or Involucrum in Oppoſition to the 
Lympha, and the Venal Blood of the Cava, which are of a more Contractive 
Temper. | 


F. 13. WHAT Dr. Gliſſen Obſerves of the Obſcure Pulſation of the Porta is caſily 66 5 FO 
As AN ODUCUYse 
Pulſation. 


Accounted for from the Principles we have Alledged for the Solution of the Peri- 
ſtaltick or Vermicular Motion of the Inteſtines; ſince the Porta is Endued with a 
Double Coat, a Membranous and a Carnous, the Former of which has a Contractive 
Force, and the Latter an Expanſive, by which they Mutually and Reciprocally are 
Contracted and Expanded, which is the very Caſe of Pulſation; tis yet an Obſcurer 
one, than in the Arteries, becauſe the Blood, which is Aſliſting to the Expanſive 
Force of the Carnous Coat, being Venal, has a leſs Degree of Expanſion than the 
Arterial, as will be afterwards ſhewn, and the Membranous Coat having but a ſmall 
Number of Nerves, has alſo a leſs Degree of Contraction, by which the Pullation 
becomes Leſs Vehement, and Strong; On the Contrary, that this Obſcure Pulla- 
tion is owing to the Inſertion of the Hepatick Artery into the Capſula, which Dr. 
Gliſſon Thinks, cannot be Imagined, unleſs we can ſuppoſe, that little Twigs of Ar- 
teries are capable of Shakeing a whole Trunk, and Producing a Greater Motion 
in Larger Veſſels, than what is Experienced in Themſelves, which are Smaller. 


F. 14. THtRE are no Anaſtomoſes of the Capillaries of the Porta into thoſe of niy there are 
no Anaſtomoſes 
of the Capil- 
e ; > N „ „ laries of the 
into Bile, which could not be, if there was a Continuation of the Capillaries of Porta incoheſe 


the Cava according to Dr. Gliſſon, nor ſhould there be according to the Principles 
above; ſince the Blood is Diſcharged from the Porta into the Liver to be Turned 
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the Porta to thoſe of the Cava, and the Blood was carry'd on in one Channel; e Cava. 


On the Contrary, when there is a ſufficient Quantity of the Influent Blood from 
the Porta, made into Bile, that is, when the Zympha and the Bilious Quality of the 
Liver, which it has Contracted by the Methods before Deſcribed, have Converted 
as much Blood into Bile, as their Forces are capable of Doing, the Blood, ſtill Flow- 
ing in by the Porta, is Returned by the Cava and it's Branches, whoſe Mouths lic 
open in the Liver ready to Receive it, as thoſe Mouths and the Cavity of the 
Branches were made and formed by the Expanſive Force of the Superfluous Blood, 


Preſſing towards the Heart, and the Coats by the Contractive of their Neryes, and 


of the Included Air; and perhaps the Lympha, being of a Contractive Force likewiſe, 
may be Aſſiſting to the ſame Effect. | 


F. 15. THE Root of the Vena Cava, as to it's Aſcending Trunk, it is very Pro- The Aſcending 
bable, was originally in the Fatus from the Umbilical Vein, which is Continued to ho 5 Rag 
ena Cava, 
"2p | | and it's Root 
the Vena Cava, which Import the Superfluous Blood from the Porta into it, may be Arcounted for, 
| and why it ts 
Wider than the | 


it, aud after the Birth is Contracted into a Ligament, from thence the Capillaries of 


Accounted the Root of it; The Umbilical Blood went in a Current directly to the 


5 


Cava, and by the Contractive Force of the Nerves had by Degrees a Coat, which pe/cending. 


Surrounded and Formed that Vein, but afterwards, when the Porta ſupplied the Blood 
to the Liver from the Inteſtines, and was ſpread in ſeveral Currents thro' the 
Parenchyma of it, the Superfluous Blood by it's Expanſive Force Tended back to the 
Heart in Various Channels, and conſequently Entered the Aſcending Trunk of the 
Cava in Different ones, to which Courſes of the Blood the Contractive Force of 
the Nerves and the Included Air, and poſlibly of the Zympha, gave their Tunicks, and 
Shaped them into Veins and Conduits for it's Conyeyance; The Aſcending Trunk 
of the Cava is alſo Wider than the Deſcending, becauſe the Firſt was originally 


Formed by the Umbilical Vein, and by one Current and Influx of Blood made thro” 


the one into the other, whereas the Deſcending Ariſes from ſeveral and various 
Rivulets Emptying themſelves into it, according to the Diſtinctions of Branches be- 
tore ſet Down and Deſcribed; which there is no Occaſion here any farther to Con- 
ſider, till we come to the Arteries, from whoſe Superfluous Blood theſe Branches of 
the Deſcending Cava are Conſtituted and Formed; in like Manner, as the Branches 
of the Aſcending are from the Superfluous Blood of the Porta, and in all Probability 
without any Imaginary Anaſtomoſes, which we ſhall then more fully Examine into. 
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364 dne thi Hor, the Gall-Bladder, Book III. 


Our Account 6. 16. As to Driemerbroeck's Account of the Bile, it very much Confirms what we 
5 Koa have Propoſed concerning it, that it is made from the Blood of the Porta; He owns 
Quality Con. an Acrimonious, Saltiſh, and Subacid Juice Derived from the Spleen, and Formed by 
eee the Arterial Blood and Animal Spirits, which is Anſwered by our Contractive Force 
of the Air, and Lympha, Fermenting with the Expanſive of the Blood; He. Confeſles 

a Specifick Vertue and Coction of the Liver, we a Natural Heat and Expanſive 

Force of it, as before Explained: As to the Sulphureous and Salt Particles lying hid 

in the Venal Blood, we Acknowledge no ſuch Latent Qualities, but Think they are 
Produced, and that the Blood becomes Acrimonious and Fermenting, That is, thar 

the Expanſive Force of it is Exalted, and Render'd more Fiery by the Methods above 
Specified: We likewiſe Imagine, that the Zympha is not only Separated from the 

Porta, but that it is Colle&ed from the Cavity of the Abdomen, by which the Heat 

of the Liver is Increas d above the Natural Temper or Expanſive of the Blood; that 

the Conglobate Glands do not Separate the Lymwpha from the Blood by way of Cola- 

ture, but that the Zympha, Paſſing that way and being Excluded and Repelled from 

the Liver by the Expanſtve Force of it, does by it's Contractive Force harden it into 

a Schirrous Fleſh or a Conglobate Gland, which Fleſh would otherwiſe have had a 

more Expanſive Force, that is, a Sanguineous one: How the Chyle is Urged towards 

the Receptacle of it by the Expanſive Force of the Bile, and fo to the Heart, we 

have Explained before, which Dziemerbroeck does not, who only ſpeaks of an Acri- 

monious and Fermentaceous Quality, in General, in the Bile, but docs not Inform us, 

how that ſhould Protrude and Thruſt the Chyle towards the Receptacle of it: As to the 

Expanſive Force of the Bile, we Agree with him, that it is Diminiſh'd, the farther it 

goes from the Liver, and therefore has a leſs Effect in the Thick Guts, than it has 

in the Small ones, and by conſequence, that there are fewer Lacteals in the Latter 

than in the Former, and that it aſſiſts by it's Expanſive Force to the Excretion of 

the Faces, we allo acknowledge with him that the Bile is not an Excrement; On 

the Contrary, we fay it Sanguifies, tho' not in the Liver, yet in Exalting the Expan- 

ſive Force of the Chyle upon it's Mixture with it, by which, and it's Entrance into 

the Subclavian, it is Transformed into Venal Blood, and by the Contractive Force of 

the Air in the Lungs, and the Pulſation of the Heart, into Arterial, as will be 


afterwards more fully Deſcribed. 


F. 17. A8 to the 7e/ica Fellea, or Gall-Bladder, it ſeems to be Evidently ſupplied 

the ar by it's Fibrous Roots from the Liver, not only from the Abſurdity of the contrary 

wh %% Opinion, but from this, that the Roots of the Porus Bilarius draw Choler from all 

Parts of the Liver, Excepting, whither the Roots of the Bladder Reach, which is a 

pon Argument, that the Choler there is Convey'd by thoſe Roots to the Veſica; 

clides there is a Reaſon for this Veſica, namely, the Conglobate Gland, and the 

Lympha Paſling that way in a Greater Quantity, which being of a Contractive Force, 

is Equally Balanc'd by the Expanſive Force of the Bile Paſſing towards it in thoſe 

Small Roots, and which Collecting to an Head is Inveſted by the Contractive Force 

of the Air, and Zympha, and the Nerves, with it's Mucous and Tendinous Coat, and 

afterwards with it's Fibrous, to which the Liver adds it's Membranous; This alſo 

gives an Account why the moſt Active Part, and therefore the moſt Subtile and 

Acrimonious, of the Bile is Engaged in this Encounter, and Lodges in the Yefica, 

whilſt the more Viſcid, and Grofler, is carry'd from the Liver by the Torus Bilarius 
to mix with the Chyle. 8 


. 6. 18. I Think there is littte more Aer to be ſaid in Reſpect of the Liver, 
Borellus's Cir- the Bile, and it's Veſſels, as to Philoſophy, unleſs we conſider Alphonſus Borellus's 
eutation ih Circulation of it, Which we ſhall now Inquire into: His Notion is, that the Glands 


HBile. 


Borelus De are certain Faſticuli of Veſſels of ſeveral Kinds, of Arteries, Veins, Excretory Ducts, 
Motu anima. and Nerves; that there are no Anaſtomoſes of Arteries into Veins, becauſe there could 


lium, Prop. 
bis ia nothing then Separated 'from the Blood, which would Run in one continued 
$46, 147-14 Canal, nor yet of Arteries into the Excrctory Ducts, becauſe then the Superfluous 


Hs Mia "coat not be Received into the Veins; and that therefore it is neceſſary there 
"a4 ;. hould be ſome Repoſitory of the Blood and Juices Different from the Veſſels, which 
Import or Export them; that the Imported Juices are mixt in theſe Repoſitories, and 


alter Wards the Veins and Excretory DuQts Receive and Convey off thoſe, which 5 
Suite 


3 


KR 
2 8 


Chap. V. i Hen, and the Pancteds. 


Suited and Adapted to them; The Queſtion is, whether theſe Repoſitories of the 
Tuices are mere Receptacles of them, or whether they obtain a Fermentative Quality, 
by which they Change and Alter the Blood Imported to them: Againſt their having 
a Fermentative Quality it is Objected, that Fermentation requires ſome Time to per- 
form it in, and cannot poſſibly be Raiſed and Effected in the Momentany Paſſage 
of the Blood or Juices thro' them; that, by the Continual Flux of the Blood or Juices 
into the Glands, ſuch a Fermentative Quality would by Degrees be Impaired and 
Weaken'd, and at laſt be wholly Deſtroy'd, as a Vinegar Veſlel by a Continual Af- 
fuſion of Water looſes it's Acrimony ; On the Contrary it is thought, that a Sepa- 
ration is made of Heterogeneous Fluids in the Glands Mechanically, thro” the Small 
Foramina of the Faſciculi of Veſſels, by way of Incuncation or Colature, where the 
Orifices of the Veſlels are Excavated mr to rhe Figure of the Blood or Rr TURES, 
which they Receive. 

As to the Bile, that it is made by the Liver is Confeſſed by all the Mn Anato- 
miſts, but whether by Fermentation, or Colature and Incuncation, is Diſputed ; For 
the Firſt Opinion there are Two Reatons Aſſigned : Firſt, Becauſe the Bilious Particles 
arc very cloſely Embraced by the Blood of the Vena Porte, and are not united by ſimple 
Contact; For in Oximet, the Vinegar, which 1s mixt with the Honey, by the ſimple 
Contact of Parts is ſenſible to the Taſt, whereas the Bitter and Bilious Juice, which 
is mixt with the Blood in the Abdomen, is not, it's Aculei being Entangled in the 
Glutinous Parts of the ſaid Blood, as Diſtilled Vinegar is Dulcified by Lead, or 
Powder of Coral; Second, Becauſe the Blood is not carry'd into the Liver with an 
Impetuous Motion, as it is in the Reins from the Emulgents, but Proceeds by a 
Gentle Diſtillation from the Porta into it, and conſequently, fince a firm Connexion 
of Parts requires Time and Fermentation to ſeparate them, it is not Unlikely, but 
Nature may have taken that Method in Separating the Bile. 

Tar Laſt Opinion, that it is done by Incuncation or Colature is thus Defended ; 
fince, if it Was Effected by Fermentation, there ſhould be a Fermentaceous Juice in 


the Liver, as Bitter as the Bile it ſelf is, or ſuch a Juice ſhould be Convey'd to it 


from other Parts; On the Contrary, the Liver is of a Sweet Taſt, and there are no 


ſuch Yaſa Deferentia in Experience or Obſervation ; Beſides it ſeems very hard to 


Imagine, that a Fermentation ſhould be Raiſed in the {mall Veſſels of the Porta, and 


in the ſtreight Pores of the Hepatick Glands. 


Bur for the Mechanical Secretion of the Bile by Incuncation or Colature many 
Things may be ſaid; in the Firft Place there is a Yzs Motiva, namely, the Impulſe of 
the Blood from the Compreſſion of the Abdomen and the Air drawn in by our 
Breath; there is alſo a Continued Motion; there are the Small Canals of the Porta, 
and the Porcs of the Glands; and there are Two Orders and Kinds of Veſlels for 
the Reception of the Different Fluids, the Venous, and the Bilary. 


Ta1s being Premiſed, in order to Prove the Circulation of the Bile, he goes on 


to ſhew : FIRST, That only one Part of Blood, which is Leſs than the Twenty-Fifth 


Part of the whole Sanguincous Maſs, Paſſes thro' the Liver in one Circulation; 


Becauſe: there is no other Blood enters into the Vena Portæ, and goes out of it, in 


the Time that one Circulation of the Blood is performed thro' the Heart, beſides 


that which is ſent into it by the Meſenterick and Cæliack Arteries; but the Diameters 
of thoſe Arteries are but ith of the Diameter of the Trunk of the Aorta, as it comes 
out of the Heart, and ſince the Circular Orifices are in a Duplicate Proportion of 


tae Diameters, the Orifices of the Meſenterick Arteries will be th of the Trunk 


of the Aorta Proceeding from the Heart; and the Bulk or Quantity of the Fluids, 
Circulating with the fame Velocity, and in the ſame Time, have the ſame Proportion 
with the Orifices, thro' which they Pals, that is, the Blood Flows with an uniform 
Velocity thro' all the Arteries. 

SeconD, That the Bile, which is Collected by the Bilary "Veſſels, does not ſeem 


to be Separated from the Sanguineous Maſs, out of, or which is Exterior to, the 


Abdomen ; For if the whole Sanguincous Maſs, which does not uſually Exceed in 


Weight 108 was uniformly Tinged by the Bilious Juice, which does not commonly 


e 2 J. That Part of the Sanguineous Maſs, which Paſſes thro' the Liver in one 
Circulation, can only be Purged of it's Bile, and therefore, by what foregoes, there 
can be only 21 Part, or one Ounce of the Bile Separated from the Blood in the 

| Firſt 
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Concerning the Liver, the Call Blauder, B6ok III. 


Firſt Circulation, as there is only th Part of the whole Maſs of Blood Paſſes thro' 
the Liver in that Circulation; and ſince that Part of the Blood, which is Purged of 
it's Bile, mixes afterwards with the whole Maſs, which is ſtill Tinged with it, in the 
Subſequent Circulations, there will be ſucceſſiyely 45th Part of the Remaining 
Bile Purged or Separatcd from it. 

IF therefore a Calculation is made in the ſame Manner, as is done in "the Bucks: 
tion of the Urine, it will Appear, that after Six Hours, in the tooth Circulation of 
the whole Blood, ++;7h Part of the whole Bile will be Separated by the Liver, that 
is, Leſs than th 2 75 of an Ounce; and after Twelve Hours, in the 200zh Circu- 
lation, there is not Separated by the Liver more than 100074 Part of the whole 
Bile, or the 80 Part of an Ounce; and ſince the Bile is not Repaired, unleſs by 
taking in new Aliments, and what is Separated in the Liver is continually carry'd 
off by the Porus Bilarius and the Ductus Cyſticus, it would follow, that, after a Day's 

Faſting, thoſe Bilary Veſſels would be entirely Empty, but this is Falſe in Experience; 
For after ſeveral Days Faſting, nay ſome Months, the Porus Bilarius and Gall-Bladder 
in Serpents are Found as Full and Turgid, as Before; And therefore the Bile is not 
Separated from the Sanguineous Maſs, Which is Circulated aug the Arteries and the 
Vena Cava, that is out of the Abdomen. 

TIR, That the Bile, which is Separated by the Liver, upon Faſting, in the Space 
of one Day, is Sixteen Times More than that, which is in the Sanguineous Mat: : 
For the Bilary Veſſels are not like the Arteries or Meſaraick Veins, which End in 
Capillaries, but rather like the Branches of the Vena Cava, which, as Rivers, Form 
larger Canals from a Collection of ſeveral little Rivulets Falling into them; Thus 

the Bilary Veſſels, which carry the Bile from the Liver, have their Rite from Co- 
pillaries, and End in Large Orifices in the Duodenum, and are always full of Bilious 
uice; They are alſo like the vena Cava in their Courſe, and in the Velocity wit!: 
which the Fluids are Moved thro' both, the Impelling Cauſe of them being the fans, 
namely, the Common Compreſſion of the Abdomen, and the Conſtriction of the 
ſame Circular Fibres; And ſince the Quantities, or the Bulks of the Fluids, Which 
Paſs thro' Unequal Canals with the ſame Velocity, and in the {ame Time, obtain 
the ſame Proportion to each other, which the Oritices of the Veſſels have, tlic Bile, 
which is carry'd thro' the Bilary Veſſels to the Blood, which is carry'd thro' the Cara 
will have that Proportion; But the Diameter of the Porus Bilarius is not Greater 
than 35 Part of the Diameter of the Greateſt Trunk of the Vena Cava, and the 
Diameter of the Ductus Cyſticus is of the ſame Meaſure, and therefore the Diameter 
of the One, will be to the Sum of the Diameters of the other Two, as zo to 2, 
and the Circular Orifices, as the Squares of thoſe Numbers, or as 900 to 4, that 
is, the Circular Orifices of the Bilary Veſſels will be +£:tþ Part of the Circular 
Orifice of the Vena Cava, and the Fluids, which Paſs thro' the ſame Orifices in the 
ſame Time, will be in a like Reaſon; And becauſe, in every Circulation of the 
Blood, 20 Pounds of it are Tranſmitted thro' the Tena Cava, or 240 Ounces, there- 
fore in the ſame Time, that one Circulation of the whole Sanguincous Mals is Per- 
formed, there will Flow out of the Bilary Ducts +352 Part of it, that is, ſomething 
More than one Ounce of Bile ; Moreover, ſince in one Hour there are 16 Site 
lations of the Blood, in 24 Hours there will be Tranſmitted thro' the Vena Cava 
7680 Pounds of it, and at the ſame Time 2 71 Part, or 34 Pounds of Bilious Juice 
thro' the Bilary Veſlels, whereas the whole Bitc, which is Contained in the Sangui- 
ncous- Maſs, does not Excecd 2 Pounds, and therefore the whole Bile, which is 7 5 
parated by the Liver upon Faſting, is 17 Times More than that, which is Con- 
tained in the Sanguincous Maſs, as 34 is 17 Times Greater than 2. 
_ FourrTH, That To Great a Quantity of Bile, as 34 Pounds, cannot be Generated in 
an Human Body upon Faſting by Fermentation; For he Thinks it cannot be 
Imagincd, that the Bile ſhould be made by a Bilious Quality in the Liver, Change- 
ing and Transforming the Blood into it, as Wine Turns to Vinegar, if put into a 
Vellel, Infeted and Tinged with that Liquor; Since it would be very Fooliſh and 
Abſurd in Nature to Corrupt that Blood into a Noxious Excrement, fit to be Se- 
parated and Expelled from the Animal Syſtem, which yet it had before taken ſo 
much Pains to Elaborate and Increaſe, and therefore ſuch a Procedure is Unworthy 


of it, which Acts all Things Wiſely and with Deſign, 
| | FROM 


pj She, Aud fe Pancreas ̃ 


Font all Which it is laſtiy Concluded, That the lame Maſs at Bits Je ice, , which 
is Diſcharged from the Liyer is brought back, by a Circulation of it, to the Place 
from whenct it began it's Motion, and it is Affirmed, that by the ſame Arguments, 
by which the Citcilifion of the Blood was. Demonſtrated and Proyed by our Cele 
brated Harvey, the Circulation of the Bile may be Evinced; For, as That is Inferred 
from the Heart's continually Pouring Blood into the Arteries, and from the whole 


Sanguineous Maſs, which in Men does not Exceed 20 Pounds, being Tranſmitted 


thro the Heart in 3 or 4 Minutes of an Hour; ſo This 18 Aſlerted and Argued, 

from the whole Bilious Maſs not being Increaſed, where there is no new Acceſs of 
Aliment, from it's not Exceeding 2 Pounds, from it's conſtantly Flowing out of the 
Bile-Veſſels, and into the Duodenum, as alſo from ſomething Leſs than an Ounce of 
Bile Paſſing thro” the ſaid Ducts in the Time of one Circulation of the Blood ; Since 
conſequently in the Time, in which 40 Circulations of the Blood are Performed; | 


that is, in 2 Hours and an halt, the whole Maſs of Bile, which does not Excecd 2 


Pounds, is carry'd from the Liver into the Duodenum, that the ſame Effect may be 
continued from the Liver, it is neceſſary there ſhould be a Circulation of the Bilious 
. 

Arrzx this we have Three Propoſitions; Lirfl, That it does. not ſecm Poſlible, Th 
the Circulation of the Bile ſhould be Performed thro' tlie Heart, by a Mixture of. it 
with the Arterial Blood, but thro' the Abdomen only ; Second, That there are Ducts, 
which may be Aſſigned, by which the Circulation of the Bile may be Performed 
| thro' the Abdomen, that is, by the Meſaraick Veins ; Third, That there is a Neceſſity 
and Uſe of the foregoing Circulation of the Bile, in Reſpect of which Propoſitions, 
I refer my Self to the moſt Incomparable Author. 


F. rg. As to the Circulation of the Bile, it is not only Wage Probable. and. al The Circalatien 


of the Bile 
Agreeable to 
and Confirmed 
guineous Maſs, and Peculiar to them; Thus in the Funiculus or Inteſtinulum, beſides ty our Doctrine. 


moſt Certain from the Arguments above, but alſo from an Original Circulation, of 
Fluids in thoſe Parts in the very Fats, Diſtinet from the Circulation of the San: 


the Urachus, are Comprehended Two Arteries and the Umbilical Vein, by the Lat- 
ter of which a Nutritious Juice, and ſome Blood, is convey'd from the Placenta Uterina 
to the Yera Porte, and fo to the Liver, and by the Former, the Groſſer Part of the 


Nutritious Juice and Blood is carry'd back, and ſome of it Depoſited in the Amnion. 


to be Suckt in by the Mouth of the Fætus for it's Nouriſhment that way, and the 
reſt is Returned to the Placenta; So that in the Firſt Formation of the Human Syſtem, 
here is a Circulation of Fluids from and towards the Liver, and therefore upon the 
Birth, when the Navel String is Cut, and that Circulation is Stopt, it is Reaſonable 
to Think, that Nature finds out a New way to continue the ſame Motions, or 
what are nearly Analogous to them, by conveying Blood to the Vena Porte from 
the Meſaraick Veins, and Returning it from thence, and the Liver, by the Bilary 
Veſſels. 

Tus quick Circulation of the Blood and Nutritious Juices thro' the Liver 3 in the 
Fetus, will likewiſe Contribute to the Heat and Expanſive Force of it; and con- 
ſequently Confirms and Eſtabliſhes our Doctrine concerning it, and if the Bile after- 
wards is frequently Tranſmitted thro' the ſame Bowel, it Exalts that Expanſive Force 
and makes it capable of Converting Blood, which has a Leſs Degree of the Expan- 
ſive, into it's own Nature and Action. 


§. 20. Tavs far therefore we Agree with this Celcbrated Writer, but when he Th: the Bile, 


15 not Separat- 
ed from the 


ſeems to be far from Truth, and his Arguments are as Weak, by which he Defends Bled &y Ce- 


his Opinion: He ſays, that Fermentation Requires ſome Time to Perform it in, and / 


cannot be Raiſed and Effected in the Momentany Paſſage of the Blood thro' the Exp 


Liver. | 3 of the 
| Ver. 


ſuppoſes, that the Bile is Separated from the Blood by a Colature in the Liver, he 


To which we ſhall Firſt Anſwer from himſelf, that the Blood is not carry'd into 
the Liver with an Impetuous Motion, as it is in the Reins from the Emulgents, but 
Proceeds by a Gentle Diſtillation from the Porta into it, and conſequently, ſince a 
firm Connexion of Parts Requires Time and Fermentation to ſeparate Them, it. is 
not certain, but Nature may have taken that Method in Sepatating the Bile ; 
Second, We Anſwer, that to Convert Blood into Bile, it is not neceſſary to Imagine 
cherte is any Fermentation, but Wat the Action or Expanſive Force of the Liver is 
ks immediate! bs 
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the Call Blair, 1 II. I 


immediatcly Jon pred u upon and. Communicated. to the Blood, as Fire, or, the Ex- 
Paniſtve Force SIPs "= | Ax or Gun-Powder, without any ſuch Fermentation : 
He farther” lays, that 97 a: dontinual Flux of the Blood Juices into, the, Liver, 
ſüch à Fermentative' Quality” would by Degrees be OP ef and Weakened, ; and at 
laſt be wholly. Peſtroy 'a, as aV inegar Veltel by a Continual Affuſſon of Water looſes 
it's Acrimony; but if we confider the Liver, 454 Gentle Animal Flame, and the Bloo od, 

like a kind of Fuel, Convertible” into its Nature, this Objection. will BE. of n 
Weight or Importance. . 

A5 to what is Alledged, that the Bile ! is. Bitter, and therefore the 2 555 1 to 
be ſo, if it Made and Fermented, and did not Percolate the Bile, whereas the Liver 
is Sweet; It may be Anſwered, that Sweet and Bitter are only Various Degrees of 
the Expanſive Force, Acting upon the Palate and the Tongue; and, conſequently, 
the Expanſtve Force of the Liver, Exerting it ſelf upon that of the Influent Blood, 
may produce a Bitter, tho the Liver is Sweet; as Fire can render Sweet Things Bit- 
ter, by Parching of them, and Impreſſing too Great a Degree of the Expanſive upon 
them, ſo as to Make them Offenſive to the Taſt by their too Violent Action. 

Ir is likewiſe thought hard to Imagine, that a Fermentation ſhould be Raiſed in 
thi ſmall Veſſels of the Porta, and in "the ſtreight Pores of the Hepatick Glands ; but 
this Difficulty will Vaniſh with thoſe, who do not ſuppoſe the Bile to be Produced 
by Fermentation, but by an immediate Impreſſion | of the Expanſive Force of the 
Liver upon the Blood Imported into it, by Which it Changes its ee Tem- 
perament into a Bilious one. ; 

Ox the other Hand, there is Little urged. on the Side of laue or r Incuneation: 

Excepting, that there is a 77s Aotiva from the Compreſſion of the Abdomen, and the 
Air drawn in by our Breath; that there is a continued Motion; that there are ſmall 
+. Canals of the Porta and Pores of the Glands, and Two Orders of Veſſels for the 

Reception of the Different Fluids, the Venous and the Bilary 3 all which will be as 
PE HI neceſlary for the Circulation of the Bile, and carrying off the Superfluous Blood, 

Wich is not Conyerted into it, as for the Separating of it by ane or In- 

cuneation. 
4 . of F. 21. As to the Pancrens, Which Forms a Tymphatick 1 hich we e 
eee to be of a Contractive Nature, ſince it Contains Abundance of Volatile Salts in it, 
we may juſtly Eſteem it deſigned for an Equal Balance to. the Liver in the Human 

Syſtem, in Preparing a Liquor of a Contractive Force, which ſhould be a Poiſe to 

the Expanſive of the Bile ; and which it therefore Meets in the Duodenum or Fejunum, 

and Attends it in ſeveral Ducts to the Thoracick, and to the Receptacle of the Chyle, 
/ and from a Mixture of which the Blood may poſlibly owe in a Great Meaſure it's 

Red Colour, or a Deep Yellow, it's Flame and Heat, and it's Saltneſs and Vo- 

latility. 

AND it is not Impoſſible, but the Formation of it may be from another Gentler 
and Milder Fermentation within the Body of the Included Air, the Nervous Juice, 
and the Blood, From whence it's Lobuli and Acini Glanauloſi Ariſe; but as the Ex- 
panſive Force Prevailed in the Liver by the Great Influx of Blood Heated, ſo in the 
Pancreas the Contractive by the Nervous Juice and the Aſſemblage of Lywpha ; by 
which means it became capable afterwards of Converting the Fluids Imported into 
Zympha, as the Liver obtained the Quality of Changcing them into Bile. 


The Nature of F. 22. We ſhall only dere add in Reſpect of the Spleen, Lien, or Milt, that it 


the Spleen, and ſeems to be a Bowel made by Nature for the Excrement, or Effeete and Languid 
. Ee. part of the Bile, when it's Expanſive Force is Worn off and Spent, tho Anatomiſts 
| _ have hitherto been at a Loſs to aſſign a Uſe for it, whoſe ſeveral Opinions it will 
be too Tedious here to Recount, being either Contradicted in Fact or not Supported 

by Reaſon, as may be ſeen at Large in Dr. Gi, What therefore we are apt to 

believe is the Truth, is, that the Meſaraickx Veins convey ſome Part of the Excre-. 
mentitious or Languid Bile to the Spleen, where, when there is too Great a Quan- 

tity of it, it Lodges and Grows ſtill more Acid and Vapid; that from thence it is 

carry d into the Ramus Splenicus, and fo to the Liver, where it is again Exalted into 

Bile; And to Enliven the Bilious Excrement and Prepare it for New Bile, that the 

ane, of the Nervous Juice, and of the Blood, in ſome Meaſure Contributes; 


This 


Chap. v. rhe Spleen, and the Pancteas: 

This Account of the Spleen Agrecs with Borelluss Circulation of this Fluid, and 
Avoids all the Abſurdities, which are Chargeable, cither upon the Hypotheſes of the 
Ancients, or thoſe of Dr. Gliſſon, Velthuſius, Dr. Mayow, Blancard, or Dr. Havers in 
his O/feologia Nowa. 

AnD from this Notion of the Spleen ſeveral Phænomenons may be Explained, 
which otherwiſe could not be; FirsT, That tho' there are Two or Three Spleens, 
out of each of them a Veſſel Paſſes into the Ramus Plenicus, that is, to convey the 
Acid or Vapid Bile to the Liver to be again Recocted into New Bile. 

SECOND, That in Infants New-Born it is of a Red Colour, in thoſe of a Ripe 
Age ſomewhat Blackiſh, and in Old Men of a Leaden or Livid Complexion ; Becauſe 
the Excrementitious or Languid Part of the Bile in Infants has the Greateſt Expanſive 
Force, in thoſe of a Ripe Age a Leſſer, or a Deeper Red, and in Old Men the 
Leaſt, or a Leaden and Livid, or Violet; For thus the Bile it ſelf has theſe Different 
Forces, being in Young Children more Hot and Expanſive, in Grown Perſons leſs 
fo, and in Old Men "leaſt of all, other Juices and Temperaments of the Animal 
Occonomy being Equal; And in Conſequence of this, we find Children Hot and 
Froward, Men Sedate, and Old-Age Dull. 

THIRD, From hence it obtains "that Affinity with the Liver, which made Hi 82 70 
crates and Ariſtotle Term it the Left, or the Baſtard one. 

FouRTH, This allo gives a Reaſon, why Wounds in it are commonly Mortal, as in 
the Liver, becauſe they are both Subſervient to the Forming of the Bile; and Ob- 
ſtructions in it occaſion Grievous Pains, as it contains an Acid] Liquor, which wants to 
be Raiſed into a Bilious one by Circulating thro* the Liver; the Stoppage of which 
Circulation, and the Contractiveneſs or Acidity of the Fluid Increaſing by it, muſt ne- 
ceflarily afflict the Patient in a ſenſible Manner; And yet if the Spleen is taken wholly 
away, there may no Great Inconvenience Enſue, becauſe then the Circulation will 
be Performed by the Meſaraick Veins, and there will be no Stagnancy of an Acid 
Fluid in the Cells and Glandules, which Compoſe it. 

Flrrü, And therefore likewiſe it is, that the Fluids take 15 Tedious a March 
from the Spleen to the Liver by the Ramus Splenicus, whereas they might have been 


rcadily conveyed into the Trunk of the Cava, which lies near it, if the Juices; Ela- 


borated or Lodged in it, had not been for the Service of the Liver. 

LAsTLx, Hence it is, that when the Quantity of Choler or Bile is too much In- 
_ creaſed by an High or Luxurious Diet, or by Wines and Hot or Expanſive Li- 
quors, Eager and Violent Paſſions are many Times Produced in the Mind; which 
are ofcen Attended with a Sinking and Depreſſion of it, from a too Great Quan- 
tity of the Languid, Vapid, and Excrementitious Bile Stagnating in the Spleen, or 
at leaſt not Circulating ſo Expeditiouſly, as when there is a Leſs Load or Maſs to 
be Diſcharged from it thro' the Ramus Splenicus to the Liver; and which therefore 
caules Pains in ſome Meaſure Approaching to thoſe, which Reſult from Obſtructions 
in the ſame Bowel; which likewiſe, as the Liver and Pancreas, is Formed by the 
Fermentation or Conteſt betwixt the Expanſive and Contractive Forces, the Vaſcular 
Parts being made by the Contractive, and the Fluids contained, by the Expanſive: 
10 Explain this a little farther; The Expanſive Force Acting from a Center, or 
Centers, Dilates it ſelf, by which a Fluidity or a Separation "of Parts Enſues, the 
Contractive Force Tends towards a Center, or Centers, from whence a Solidity Or 
Connexion of Parts Ariſes; And when theſe Two Forces meet together, it 1s neceſ- 
fary, in certain Circumſtances, that the Expanſiye ſhould Exert it ſelf Outwards in 
the Contained, and the Contractive Exert it ſelf Inwards in the Container; That is, 
that the one ſhould be the Fluid, and the other the Veſſel, that the one ſhould En- 
deavour to Dilate and Expand it ſelf, and the other to Reſtrain and Encloſe ſuch 
Dilatation or Expanſion; And "theſe Forces Acting againſt cach other, the Con- 
tractive will ſurround the Expanſive, as being Superior in me Animal Syſtem, by 
what we have before ſhewn. 
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370 Concerning the ede and Via Lactea, Book III. 


"CHAP. . 


Concerning the Alden, the Receptacle of the 05 le, the Thoracicl Dat, 
and the Via Lactea, or the Paſſaze of the chile into the Blood. 


F HE next Thing to be Conſidered in the Animal Frime is the Meſentery, 
of the Agen. 1 and the Paſlage of the Chyle into the Blood: The Account of which 


ery, the Re, Former is, That it is ſo called from it's being placed in the Midſt of the Inteſtines, 


ceptacle of the 
ch, . that it is a Membranous Part ſituated in the Middle of the Lower Belly, and ſerves 


— both for Conveying Veſlels to and from the Guts, and Tying them together ſo, as 
Lactea, or the they fhould not be Entangled aud Confounded; It is not above a Span dſtant from 
Paſſage of the the Center to it's Circumference, and yet in that it Comprehends all the Guts, ex- 


poi aged cepting the Duodenum and Part of the Rectum, which are about Nine or Ten Yards 


tomiſis. in Length; It is almoſt of a Circular Figurc, which is the moſt Capacious, and tho 


4 hat c60 gg it be Narrow and Plain at it's Riſe, it's Circumference is Wrinkled and Enlarged 
Preſet. 3. into ſo many Folds, as to be Three Ells in Extent; It has a Double Origin, the 
Dr. Gibſon's Higher is at the Firſt, and the Lower at the Third Vertebra of the Loins; It is Com- 
8 poſed of Two Common Membranes, which are Propagated or Continued from a 


Chap. g, 10. 
Book 1. Duplicature of the Peritonaum, and betwixt theſe Two it has a Third Membrane, 


7805 . which is Proper, and is Thicker than either of the other, in which the Glands 


8. 7, 8. are Scated, and by which the Veſſels are Conducted; It is Stuffed with Fat 


a, er 85 betwixt it's Membranes, tho' in Dogs, Cats, and ſuch like Animals, this Part is very 
Anthropologia Thin and Tranſparent, in Human #bryos there is None, and in Lean Perſons but 
Nova, Little; It's Common Parts are Veins, Arteries, Nerves, and Lympheducts, and it's 
wa Proper are Glands and the Venæ Lacie. 

Blancard's Tax Veins are called Aeſaraicæ, and are Bradches of the Vena Porte, and the Ar- 


Anatom teries are Branches of the Arteria Meſenterica, and Pals as the Veins do. 


en 1 IHE Nerves are thus Accurately deſcribed by Dr. Millis, in his Book De Cerebro, 


p. 22. 


8 Cap. 2 f. As ſoon as the Intercoſtal Pair is Deſcended as Low, as over againſt the Bot- 
* tom of the Stomach, it ſends forth on each Side a large Meſenterick Branch, each 


tomy, 


Chap. 3- of which is again Divided, and makes Two Plexws's in cach Side; in the Middle of 
Fart I: theſe is the Greateſt Nexus of all, which, as he fays, is like the Sun amongſt the 


nag gre Planets, from which T'wigs and Numerous Fibres are Diſperſed into all the Parts of 
Meſertery, the Meſentery, which accompanying the Sanguiferous Veſſels in their whole Proceſs, 
do Climb upon, and Twiſt about them; It has likewiſe, according to Spreelzus, 
other: Nerves, which Spring from the Spiunlis Medulla between the Eirſt, Second, 


Third, alid Fourth Vertebræ of the Loins. 


ie Lynßle- Tre Lymphaticks or Lympheducts, according to Tho. Bartholin, a Learned Dane, 


ducts of it. who Firſt found them out, and that not many. Years ago, are of Figure Long and 
Hollow: like a Vein, but very Small and Knotty, having many Valves, which Permit 
the Lympha or Water to Paſs to the Chyliferous Veſlels, and to fome Veins, but 
hinder it's Return; They are of a Pellucid and Chryſtalline Colour, conſiſting of a 
Tranſparent and moſt Thin Skin, which being broken, and the Lympha Flowing out, 
entirely Vaniſhes; They are almoſt Innumerable, and according to Malpighius, always 
have their Rite and Proceed from Glands, but according to Steno, they either Riſe 
from or arc Intertcd in them; He farther ſays, that chars are Three Sorts of Them ; 
Firſt, Such, which from their Origins, but what thoſe are he does not Determine, 
are Diſperſed over the Surface of the Firſt Glands they Approach unto; Second, 
Such, which Run from the Hollow Side of one Gland to the Gibbous of another; 
And Third; Such, which Run from the Hollow Side of the ſaid Glands to the Veins, 
into which they Diſcharge their Zymppa ; As to their Inſertion, it is Agreed by Ana- 
tomiſts, that Thoſe under the Mirif Diſcharge their Liquor into the Receptacle of 
the Chyle, Thoſe in the Thorax into the Thoracick Duct, and Thoſe of the Neck, 
Arms, Cc. into the Jugular Vein; It is alſo Affirmed by Diemertroeck, that they open 
into many other Veins, and for which he Cites ene; Frederick Revyſeh likewiſe, his 
Country Man, Aſſerts, that by Ligature and Structure of the Valves, he has plainly 
feen, that all the Lympheducts in the Lungs do carry their Lynpha into the Sub- 
_ clavian, Axillar, and * Veins. WIr 


- 


23 ot - 113 1 222 7 : a N J IN n 13 „„ . 
Chap. VI. rhe Receptacle of the Chyle and Thoracick Dud. . 
War this Lympha is, is much Diſputed, Bartholin thinks it to be mere Limpid 1 Lym 
Water, with which is mixed a Thinner Part of the Chyle fit for Nutrition, and pba # Os 
that the Former is thrown off by Sweat, and the Latter carry'd on by Circulation ; 1 ebe, 
Gliſſon, that it is a Liquor Condenſed from the Halitus of the Blood, like Dew, | 


Driven into theſe Veſſels, and Flowing back with the Vehicle of the Aliment 


brought by the Netves; Segerus and Hlvius, that it is the Animal Spirits, or is made 
of Them, which being Diſtributed into all Parts by the Nerves, are partly there 


Diſſipated and Conſumed, and partly Condenſed into this Water; Diemerbroeck, that 


it is a Fermentaceous Liquor, Separated from the Serous Part of the Blood in the 
Conglobate Glands, yet not Simple, but Impregnated with much Fuſed and Volatile | 
Salt, and alſo with ſome Sulphureous Particles, which, when it is convey'd to the 5 
Faſa Chjlifera, makes the Chyle Thinner, and apt to Dilate eaſily in the Heart, and 

when to the Veins, Prepares likewiſe the Venous Blood, now grown Thick, for ſuch 
Dilatation; This is certain, that it Differs from the Serum, for if a Little of it is 
gathered in a Spoon, and ſuffered to Stand, without ſetting it over a Fire, it Will 


Turn to a Jelly, which the Serum will not do; Some of the Lympheducts of the 


Meſentery paſs only thro it from other Parts, as from the Liver, Cc. but Many 

have their Riſe in it. „ %%% ͤö;õ¶F?Ü2-i. 8 
Ir has many little Softiſh Glands, fixed in it's Proper Membrane Covered on cach The Glands of 

Side by the Two Common ones, and beſet with Fat, out of which, when Cut, may M07 

be Squcezed a Whitiſh Liquor; They are Whiter in Young People than in Old; 

and in Men Fewer and Smaller than in other Creatures; The Biggeſt is at rhe Riſe 

or Center of the Meſentery, called by Aſellius, tho Improperly, the Pancreas, into 

which all the Yeae Lacteæ are Inſerted ; When theſe Glands grow Schirrous and Hard, 

or are any ways Obſtructed, ſo that the Chyle cannot be Strained thro' them, there fol- 

lows a Fluxus Culiacus, or Chyloſus, upon a Continuance of which, an Atrophy a. 

ſues, and the Party dies Tabid ; and perhaps, it is ſaid, from the ſame Obſtruction, by 

which the Courſe of the Zympha is ſtopt, and the Lympheducts by an over Exten- 

tion burſt, an Aſcites is partly cauſed. . „„ e 
Tart Yene Lactea, or Milky Veins, ſo called from the White Colour of the Chyle, *. Venz , 

which they carry, were firſt Diſcovered by Caſpar Aſellius in the Year 1622, upon 5 

Diſſecting a Live Dog; They are ſlender Pellucid Veſſels, having but a Single Coat, Ximds. 


Diſperſed in Great Numbers thro the Meſentery; Their Riſe is from the Inmoſt 


Membrane of the Inteſtines, where their Mouths are hid under a kind of a Spongy 
Cruſt, or Mucus, thro' which, by the Preſſion of the Guts, the Chyle is Strained and 
Reccived by the Mouths of theſe Veſſels; From whence they Proceed the Readieſt 
way to ſuch Glandules of the Meſentery, as are -neareſt to Them, but in their 
Paflage many Small ones, uniteing to one another, do commonly grow into one 
Large Trunk, namely a Pretty way, before they Inſinuate themſelves into the Gland, 
but in their very Entrance into it, or a Little before, this Trunk Separates again 
into New Branches, Morc and Smaller than the other, and thus far they are called 


| Radtcales, or Primi Generis; Out of the Gland there Spring again New Capillary 


ones, which by and by Meeting together make one Trunk as before, which, keep- 
ing it's Courle towards the Center of the Meſentery, Enters as many Glands as lic 
in it's way, bcing Divided into New Branches, juſt before it's Entrance into cach 
Gland; but whilſt all the Trunks Bend one way, they alſo, Meeting with one ano- 
ther, do in their Proceſs, ſeveral of them, Grow into one, and at Length all the 
Trunks Arrive at the Great or Middle Gland of the Meſentery, call'd Improperly 
the Pancreas by Aſellius, which moſt of them Enter into, but ſome of them paſs 
over it's Surface, and preſently after, They all Empty themſelves into the Great or 
Common Receptacle of the Chyle, that lies behind the ſaid Gland; Thoſe that were 
Inſerted into it Riſing out of it in like Manner, as they did before out of the Leſſer 
Glands; As they Run from one Gland to another, they are called Secunda? Generis; 
and from their having paſſed all the Glands to their opening into the Common Re- 


ceptacle, they are called Tertii Generis. 

ITE Common Receptacle and the Ductus Thorncicus were Firſt found out in Horſes, 7h Can 
by Bartholomaus Euſtachins, as Appears by a Book he Writ Aro 1564, but the true Recepracle of 
Uſes of them were Firſt aſſigned by Pecquer Anno 1651; It is called the Common the Chyle. 
is A234 2 Receptacle, 
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. Concerning the Meſentery and Via Ladke L, 


F\ SY 4 


1 becauſe it Receives both the Chyle and Lywmpha ee 1 Larter 


© "of Which continues to Glide into it, after the Former is all Diſtributed, and to 


Aſcend by the Dudtas Chyliferus thoraciths, which therefore might as juſtly be Termed 


Thoracicus. 


Tymphaticus; It is ſeated under the Celiack Artery and Emulgent Veins, about the 
Middle Diſtance between the Kidneys, and the Capſule Arrabilarie, upon the Vertebræ 


"of the Loins, for the moſt Part rather towards the Left Side; Pecquet and Caſpar 
-Bartholin Affirm, that tis alſo Situate betwixt the Tendons or Appendices of the 


Diaphragm, by the Motion whereof it is Preſs'd, and the Contents of it Propelled ; 
'It is of a Membranous but Thicker Subſtance in Men than in Brutes, but not ſo Ca- 


pacious, ſeldom being ſo Large, as to admit one's Finger's End. 


The Ductus 
hind the Deſcending Trunk of the Arteria Magna, where it begins to be called Ductus 


Our of it there Springs a Duct, that preſently Aſcends up into the Thorax, be- 


Thoracicus, which, according to Sylvins, might be more fitly called Sinalis, as it runs 


along the Inſide of the Sin Dori; This DuR, having paſs'd the Midriff, Marches 


upward under the Great Artery, to about the Fifth or Sixth Vertebra of the Thorax, 
where it Turns a little Aſide from under it to the Left Hand, and ſo underneath. 


the Intercoſtal Arteries and Veins, and the Gland Thymns, it Aſcends to the Left 


Subclavian Vein, into whoſe Lower Side it opens, juſt there, where the Left Jugular 
Vein enters into it on the Upper Side, fo that their Mouths face one another ; but 


it opens not into this Vein with any Large Orifice, but by Six or Seven little Ones, 


which are Covered in the Cavity of the Subclavian with one Broad Valve, looking 


towards the Cava from the Shoulder, whereby there is Granted to the Chyle and 


"Lympha a free Paſſage out of the DudZus Chyliferws into the Subclavian, but their Return 
"out of the Vein into the Duct is Prevented, as well as that of the Blood Contained 
in the Subclavian; The Duct ending thus in the Subclavian, the Chyle, which it 


3 Conveys, Paſſes with the Blood, Returning by the Cava, into the Right Ventricle of 


the Heart; This Du& has many Semilunar Valves, that hinder the Aſcending Chyle 


and L. ,ympha from Deſcending back again, which valves are thus Diſcovered, becauſe the 


The Difference 
betwixt the 
Venæ Latex 
and the 305 
ralxł 4 5 


Chyle contained in the Duct may caſily be Preſſed upwards, but by no means downwards. 


TE Vene Lacteæ differ from the ordinary Meſaraick Veins; FIRST, In Bigneſs, 
for the Meſaraicks are Bigger, but the Lacteæ are more in Number; which is thought 
to be neceſſary, becauſe there muſt be more Chyle Conveyed thro! the Latter for che 
Nouriſhment of the whole Body, than Blood, brd au Former, Remaining from the 


Nouriſhment of the Inteſtines only. 


The Difference + 
betwixt the 
Ladteals and 
the Lymphe- 
adults, 


thy the Chyle * 
Tends towards 
the Heart, ac- 
cording to the 
preſent Anato- 


miſts, 


SECOND, In Colour, the Lacteals beivg White and Clear, and the Meſaraicks of a 
Ducke and Blackiſn Complex ion. 

THis, In their Inſertion, the one Terminating in abc Common Receptacle and 
png other in the Liver. 

\BETWIXT the Lacteals and . there 1 is not the ſame Diftinaion, and 
ſome Queſtion, whether the ſame Veſſels be not in the Meſentery Common Conduits 
for both Liquors, the Chyle and the Lympha ; This however is obſerved; that during 


the Time of Digeſtion, there are no Lymphatick Veſſels to be ſeen in the Meſentery, * 


but it Exhibits an infinite Number of Milky ones; and on the Contrary, after Di- 
geſtion, all the Milky Veins Diſappcar, and a prodigious Number of Lymphaticks 
preſent themſelves to our View. The Lacteals have a pretty many Valves, but not 
ſo many as the Ductus Noracicus, ang which wa be nene the lame Way, as 
thoſe of the Latte.. +1 

IHE Way, Which the Chyle takes in it's Paſlage-t to ihe Hear) has been Kitherto 
Deſcribed, | but what ſhould be the Reaſon or Cauſe of this Motion is to be Inquired ; 
It is thought, not to Proceed from the Attraction of the Ladee, as if they Sucked 

up the Chyle out of the Guts, for. ſuch Elective Attraction has been a long Time 
eee but the true Reaſon is Imagined to be the Preſſure of the Guts, whereby 
the Chyle is Squeezed thro their Spongy Inner Cruſt or Coat into the Mouths of 
the Lac fes; Which Preſſure Procceds partly from that undulating Contraction of the 
Guts, that is Performed by their own Fibres, which one may plainly! ' obſerve in 
Conies opened Alive, and partly from their being heaved to and again by the Mu- 


ſcles of the Abdomen, and the Diaphragm in Reſpiration; After which the whole 
-»-2 +7 Progreſs of the Chyle is ſuppoſed to be made by a Continual Protruſi ion of it tg 
ns pps the Heart} and the Aſcent of it is reckoned. to be aſſiced bh 3 Mixture of * 


Lymph A 


Cbap. V - Rerepicle of the Cy an Thoracic Duct. I; 


. Lyreapha with it in the Receptacle! and the Duct; not only becauſe the Chyle is there- 
by Dilated, but more Eſpecially, becauſe a Motion is Imprefled upon the Lympha 
from the Pulfation of the Heart, whereby it is made to Circulate by the Lymplic- 
ducts, as well as the Blood by the Veins: This is the Account, which the Anato- 
. miſts give of the Chyle, and the Lympha, and the Paſſage of them to thè Heart, and 
of the Ducts, by which they are Conveyed thither ; which we ſhall now moreover 
Explain by our Doctrine of the Expanſive and Contractive Forces. 

F. 2. AN p Firſt it is to be Obſerved, that as there is an Alimentary Duct eln in there i 
the Oeſephagus down thro' the whole Canal of the Inteſtines to the Rectum, by Which 1 wa 
an Expanſive Force is conveyed thro the Body, of which Force our Aliments prin--Spinal Marrow 
cipally Conſiſt, as likewiſe the Aorta, ſo to Balance theſe there is likewiſe a Con- mL. 
tractive Force of the Spinal Marrow Propagated from the Cerelellum, and the Mellulla tary one, and 
Oblongata, thro' the Vertebræ to the Os Sacrum; And as the Chyle Paſſes from the Ali- % 4orta, and 
mentary Duct towards the Center of the We ers fo from thenee à Contractive png ”—_ 
Force is Diffuſed, namely, from the Vertebræ of the Loins, to Meet and Oppoſe, and 1 Veſſels are 
Counterpoiſe the Expanſive of the Former; the Contractive Force from tlic Brain, why 8 
and the Medullary Subſtance Derived from it, Inveſting the Expanſive of the Chyle, Rib, and other 
and Blood, and L ympha with Coats, and Cementing thoſe Coats together with Mem- bone, 75 hed, 
branes, which Form the Meſentery; And it is not lmprobable, that tlie Ribs are only 1 
Protruſions of the fame Contractive Force from the Spinal Marrow; a Membrane, a 
Cartilage, and a Bone differing chiefly in their Degrees of Hardneſs, which ſeems 
to be Induced upon them from their Lying betwixt the TW Contrary Actions of 
the Expanſive and Contractive Forces of the Nervous and Sanguineous Syſtems, by 
which they are Conſtipated and Condenſed in the fame Manner, as. Steel by the 
Expanſiz ve of the Fire and of the Hammer, and the Contractive of Water and of Nc 
Anvil; and the like may be faid of the other Bones. | 5 

F. 3. IHE Meſentery is Plain and Simple in it's Origin at the Vertebre, 15 the "Poul Why the Me- 
tractiye Force is ſo; but is afterwards Diſplayed in ſeveral Wreaths Ae Folds, and ſentery is Sim- 
Enlarged into a Circumference, by it's Exerting it ſelf againſt the Expanſive from Pr 1 8 
the Alimentary Duct, and the Ne and BORE and. 1 Dilperſed in the faid cular in it's 
Meſentery. 15 Ti { FTE Sts and 

IT is not aboye.; a Span 1 3 enten bene 5 Frets on wank Wand ha Fol up of 
that Degree of their Excrtion in their mutual Conteſt with each other; and it is 10 05 it's Nerves, and 
Circular for the ſame Reaſon, becauſe Equal Forces, Acting againſt each other, mult e 7 
Produce Equal Lines, and being  Propagated from the Riſe of the Meſegtery, thoſe 
Lines muſt be Radius's of a Circle Drawn from a Center.. 

Ir is Compoſed: of Two Common Membranes, Which are Contilivhd' from a 
Duplicature of the Perilonaum, which has alſo in Part it's Origin from "the 7erithre 
of the Loins; Betwixt theſe Two it has a Proper Membrane, Which is Thicker than 

either of the other, becauſe the Blood Veſſels, the Chyhferöds, and Lymphatick, have 
their Courſe thro” it, on which: Account the Conttactive Force is Gathered | in 

Greater Quantity about the Expanſive in thoſe Vellels,' and tlie Membrane thereby 

becomes Thicker; And from hence it obtains the Middle Situation; For the Con 
tractive Force Acting againſt the Expanſive, firſt Inveſts the Fluids With Coats, then 

Strengthens and Unitcs them by Membranes and Glands; Which Intercede the Vellels; 

and Jaſtly, Encompaſſes the Proper Membrane with one on cach Side, that it may 
ſufficiently. Encloſe the Expanſive Force, againſt Which it Oppoſes it tal; by which 
the Expankve is Obliged and Determined to à Circulation. f 

Ir is ſtuffed with Fat betwixt it's Membranes, which Ariſes, as has Wed ſaid, from 
a Mixture of the Expanſive and Contractive in their Mutual Conteſt; but in Lean 
Perſons, in Human Err pos, and in Dogs and Cats, and ſuch like Animals, there "We 
little of is, becauſe the Contrattive. is fo far Prcyalent over the' Expanfive, that there 
is not a due Mixture of Them; Which is Evident: from the Account we gave be fore 
of Lean Perſons! and oi a Fatus; and Dogs and Cats have from their Fierceneſs or 
the Prevalence of the Nervous Syſtem, and the Defect f the Muſcular and Sangui- 
neous an Exceſs of the Contrattive. 

III Nerves, as Containing a Contractive Force; diſperſe Thetaſlths: in vaſt Num- 

bers thro' the Meſentery, in *order. to afliſt to this Effect of Forming theſe Mem | 
aer by their Fibres every where Dtsch to Bneounter the Expanſtye of the Blood, 
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Concerning the Miſfteay and Via Lackes, 1801 III. 


| 4 e Fluids, as well as that alſo of the Bile, which here Mixes with them; 
Hence thoſe Two Notable Plexuss are made, one of which is Compared to the Sun 
amongſt the Planets, and hence they accompany the Sanguiferous Veſſels in their 
whole Proceſs, and Climb upon, and Twiſt about Them by their Oppoſition againſt 
and Counter-Action to Them; And hence laſtly it is not Improbable, that there ate 
other Nerves, according to Sprgelins, beſides the Meſenterick, which Spring from the 
Medulla Spinalis, between the Firſt, Second, Third, and Fourth Vertebræ of the Loins, 
which Iſſue from thence to Curb and Reſiſt the Expanlive in Conjunction with the 
„„ ORR... 

hat it's Lym. H. 4. THE Lympheducts ſeem to carry a Water, which bears the ſame Proportion 
pheducis are, Of Force to the Animal Syſtem, as Common Water docs to the Mundane, that is, it 
mw dener is in a kind of Middle Proportion betwixt the Expanſive and Contractive; Common 
: Water is not ſo Contractive, as Salts, Froſt, or Metals, nor ſo Expanſive, as Spirits, 
pleniſhed Heat, or Fire, but is capable of being eaſily Cemented into Ice, or Reſolved into 
Vapours, by the Application of one or the other; and conſequently may be Con- 
verted in Cold Places, as in Vaults, into a Nutrition for Stones, and in Hotter into 
one for Plants and Vegetables; Thus likewiſe the Animal Zympha appears to be an 
Intermediate Fluid betwixt the Nervous and Sanguineous Forces, that is, the Con- 
tractive and Expanſive ones, and therefore is Expanſive in Compariſon with the Con- 
tractive Force, and Contractive, if Compared with the Expanſive; But it is more Spiritu— 

ous, and has a Greater Expanſive Force than Common Water upon Two Accounts. 
Frs T, Becauſe all the Fluid and Solid Aliments we take in, Excepting Water, 
are furniſh'd with a Moiſture or Watry Humour, but Raiſed into a Degree of the 
Expanſive by Heat or Fermentation, even before they are Received into the Mouth 
or Stomach, after which that Spirituous or Expanſive Force is 85 in ſome Mca- 

ſure Increaſed. 

_.... SECOND, Becauſe the Contractive Forces of the Body themſelves; as the N ervous 
Juice, Membranes, Cartilages, and even Bones, are Temper'd with a Greater Degree 
of the Expanſive, by the Continual Circulation of Warm and Expanſive Fluids 
amongſt them, than the Contractive Forces in the Mundane Syſtem ; and therefore 
the Lympha of the one will be more Spirituous and Expanſive than the mere Water 
of the other, and this N otion of it will Account for all the Fliznomenons of theſe 


_ Lymphaticks. 


"try the iin. F. 5. Tnzr are Inveſted with a very Thin Membrane, or Coat, whereas the Veins 


aii are with a much Thicker, and the Arteries with a Double one; Becauſe the Lympha 


_—— has a much leſs Expanſive Force than the Venal Blood, and till Leſs than the Ar- 


than the Veins, terial, and therefore the Contractive Force from the Nervous Fluid is leſs Aſſembled 


and the Arte- 
ene ee ag about the Former, than the Two Latter, and a leſs Quantity ſerves to Incloſe, in 


| Double, and Order to Balance and Poile it: They are Long and Hollow like a Vein for the ſame 


"_ Reaſon of Reaſon, which. was given for the Veins being 10; Becauſe the Expanſi ive Force be- 
be 55g ing hindred from Dilatcing it ſelf by the Contractive, which Inveſts it, muſt Exert 
Valves. it {elf forwards and Form the Cavity of a Canal: They are Small; Becauſe the Ex- 
panſive Force of the Ympha is very Minute in Compariſon with the Blood, and 
therefore, Enlarges it ſelf to a ſmaller Compaſs in it's Ducts, than the other; and 

are Knotty, . becauſe the Contractive Force frequently Preyails againſt the Weakneſs 

of the Expanſive; to which Cauſe likewiſe it's Valves may be Attributed, which are 

only an Intruſion of the Contractive Force into the very Courſe and Conduit of the 
Expanſive, and which muſt be owing to the Prevalence of the Former, and to the 
Inability of the Laſt to Reſiſt it, that is to the Weakneſs of it: Theſe Valves open 
towards the Common Receptacle, and ſhut the Contrary way; Becauſe tho' the Con- 

tractive Force is ſtrong enough to Interrupt the Current of the Lympha at certain 
Intervals, yet the Expanſ ive Force of the Lympha is not ſo Languid, as to be Entirely 
Obſtructed by it, but by Preſſing forwards ſtill Removes and Opens the Ob- 
ſtruction; But if it is Endeavoured to be fore d back again, the Valves cloſe; 

becauſe ſuch an Impreſſion is Contrary to the Expanſive Force of the Zympha For- 

wards, which therefore becomes Contractive, and joins with the Contractive of the 

Valves, by which they both unite againſt the Violence Induced upon them; or, which 

is the ſame in Effect, the Expanſive Force of the L anphia, which Exerted it ſelf For- 


wards, having now a Contrary Determination Impreſt, it's Force is Loſt and Deſtroy' d, 
and 


Chap. VI. the Receptacle of the Chyle and Thoracick Dui, 3 75 


and therefore incapable of opening the Valve Backwards, or Surmounting the Con- 
tractive Force, which before it was ſufficient to do. 

F. 6. Taz, according to Malpightus, Riſe from Glands, and, according to Steno, nas the Lym- 
Riſe from them or are Inſerted in them, but neither of them Determine, what thoſe ATR, of the 
Glands are, from whence they have their Origin; tho' it ſeems to be Manifeſt, that 7,797 2 


their Origin 
they Begin, as the Lacteals do, from the Alimentary Duct, or the Canal of the In- {or the Canal 


teſtines, "ard which is expreſly Affirmed by other Anatomiſts, which is the Reaſon, ? bar ana 


that lomctimes we find the very Lacteals filled with Zympha, which could not be, if it 
were not Derived into them from the ſaid Alimentary Duct; Beſides it is Natural for 
us to Think, that the Primary Zz-»pha, before it Arrives at any Glands, is made from 
the Firſt Concoction and Leaft Alteration of our Food, and that it is the Moiſture 
of it Separated from the Chyle, and Elcvated into a Small Degree of the Expantive 
by it's Paſſage thro' the Stomach to the Jeſunum. 

$7 AnD hence that Remarkable Feit of Tauss) Admits of a Solution, Wiy, during 
that, during Digeſtion, the Lacteals appear in the Meſentery in Great Numbers, after Dipeſion the 
which they Vaniſh, and the Lymphaticks Fill and Riſe in their Stead; Which muſt 3 che 1 le. 
be owing to the Greater Expanſive Force of the Chyle, and a Leſſer Degree of it in e e, arrers 
the Lympha, by which the one Repells the other and Enters Firſt the Meſaraick 1 re 5 
Veſſels; and when it has thus opened a Paſſage, to it ſelf, to the Common Re- 
ceptacle, the L apha is left to Succeed it by a Slower and Heavier Expanſive; And 
for the ſame Reaſon it continues to Glide into the Common Receptacle, and to 
Aſcend in the Ductus Thoracicus, after the Chyle has Relinquiſh'd it. 

F. 8. Inksk Lymphaticks Tend from their Firſt Origin in the Glandules, or 4.5 
Small Knots, of the Inteſtines, which it is Probable are Formed by a Contractive 2 
Force to Curb and Reſiſt the Greater Expanſive of the Chyle and the Leſſer of fron their Firſ 
the Lympha, to other Glands, which likewiſe are ſeveral Congeries and Aſſem- 972% 2 0 
blages of the Contractive Force to oppoſe the Expanſive of the ſame Chyle and why the Great- 
Lympha, and which are Greater, as we Approach nearer to the Center of the + bp 
Contractive; and therefore the Greateſt Gland is in the Center of the Meſentery, the Me/entery, 
and Leſs, as we Come nearer to the Center of the Expanſive, and conſequently, 4nd the/mallef 
the ſmalleſt Glands are in the Coats of the Inteſtines ; which alſo furniſhes us with eee 
a Reaſon, why the Meſentery is Enlarged from a Center to a Circumference, 
becauſe at the one the Contractive Force moſt Prevails, and at the other the Ex- 

anſive. 
E F. 9. Hrxce allo it is, , that the Chyle and the Lympha pals thro the ſmall Glands „ Why theſe kyn- 
of the Inteſtines, notwithſtanding their Obſtruction, becauſe their Contractive Force . = 
is Inconſiderable in Compariſon with the Expanſive of the other; but when the agg erent wif 
Lymphaticks in their Progreſs towards the Common Receptacle Arrive at any Sub- ps * 
ſequent Glands, they do not Paſs thro' them, but are Diſperſed on their Surface, face of the Sub- 
becauſe the Contractive Force of the Latter is too Great to be Surmounted by the eee, 
Former; On the Contrary, the Lacteals paſs thro' the fame Glands, the Expanſive thro' them. 
Force of the Chyle, which they Contain, being Greater than that of the Zympha, 
but yet they are always Diſperſed into ſeveral Small Channels from a Larger Duc, 
before they enter the Glands, by Reaſon of the ſame Oppoſition from the Con- 
tractive Force of them, and from thoſe Small Channels unite again into one Duct, 
after their Paſſage thro' the Glands, by the Property in Nature before Explained of 
Similar Forces Aſſembling to cach other, by which alſo ſeveral Branches unite into 
one Trunk before their Entrance into the Glands ; Laſtly for the ſame Reaſon, when 
all the Trunks of the Lactcals Approach to the Pancreas Aſellii, or Middle Gland 
of the Mcfentery, moſt of them Enter into it by the ſame Superiority of the Ex- 
panſive Force, but ſome are Repelled by the Contractive Force of the Gland, which 
Force is here the Greateſt, and are made to Climb upon it's Surface; And all of 

them preſently after unite in the Common Receptacle by the ſame Property, Quality, 
or Affection in Nature, of Similar Forces Attracting each Other, by which They 
Aſſemble together, and Coaleſce into one. 

F. ro. Ir muſt be farther Obſeryed, that in the Paſſage of the Chyle and Lympha How thr Chyle 
from the Inteſtines to the Common Receptacle, their Forces are Altered by this Re- _ TS 
pulſion from the Glands, and their Re- union afterwards, for tho' there do's not ſeem rheir Paſſage 


to be any Percolation of the Chyle or Ly-pha thro' them, yet their Expanſive Forces T % Ii, 
| | 4 | teſtines ts the 
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and e 
in Men than in Jikewite Fewer and Smaller in Men than in Brutes, becauſe upon the Account of the 


376 Concerning the Meſentery and Via Lactea, Book III. 
Common Re- are Changed by the Contractive of the Glands, and very Probably Diminiſhed by 


* them, ſo that Creeping up by the Thoracick Duct to the Subclavian, they do not 


| Zion of the Enter that Vein in one Large Orifice, but in Six or Seven Little ones, the Expan- 


728 of five of the Venal Blood in ſome Meaſure Repelling the Chyle and Lympha, which 


their Forces, is now almoſt of a Contractive Nature, as when it was of a more Expanſive, the 


Glands, which are of a Contractive, had done; For this Reaſon alſo the Dndtus 

Thoracicus is carry'd up on the Side of the Great Artery, the Expanſive of it's Fluids 

being Weak, and wanting to be Animatcd and Supported by the Cheriſhing Force 

of 10 Powerful a Neighbour: And hence likewiſe it was neceſſary, that the Bile, 

which is Hot and Expanſive, ſhould be conveyed to theſe Parts, to Act againſt and 

Poiſe the ſtrong Contractive, which was Propagated from the Vertebræ of the Loins, aud 

the Center of the Meſentery; with theſe Forces, namely, the Languid Expanſive of the 

Chyle, the Lympha, and the Venal Blood, and the more Exalted of the Bile, the En- 
trance is made into the Right Ventricle of the Heart, which therefore Mixing With 

the Blood there, which is ſtill of a more Expanſive Force, muſt Cauſe an High De- 

gree of Accenſion, and Contribute to the Vaſt Pulfation in it, which we ſhall after. 

wards conſider. 
the Is F. 11. This allo gives an Account, why the Latteals and Lymphaticks are either 

3 2m Inſerted into the Common Receptacle, or the Thoracick Duct, or into Veins ; For 

laber Inferced the Expanſive Force of the Blood in the Arteries is too Great to admit of a Force 

into the Com. jn the Lacteals and Lymphaticks, which, by the Smallneſs of it's Expanſive, has in 

os er, Wg Compariſon almoſt the Nature of a Contractive, and the Contractive Force in the 


r the Thor 
cick Du#, or Nerves is Repulſive of the Expanſive of the ſame Lymphaticks and Lacteals; On 


into Vein. the Contrary, that Lacteals may convey their Fluids into Lacteals, or Lymphaticks 


into Lymphaticks, is Evident, by that Law of Nature, we before Mentioned, by 
which Similar Forces Aſſemble to each other; Thus alſo Lymphaticks may Transfer 
their Juices into Lacteals, and Both their ſeveral Liquids into Veins, becauſe they 
have all a low Degrce of the Expanſive, and nearly APP to one another in 
their Diſtinct and Particular Forces. 
The Account of F. 12. War this Lympha is we have already Explained, that it ſeems to be Wa- 
275 . ter Exalted into a ſmall Degree of the Expanſive in the Stomach and Inteſtines, and 
Agrees with Which well Enough ſuits with the Opinions of Bartholin, Gliſſon, Diemerbroeck, and 
rhe Notions of Segerus Concerning it, which were before Recounted; And that by Standing, with- 
_— out Heating it, it Turns to a Jelly, which Serum will not do, is owing to the Low 
it Turns 10 Expanſive of the Lywpha, being ſubdued by the Small Contractive of the Air, from 
3 whence it Grows into a Conſiſtence; Serum on the Contrary is of too Heavy and 
which Serum Phlegmatick a Nature, as Common Water likewiſe is, to be thus Affected, Conſti- 
will not. pated, or Coagulated by the Gentle Force of the ſame Contractive, which yet ſub- 
mits to a more Violent one, as that of Froſt and Extreme Cold; That is, Common 
Air lras the ſame Influence to Reduce the Animal Zympha to a Contractive, which 
a Frozen one has to Impreſs it on Urine and Common Water ; which ſhews the 
one is a more Fine and Delicate Fluid, and the other a more Lumpith and Groſs : 
As for the Lympheducts, which Paſs from the Liver thro' the Meſentery, tis not 
Impoſſible, but ſome of the Meſaraick Veins may Convey a Zympha in them to it, 
and by an Aſſemblage of Zympha from other Parts it may be Remanded back to 
the Meſentery to Attend and Balance the Expanſi ve Force in the Bilious Veſlels. 
iin the Glands F. 13. ThE Reaſon of the ſeveral Glands in the Meſentery, and of that in the 
23 Center of ir, called Pancreas Aſellii, we have before Aſſigned: Why they are Whiter 
in Yowng ber- in Young Perſons than in Old, Proceeds from the Chyle being ſo, with which they 
ens than m , arc Tinged, and that, from the Expanſive Force of the Chyle being Greater in the 


old, and Few 
one than the other, as all the Forces of the Animal Syſtem are; Theſe Glands are 


72 Continual Aliment taken in by the Latter, which is of an Expanſive Force, and a 
Continual Digeſtion of it in the Stomach and the firſt Inteſtines, the Expanſive Force 
from the Alimentary Canal is Leſs in Men than in Brutes; and conſequently 
the Contractive Force from the Vertebræ of the Loins, and the Center of the Meſen- 
tery, muſt be Greater to Oppoſe and Balance the Expanſive, and therefore the Glands 
in the Meſentery muſt be more Numerous and Greater in the Latter than in the 


Former, in Brutes than in Men. | 
$14, AEL 


Chap. VI. the. Receptacle of the'Chyle and Thoracick Dur. 377 
F. 14. ALL the Venæ Ladee arc Inſerted into the Pancreas Aſellii; Becauſe the whole 4% all the 
Expanſive Force of the one is Directed againſt and Unites to Oppoſe and Surmount e, 
the Contractive of the other, which is there the Greateſt : And when theſe Glands grow Lats the Pan- 
Schirrous and Hard, or are Obſtructed, That is, when the Contractive of them is creas Alellii 
too Great to be overcome by the Expanſive of the Chyle, it cannot be Conveyed 

into the Blood for a ſupply of it; the Blood cannot be Furniſhed to the ſeveral Paits 

of the Animal Syſtem for their Nouriſhment, and by conſequence, an Atrophy muſt 

Enſue, and the Perſon die Tabid; and by a like Obſtruction of the Lympha, an Aſcites 

is probably Caulcd. 1 ny 

F. 15. Tat Common Receptacle is Membranous, that is, of a Contractive Force; why the Com- 
becauſe the Chyle and mpha are of an Expanſiye, which therefore it Surrounds and Re geptacle 
Incloſes; It is Thicker in Men than in Brutes, but not ſo Capacious, becauſe the . 
Contractive and the Nervous Force is Greater in the Former, and the Alimentary Me than # 
and Expanſive in the Latter. 2 ROS % Brutes. 

F. 16. Tae Meſaraick Veins are Bigger, and the Lacteals more Numcrous and j the Me- 
Smaller, not for the Reaſon above Aſſigned, F. 1. ſince the Largeneſs of the one may 1 Sin a 
be Compenſated by the Number of the other, but becauſe the Expanſive Force of the e 
Venal Blood, tho' Leſs than that of the Arterial, is Greater than that of the e ee 
from whence the Cavity of the Meſaraick Veins is Dilated to a Larger Circumference _ 

than that of the Lacteals, and the Coats or the Contractive Forces, which Encompaſs 

them, are Greater and Stronger; The Veins are Fewer, becauſe the Expanſive Force, 

which they carry, is Stronger and therefore more United, that of the Lacteals Weaker, 

and therefore more Diſperſed by the Contractive. 1 

F. 17. Tat Chyle alſo is of a White Colour, and the Blood of a Red, becauſe #%y the Chyle 
the Expanſive Force of the Firſt is Leſs, than that of the Laſt; It being known, that 8 
Rays of a Red Colour are the Leaſt Refrangible, that is have the Greateſt Expanſive 
Force, and thoſe of a White one Proceed from a Mixture of all the Different Degrees 
of the Expanſive Forces, as the Chyle may be juſtly Imagined to do. 

F. 18, LasSTLY, As to the Motion of the Chyle and Iympha, it is ſuppoſed to be Vat the Mor 
by a Preſſure of the Guts, and afterwards by a Continual Protruſion of thoſe Fluids jr poo 
to the Heart; Againſt which there is this Objection, that the Contraction or Preſſure Lympha is no: 
of the Guts cannot be ſo Great, as to bring the Sides of them together, without £4 1 
which, it is not to be Conceived, how fo Thin a Fluid, as the Chyle and Lympha, and a Procru- 
ſhould be Forced into the Small Mouths of the Lacteals of the Meſentery, by a mere e. 6% % the 
Periſtalticx or Vermicular Motion of the Guts, which is all the Contraction, they ee | 
own or acknowledge: Beſides, afterwards, in the Lymphaticks and Lacteals, theſe ce and 
Fluids cannot be Promoted or Protruded to the Heart by an Impreſt Force from the 9 
Inteſtines, for the Reaſon we have given before, becauſe by a Protruſion only they Expanſive of 
cannot be Forced back again, which the Tender Valves, in ſuch ſmall Veſſels, would 45 ee 15 
certainly admit of, if there were not ſomething in the Real Forces of the Liquids e 
and Solids, which Contradicted and Oppoſed it. 8 

FARTHER, Tho this might be Allowed, and that the Valves opened towards the 
Common Receptacle, and ſhut the Contrary way, yet it cannot caſily be Imagined, 
how the Chyle and Lywpha ſhould be Thruſt upwards thro' the Thoracick Duct by 
a Protruſive Force only; Since, according to this Account, the Gravitation of the Fluids 
backwards might be Superior, or Equal, to any Propulſion of them forwards, from 
whence there would be an entire Obſtruftion to the Circulation of them. 

ON the Contrary, we ſay, againſt which there are none of theſe Difficulties, that 
the Expanſive Force of the Chyle and Zympha Tends towards the Expanſive Force 
of the Blood in the Heart, by that Law of Nature, which we have often Mentioned, 
of Similar Forces Aſſembling to each other; but the Contractive Force from the Ver- 
tebræ of the Loins coming in to Balance this Expanſive, theſe Fluids do not Proceed 
immediately to the Heart, but are carry'd  thro' the Meſentery, the Receptacle, and 
Thoracick Duc, as before Explained. 

War the Chyle and Lympha do not Tend towards the Liver, which we have faid 
has a Great Degree of the Expanſive, but towards the Heart, is for Two Reaſons. 

FIRST, Becauſe the Courſe of both of them is Determined towards the Heart, or 
the Red Beating Speck in the Embryo, before the Liver is Formed, which is not done, 
till after the Joining of the Placenta, or Womb-Liyer, to the Urerys, 
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me Concerning the Thorax, Diaphragm," Book III. 


ac: Becauſe the Expanſive Force of the Bile is ſo Great, that it Repells the 
Smaller one of the Chyle and Lympba, and Urges it towards the Receptacle and 
+. Thoracick: Dua; and from thence to the- Subolav fan and the Heart: And this is the 
” Reaſon, wherefore the Chyle cannot be Forced into the Lacteals by a mere Pro- 
truſion, according to Dr. Drale; Becauſe in a Dead Subject the Expanſive Force of 
it is Loſt, and the Tendency of it to a Similar Force 1 in 96 75 ene et es * 
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ee = Thou, Diapbragn, bla Pg V fediatinum. 


„„ H * next part to the ae Shih | is en in an Thea Billet 
of the Thora, is the Thorax or Breaſt; Which is Bounded above by the Claviculæ or 
a Channel Bones, below. by the Diaphragm or Midriff, which - ſeparates it from the 


Mediaſtinum, Abdomen, in the Fore· part by the Breaſt-bone and Cartilages, in the Sides by the Ribs, 


Me of y and behind by the Yerzebre of the Back; It's Figure is in a Manner Oval, ee 
art AN 


Lungs by Ana- Flat before and behind, whereas in Beaſts it is en bar Sharp; It's proper Con- 
zomiſts, and taining Parts are either External, as the Breafts, the Muſcles, 2819 the Bones or In- 


123 5 ternal, 48 the 7 leur A, the Mediaſtinum, and Diaphragm. 


Seftions As to the Breaſts, they have Arteries, Veins, Nerves, and Ly mphaticks, in Com: 
Syllabus En- mon with other Parts of the Body, which it is not neceſlary here Particularly to 


terologiz- Deſcribe and Diſtinguiſh; only that the Artcries and Veins are Branches of the Sub- 


Prælect. 
Dr. Sad clavian and 1 and that the Nerves are from the Vertebral Pairs, and from 


8 the Sixth Pair of the Brain; And from the Quantity of Fat in them Malpig hitts 
th #7 Collects there are Ductus Adipoſt Diſperſed in their Subſtance; This may be ſaid, that 


&c. to the 14. | 
og they conſiſt of many Glandulous Bodics of a Different Bigneſz. of which there is 


baue one Bigger than the Reſt, juſt under the Papilla, or Nipple, Which is of an Exquiſite 


Chap. 3. Senſe, Spongy, Covered with a Thin Skin, and full of Little Holes; It is made of 


55 8 FA Two Ordets of Fibres, the Smalleſt make a Fine Net-work within the Larger Spaces 


De. Drakes of the Net-work of the Larger Fibres; The Spaces betwixt the Glands are filled up 


Anthropologia with Fat, and there are Abundance of Veſſels that go from one to another, and are 


Re 1 3, all Incloſed by the Membrana Carnoſa; Theſe Glands ſeparate the Milk or Chyle from 
&c, Book 2. the Blood, Iſſueing out of the Left Ventricle of the Heart, to which the Chyle is not 


e yet Aflimilared, and which is driven hither along the Thoracick Arteries, unleſs we 


Anatomia allow the Vene Lacteæ to come hither, which Opinion | is not thought Probable; And in 
Reformata, the Papillz all the Tubs Lactifers End; The Areola is a Small Circle, which Surrounds 


OE the Papilla, which in Virgins is Pale and Knotty, in thoſe that are with Child, or 


Tauvrys give Suck, Brown, and in Old Women Black, as the Papilla is Red in Vitgins, 
Rational An, J {vid in thoſe that give Suck, and in Old Women Blackiſh ; The Tubuli Lachiſeri ae 


rom 


Chap. 4. 5. Kc. Seven or Eight, or more Small Pipes, which have ſeveral „ Canals, by which 
ro the 8% they Communicate with one another, and they grow Smaller, and Smaller, to their 
Alphonſus 4 h f : 

Borellus de Extremities in the Papilla; The Milk is conveyed to them from the Artcrics, which 
Motu Ani- Terminatc in the Glands, that ſeparate the Chyle from the Blood brought thither, 


en Ke. às Was before ſaid ; which Chyle Runs into the Tabuli Lacliferi, upon the Suction of 


to the 9% the Child: As to the other External Containing Parts of the Breaſts, namely, the 


Bones and Muſcles, we ſhall Leave them, With the Anatom iſts, to be Diſcourſed 
or Diſtincly and Apart from the Preſent Argument. 


That the Milk $435 Tart which is here to be Conſidered is, what Account can be given of 
in the Breaſt is theſe Parts, and the Milk, which they contain, from the Doctrine of the Expanſtve 
e and Contractive Forces; Some have Thought, that the Chyle may pals Directly to the 
the Glands of Breaſt by Lacteals from the Stomach, or the Common Receptacle, or the Ductus 


ive imme Thoracics, or from the Womb; but Diemerbroeck and Others, who are of this Opinion, 


| from the Ar- 


terial Blood, are Contuted by Keno, Dr. Wharton, and Dr. Needham ; and Tawvry has ſhewn, that 


3 EY = all the Chyle is Tranſmitted thro' the Subclavian Vein, both by Experiments from 
Ade 2 {+ 


wed in the Dr. Lower, and by his Own, which Confirm them: Anatomiſts therefore have Generally 


Mamme & gone into the Sentiments before Explained, that the Chyle is Separated by the Glands, 
1 55 | | | in 


Chap. VII.  Pleurs, ad Mediaſtinum- 379 


in the Mammæ or Breaſts, from the Blood conveyed to them by the Mammary or Mixture co 
Thoracick Arteries; But how this ſhould be is as little Intelligible as the other; 175 HA 
Since the Chyle is ſuppoſed to be Transformed into Blood in the Heart, and how Tales 

it ſhould be Separated from, it by the Glands,” when it is no longer in it, but is 
Changed into another Subſtance, is not to be Conceived; To Say, that the Chyle is 

not perfectly Aſſimilated into Blood, as Dr. Gibſon, and Dr. Keill, or, To Say, 48 

Tauvm, that the Blood is Compounded of all Particles, of Milky, of Bilious, Urinous, 


che. is To Say indeed, but not To Prove or Evince the Aſſertion. 


Ir is more Probable therefore, that as the Chyle is made in the Stomach, and the 
Firſt Inteſtines, the Bile in the Liver, the Blood in the Heart, and the Nervous Fluid 
in the Brain, ſo that the Milk is in the Breaſts, and that it Differs from the C hy le, 
tho not much in Colour, yet in Quality and Subſtance; And therefore Dr. Whartor's 
Argument is of no Force againſt Milk being made from the Blood; Since according 
to him, if Chyle is Firtt Excocted into Blood, and then made into Chyle or Milk, 
Nature would Act in Vain and Fruſtrate her own Work: Whereas we Affirm, that 
Chyle is Effected and Produced from the Digeſtion of the Aliment; but Milk from 
a Digeſtion of the Blood in the Glands, hy the Fat of the Breaſts, and that as the 
Caulcs, ſo the Fluids Formed and Conſtitured from them, arc Different. 


| Tavs, tho' our Aliment is Red, or Green, or Yellow, or of any other Cloth: Milk and Chyls 
it is Reduced to a White Chyle, and is Reſembled in it's Conſiſtence and Colour Different in 
to Barley-Broth; And by the ſame or the like Operations in the Animal Syn ie cares, 
is not Inconceivable, that Blood may be Reduc'd to a Milk; which is very Different 
from the Former Fluid, ſince no one ever Imagined, that Water-Gruel could by any 
Art be Transformed into thoſe Coagulums, of. which Milk is known to be Capable - 
by every Days Experience; Beſides that the Conſiſtence of the one is much Greater 
than that of the other. | 

Wrar Confirms this is, that Aalpig hius likewiſe is of Opinion, that the Butter This. Aan 
Part of the Milk Iſſues from the Fat of the Breaſts, and Dr. Drake Aſſerts, that in & the Milk in 
all Milk the Butter and Oil of it is a Great Part, and that it ſeems to conſiſt W ee 
Nothing but Water and Oil united by the Artifice of Nature, perhaps by the Inter- Maipighius; . 
vention of Salts, with which Milk however Sweet abounds, and he tells us, that by 44 Pr. Drake: 
the Mediation of Salts, Water and Oil may be ſo Mixed, as very much to Reſemble 
Milk, tho' we cannot come up to the Mechaniſm of it, and Make it: In Anſwer to 
Malpichins, Dr. Gibſon Objects, in the ſame way as Dr. Wharton before, that it is Im- 
probable, that Nature ſhould Separate the Oily or Fatty Particles of the Chyle, to 
the End they may be Mixt with the ſame again; Which Objection ſuppoſes Two 
Things, which we Deny ; Firſt, That Chyle and Milk are the ſame; And Second, 

That Fat is made from Chyle; Since we have given an Account how Fat is Formed 
before, and that it has as mich it's Peculiar Production from the Expanſive and Con- 
tractive Forces, as Chyle it ſelf has; And we may as juſtly Affirm, that Chyle is 
made from Fat, as this from the other; Beſides which, there is no one ever Dream'd, 
that Barley-Broth or Water-Gruel, to Which Chyle is . Contained much 
Oil or Butter in it. 

We cannot therefore but Think, that Milk is made by the Expanſive Force of the How Milk i 
Blood Mixing with that of the Fat, which is of a Lower Degree, and with the hea 
Neryous Juice, v which is of a Contractive one; The Contractive Force gives it it's a 
Salts, and the Expanſive it's Sweetneſs and Oil, and there is Apparently a Lympha or 
Water, in which the Red Globuli of the Blood Swim, beſides that which is Imported 
by the Lympheducts obſerved by Dr. Wharton; From whence there will be all the 
_ Ingredients, which Dr. Drake. requires to make a Milk of, and theſe are all worked 
up together by the Animal Force, which he calls, the Artitice of Nature, that is, 
by theſe Expanſive and Contractive Forces Acting amongſt each other in the Animal 
Syſtem, which cannot be by any Methods Imitated exactly out of it; As the Animal 
Oil or Lympha cannot be Repreſented by a Vegetative one and common Water, 
the Two Former having a Peculiar and a Greater Degree of the Expanſive Force 
than the Latrer, and ſuch a Degree, as cannot be Induced upon aha but by the 
Digeſtions and Circulations, and other Motions, in the Animal Frame. 


LD 2 > H 


2 Cielo, As to the . e or + Fluid, which we ak to 5 not any as ; OY 
Wa 1 Be Ba of the ſame Kind and . Subſtance with the Brain, Dr, Hharton concurrs with us 
planation of in Attributcing a Share to it in the Formation of Milk, and the Objection which 
no Fore. is made againſt it by Dr. Gibſon, we ſhall here conſider, namely, the Weakneſs, which 
| it muſt needs Induce upon the Mother, to have ſo much of it Drained away by 
Suction, which is alſo a Reaſon alledged againſt the Blood's being Exhauſted in the 
ſame Manner; But is not the Anſwer eaſy, "that the ſame Objection would lie againſt 
the Chyle? Since the Blood and the Nervons Fluid would be Defrauded of ſo much 
, Chyle, as would be Requiſite to ſupply their Syſtems; And it is not Material, whe- 
ther we take ſuch a certain Quantity of Blood and Spirits away, which will be Re- 
plac'd by the ſucceeding Chyle, or whether we take ſuch a certain Quantity of Chyle 
away, which was by Nature deſtined to Replace the Expence of Them. 

Another Ob- Ir to this Doctrine it is Oppoſed, that therefore, if This were True, Milk ſhould 
Jon, _ be Produced by the Adipoſe Membrane, and by the Omentum; As to the Firſt, it is 

7 % Ad. a Confirmation of what we have ſaid, that a Kind of Milk is Produced by it; fince 
poſe Mem- the Reticulum Mucoſum Or Parenchyma, which lies betwixt the Cutis and Cuticula, is 2 
_ ee he White Milk or Slime, which is Scraped off from the Inner Side of the Cuticula, when 
Conſidered. Raiſed from the Cutis; And as for the Laſt, it has been ſhewn, that the Fat of the 
_ Omentum is not of an Oily and Expanſive, but in ſome Degree of a Contractive Na- 
ture, by it's Brittlencſs, and it's Proneſs to be Congealed; There is yet a Greater 
uantity of Milk in the Breafts than under the Cuticula, becauſe there is a Greater 


Influx of Blood, and a Greater Proportion of Fat in Them. 


the Breaſls F. 3. HENCE alſo the Breaſts Swell about the Time of Puberty, 400 the Eruption 
ee 052 of the Menſes; Becauſe we have ſaid the Expanſive and Sanguincous Syſtem Prevails 
Foal . moſt in the Female Sex, and the Nervous and Contractive in Men; and from the 
Eruption of Fetus to Puberty there being a Conteſt betwixt the Expanſive and Contrative Forces 
ju ogra in Women, the Expanſive now becomes Predominant, and the Blood Diſcharges it 
are no ſuch ſelf by the Hypogaſtrick Arteries in the Monthly Profluvia, and by the Thoracick or 
Nr wt Mammary into the Breaſts, where by a Mixture with the Nervous and Contractive 
flem, with 29 uice it is Elaborated into Fat, as before Explained, in order to Form Milk upon 
Reaſon of Pro- ens {till a Greater Quantity of Blood that way by Suction; On the Contrary 
Fran OY this Phxnomenon is not obſervable in Men, there is no Swelling of the Breaſts, nor 
Borellus De no Efflux of the Menſes, becauſe the Contractive Force is moſt Prevailing in Them; 
ati ry of which Kind is the Semen, and which is Acknowledged by Borellus to be of the 
Pare © Nature and Subſtance of the Brain, and is Agrecable to what we before Alledged 
concerning it; and the Diſcharge of it is as much an Indication of the Contractive 
Force being Superior in Men, as that of the Aenſes is of a Superior Expanſive in 
Women: And as we have all along ſhewn, that to Preſerve the Animal Syſtem there 
muſt be a Kind of Ægquilibrium betwixt thoſe Two Forces, ſo from hence we are far- 
ther Confirmed in that Opinion, becauſe it is neceſſary even to the Procrcation 


of it, that is, a due Mixture of the Expanſive with the Contractive is fo. 


Why the Milk F. 4. Bur to go on with the Phænomenons of the Aammæ or Breaſts; This gives 
Flows into the a Solution of the Difficulty, which has been thought Impoſlible to be Explained, 
1 bl namely, why the Milk flows into the Breafts at certain Times only: Becauſe upon 
Puberty, and by an Exceſs of the Expanſive Force at that Age, the Blood is Derived 
into thoſe Parts, where there is the leaſt Obſtruction to it, and conſequently, where 
there is a Paſlage open to it out of the Body, as by the Hypogaſtricks and the Papillæ; 
by the Former of which it is Diſcharged, but mecting with a Nervous or Contractive 
Force in the Latter, and in the Mamme, together with the Lympheducts, it is 
ſoftened into Fat and Oil and there Remains; Afterwards upon Suction, there being 
more Blood drawn that way from the Mammary or Thoracick Arteries, it is Trans- 
formed into Milk by a Mixture with the Oil, Lympha, and the Nervous Fluid, as we 

have already ſhewn and Evinced. - 
ini it is Want: F. 5. In Old Women, as the Expanſive Force Abates, and as the Aammæ by the 
ing in Ol Contractive Force, upon a Deficiency of the Expanſive, Harden into Glands and 
ge „ Veſſels, that is, as the Blood, and Oil or Fat, Declines, the Milk is no farther Produced; 
Glands Per. And if Dz#emerbroeck's Inſtances are True, which may be much Queſtioned, and may 
ce * only the Prate and Tattle of mere Old Women, that Milk has been ſupplied 
: | from 


> Þ 


Chap: VII. Pleura, and Mediaſtinum. 


from them, it muſt be, upon the Account, that their Mamme have ſtill Retained 
their Fat or Oil, and that there has been a plentiful Influx of Blood into them, 
which will be found to be as Rare, as Men preſerving their Senſes and Reaſon in 
their full“ Force and Vigour to Fourſcore, or an Hundred; Certainly it cannot 
Proceed from Imagination, becauſe almoſt every Old Man or Old Woman might; 
upon ſuch a Suppoſition, be Capable of giving Suck to Infants, whereas we have 
only Two Examples mentioned by him, the one of the Former, and the other of 

the. Larter, 3 | | | 

As to the. Glands therefore, they are not, as Anatomiſts Imagine, to ſtrain the 
Chyle from the Blood, but having a Contractive Force, which we Explained before in 
the Glands of the Meſentery, they Repreſs and Reſtrain the Expanſive of the Blood, 
and Bring it to a Temper nearer to Milk, which is Perfected, by the Oil and Lympha 
in the Breaſis, into that Balſamick Fluid, which is fo neceſſary to the Conſervation 
of the Infant; and which by the Compoſition, we have Named, muſt be very well 
and rightly Adapted to that Purpoſe; that is, to the Maintaining the Riling Aquili- 
trium of Forces in the Child, without any Detriment or Prejudice to Them. 

F. 5. Tarts Account of the Glands gives us alſo a Reaſon, why the Largeſt is 
ſituate under the Papilla, which the Preſent Anatomy cannot do; For if the Glands 
are to be Conlidered only as Strainers of the Chyle from the Blood, the Largeſt 
would not be Placed there, where all the Milk in the Breaſts is already made, and 4, Tudul 
where there is no farther occaſion for a Percolation of it; On the other Hand, as Ta e 
we ſhewed in the Meſentery, the Glands muſt be the Greateſt, where the Contractive the Arcola are 
Force was the Greateſt from the Vertebra of the Loins, and where the Expanſive was Cen 
the Leaſt from the Alimentary Duct, or Canal, ſo here the Gland under the Papilla 
muſt be the Greateft, becauſe the Contractive Force of the Nervous Juice, and Lympha, 
is the Greateſt by the Extreme Senſibleneſs of thoſe Parts, and the Expanſive Force of 
the Blood is the Leaſt, as Mixing with the Fat and Oil of the Breaſts, and being op- 
poſed thro the Whole of them by thoſe Contractive Forces; and the Tululi Lackiſeri 
grow Smaller and Smaller to their Extremities in the Papilla upon the Increaſe of the 
ſaid Contractive, and Diminution of the faid Expanſive Forces; Laſtly, As there is 
ſome Blood Wreſtles thro' all this Oppoſition, it's Expanſive Force is thereby Aug- 
mented and Heightened, as we before ſaid of the Blood, which paſted thro' the Liquor 
of the Ammon to the Liver of the Fætus; This Expanſive Force therefore Exerts and 
Diſplays it ſelf beyond the Breaſt, by which the Papilla is Formed, and from the Vi- 
vacity and Livelineſs of it, the Red Colour Enſues, which upon a Decay of the Ex- 
panſtye, Firſt Turns to a Livid, and Then to a Blackiſh ; The Areola ſeems only to be 
{o many ſmall Efforts of the Expanſive towards the Raiſing ſeveral other Papille round 
the Large one, but the Expanſive being too Weak there is nothing more Produced 
than certain little White Knots or Protuberances in the Skin, and the Expanſive 
Force of the Blood, which "thruſt them out, Languiſhing by Age, they become 
ſomething like the Papua, Firſt Brown and Then Black, as before Recounted. 
F. 7. Havixs laid the Cavity of the Thorax Open, the Diaphragm, Pleura, Media- 
ſlinum, Heart, and Lungs, Appear. 

IHE Diaphragm or Midriff Divides the Trunk of the Body into Two Ventricles, 
the Aldomen and Thorax; It is Exceeding Nervous, and, thro' the Great Conſent it 
has with the Brain, when Enflamed or Diſtempered Affects the Mind; It is almoſt romiſts. 
Round, Excepring it's Two Appendages, whereby it is Faſtened to the Yertebre of Sec the Places 
the Back and Loins; It is Scated Tranſrerſely or Acroſs the Body, only Slopeing "Tarn Ns 
little Backwards, and is as Broad as the Width of the Thorax, for it's Edges are The Dis- 
Faſtened to the Lower Part of the Hernum, to the Ends of the Loweſt Ribs, and to ee ee 
the Loweſt Vertebra of the Thorax; It's Subſtance is Muſcular, Conſiſting of Carnous $,4/ance. 
and Tendinous Fibres, like other Muſcles; It has formerly been thought to be only 
one Continued Mulcle, but Caſpar Bartholin Divides it into Two, a Fore and an 
Hinder, or an Upper and a Lower, as the Diaphragm is ſomething ſlanting Back- 
wards; The Upper Mulcle by one End, vir. it's Head, Adheres Circular-wiſe to the 
Ribs and to the Appendix of the SHernum, the Other paſſeth into the Tendon, which 
makes the Neryous Center of the Diaphragm, and is Spent on or Continued unto 
the Fleſh of the Lower Muſcle, and fo the whole Midriff becomes like one Digaſtrick 
or Double-Belly'd Muſcle; the fame Author has obſerved, that the Fore-part of the 
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Concerning the Thorax, Diaphrag , Book III. 


Upper Muſcle Shoots forth a Tendon to every Baſtard-Rib on each Side the Stermm, 
to which Ribs the Upper Part of the Tranſverſe Muſcles of the Lower Belly alſo 
Adheres: The Lower Muſcle Springs from the Vertebræ of the Loins and Back, and 
Riſes from thence by Two Appendices, the Right and Left, the Former of which 
Exceeds the Lattcr in it's Length, and in the Number of it's Carnous and Tendinous 
Fibres; The other Extremity of this Muſcle is joined in an Oval to the Center, or 
Tendinous Part of the Diaphragm, and the Fibres of both the Upper and Lower. 
Muſcles Tend in a Kind of Radius's from their Centers to their Circumferences ; 
The Upper Muſcle is Thin and Broad, the Lower is Thick and has a very Fleſhy 
Helly ono 55; Fd %%% 0 EY 
It's Coats and Ine Upper Side of the Midriff is Cloathed with the Pleura, and it's Lower with 
D., Gibſon the Peritonæum, to the Upper Membrane the Mediaſtinum and Pericardium are Knit, 
Fig. 2. & 3. and ſometimes the Loweſt Tips of the Lobes of the Lungs, but this is Preternatural; 
. 55 !3- lt is Perforated in it's Tendinous Part by the Vena Cava Aſcending from the Liver, 
Chap. 12. and in the Fleſhy Part of it's Lower Muſcle by the Gullet, and Two Stomachick 
Nerves Springing from the Par Yagum, where the Fibres do not Run ſtreight from 
the Appendices, as before, but bend towards and Encompals the Orifice, by the Con- 
ſtriction of which the Gullet is exactly Cloſed, ſo that the Continual Motion of the 
Diaphragm cauſes no Regurgitation of the Contents of the Stomach, nor is the 
Aſcent of any Vapour Permitted thro it; The Laſt Perforation is made behind the 
| Appendice&>y-_the Deſcent of the Aorta along the Vertebræ of the Loins and Back, 
the Thoracick Duct, a Branch of the Vena Arygos, and the Intercoſtal Nerve. 
1% Arteries, Ix has Two Arterics called Phrenicæ from the Deſcending Aorta, and as many Veins 
Veins, and from the Aſcending Cava in their Paſſage thro' it, with ſome other Peculiar ones, 
_ 8 from the Vena Adipoſa and Arterie Lumbares; It's Nerve, which is called the Nerve 
Lekghings of the Diaphragm, Ariſes from the Vertebral and Communicates with the Intercoſtal 
Pair, according to Dr. Villis, from whence he Aſſigns a Reaſon of the Great Conſent 
of the Midriff with the Heart, Brain, and Face, when a Man Laughs; For when the 
Imagination is Affected with Pleaſure, the Heart would fain Triumph by Throwing 
off it's Burthen, wheretore, that the Blood may be the Quicklier Emptied out of it's 
Right Ventricle into the Lungs, and. conſequently out of the Left into the Aorta, 
the Diaphragm, being Inſtigated by the Nerves from the Intercoſtal, is drawn up- 
wards with a more Rapid Syſtole, and often Repeating it's Jumps, bears up the Lungs 
and cauſes them with more Quickneſs and Frequency to Diſcharge the Air and Blood, 
but the ſame Intercoſtal Nerve, which Communicates below with the Nerve of the 
Diaphragm, is Continued above with the Maxillar Nerves, and therefore, when a Cack- 
ling is begun in the Breaſt, the Geſtures of the Mouth and Face anſwer thereto ; and 
when the Diaphragm is wounded in it's Nervous Part, the Muſcles of the Face ſuffer 
Convulſions and an Involuntary Laughter, or the Ri/zs Saraonms, is Cauſed. 

THE Uſe of the Diaphragm is, Firſt, To Divide the Thorax from the Abdomen, that 
Noiſome and Impure Vapours may not Aſcend from the more Ignoble Parts, as the 
Guts, to offend the more Noble, as the Heart ; Second, To help the Muſcles of the 
Abdomen in Excluding the Excrements and, in Women, the Fatus, and to Preſs the 
Stomach and Inteſtines for the Diſtribution of the Chyle; Third, To aſſiſt Reſpi- 
ration, which is ſuppoſed to be Performed in the following Manner : The Diaphragm 
from the Yertebre to the Circumference, according to Sen and Bartholin, is Convex 

towards the Thorax, and Concave to the Aldomen, whole Firſt Motion is downwards, 
ſo that from a Convex Laxity it is Depreſsd to a Plane Surface, as Bartholin Teaches, 

without being Extended, as Steno Suggeſts, or Thruſt into the Abdomen, as Diemerbroeck ; 

This Depreſſion of the Diaphragm to a Plane Surface, by which it's Circumference 

is Extended, muſt of Courſe Elevate the Sides of the Thorax, which Dzemerbroeck's 
Protruſion of it into the Abdomen could not do, and yet this is what we Experience. 

The Cavity of the Thorax being thus Enlarged, the Air by it's Preſſure or Elaſticity 

Iſſues in at the Trachea, Aſpera Arteria, or Wind-Pipe, and the Bronchus, which is the 

Lower Part of it, and immediately Poſſeſſes all thc Bronchia, or Branches of the Brox- 

chus, and Veſiculæ of the Lungs, and Puffs them up and Inflates them, by which means 

Inſpiration is Effected; On the Contrary, the Diaphragm now Returning to it's For- 

mer Convex Situation, and Moving upwards into the Thorax, it's Sides fall towards 

each other, whereby it's Cavity is Diminiſhed, and by this Compreſſion of the Thorax, 

| Cp and 


1s Uſe. 


Cauſed. 


© 


| Lungs is Smooth, but the Inner is Rough, by Reaſon of the Fibres, whereby in ſome 


Parts, and it's Chief Uſes are, To divide the Lungs, ſo that if one Part is Wounded, 


Women, than in Men; In Infants it conſiſts of Three Glands, and is ſomething like Uſe. 
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and the Contraction of the Muſcular Fibres of the Peſicule, and of the Inner Coat 
of the Trachea and it's Bronchia, the Air is Expelled from the Lungs by the ſame 
way, by which it Entered, which is the Account given of Expiration; and thus, 
Inſpiration and Expiration e Lach other „ b Ota. is 


THE Motion of the Midriff i is old to 55 Mixes: 19 9 rh Anal and Vo. 
luntary, than Natural and Neceſlary, becauſe, tho it Moves in out Sleep, yet, W hen 
we are Awake, we can Stop, Slacken, or Haſten it's Motion. 

TIE Pleura is a Double Membrane, Which Covers all the Cavity of the Thorax, hes 3 
and is White, Thin, and Hard, Reſembling the Peritonæum, the Inner Membrane, or arenen 
that next the Thorax, is the Thickeſt; Tis ſmooth on it's Inſide, and bedew'd with a Arteries, Veins, 
Watcriſh Humour, Proceeding probably from Vapours Raiſed from the Blood, _— OOO 
Condenſed by the Comparative Coldneſs of this Membrane, but the Outſide, which 
is fixed to the Perioſtoum of the Ribs, is Thinner and Rough; It ſends out from it's 
Infide certain Nervous Fibres eyen in Healthful Perſons, 1 are Inſerted into the 
Inveſting Membrane of the Lungs, and Hinder the Aſcent and Deſcent of them in 
Reſpiration, without any Great Injury to their Breathing, tho' ſoinctimes, when they 
tie the Lungs too Cloſe, they. Salle Continual and Incurable Dyſpnaa 3 It's Per- 
forations below have been already mentioned, thoſe above arc for the Yeza Cava 
Deſcending, and the Aorta Aſcending, the Gula, the Rough Artery, LaQtcals, Lym- 
pheducts, and Nerves; It Ariſes from the Membranes, 8 Inveſt the Medulla 
Heinalis, and from the Vertebræ of the Back, from whence it comes forward on each 
Hand by the Sides to the Sternum, or Breaſt- Bone, under which the Membranes of 
each Side are joined together, and ſo becoming Double, it goes back again ſtreight 
from the Middle of the Breaſt to the Back, Dividing the Cavity of the Thorax into 
Two Parts, and one Lobe of Lungs from the other, and is called the Meaiaſlinim ; 

It has Veins and Arterics from the Superior Intercoſtal Branches, and they are [Sid to 
Run between the Two Membranes of the Pleura, bet Wixt which, when any Matter 
Impoſthumates, from whence an Inflammation is Cauſed, a Pleuriſy is ſuppoſed to 
be Produced; It hath Nerves from Twelve Vertcbral Pair, namely, from all the 
Pairs of the Thorke, for from betwixt cath: of wc Twelve Fertevr of. Fig Back there 


Springs a Pair of Nerves. 


THE Mediaſtinum i is Formed by a Can en of the Pleura, as Above, and con- The Mediaſti- 
ſequently conſiſts of Four Membranes, being a Duplicature of the Pleura, which con- 2 2 
ſits of Two; As it Tends from the Sternum, where, they arc ttrialy United, the ies, and Uſes. 
Duplicated Membranes are Seycrd, ſo as to Contain the Heart with it's Pericardium _ 
in the Cavity, which Intervencs their Separation ; After which they again Unite as 
Cloſe, as before, but preſently Part, to Form as Long, tho” a Narrower, Cavity for 
the Oeſophagus, or Gullet, the Vena Cava, and Stomachick, Nerves to Deſcend by; 

Where it is Parted, it is Thinner and Softer than the Pleura ; The Outſide towards the 


Places it adheres to the Pericardium, and there is Fat diſperſed in it, eſpecially about 
it's Veſſels; It has Veins, Arteries, and Nerves, and ſome Lympheducts, as other 


the other may be Secure, To keep the Heart from Falling upon the Back, or Brcaſt- 
Bone, or the Ribs upon our Bending our ſelves Backwards, Forwards or on one 
Side, To give a Paſſage to Veſſels, and ſupport the Diaphragm againſt the Weight af 


the Stomach and Liver, which hang by it. 


Tax Thymus is a Glandulous Body, ſituate in the Upper Part of the Mediaſtinum The Thymus, 
under the . it is Whitiſh, Soft, and Spongy, and Larger in Children and —5 erg 
the Sweer-Bread, but in Adult Perſons it Drys and Contracts up into one Subſtance ; : 

Ir has no Proper Duct, whereby any Thing is conveyed into any Peculiar Cavity, and 
therefore is Efteemed in the Number of Songlobate Glands, tho' Dr. Drake makes it 
a Conglomerate one; The Jugular Vcins and Arteries pals thro' it, as they go to 
the Neck; In Children it has Liguor like Chyle in it, and it's Nerves and Lymphe- 
ducts are Acknowledged ; The Uſe of it is ſcarcely Known, and only Guets'd at by 
Anatomilts, the Later think it is a kind of Diverticulum to the Chyle in the Tho- 

racick 
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racick Duct, when over charged in Children, and that it conveys a Lympha from the 
Adjacent Parts to the ſaid Duct; It having no Valves, for if Wax or a Liquid is 
Injected into the Ductus Thoracicus, it will pals into the Lympheducts of the Thy mus. 
We ſhall now, as Uſual, Examine theſe Phænomenons of the Amal Syſtem by the 


Doctrine of the Expanhve and Contractive Forces. 1 


2. 8. AND Firſt, the Diaphragm Sepatates the Thorax. from tlie Aae by the 
Exertion of the Expanſive and Contractive Forces athwart the Body, which could not 
be done in any other Place of the Thorax, or the Abdomen, they being both already 
poſſeſſed by the Lungs and Heart, and by the Stomach, Liver, and Inteſtines, which 
as we have ſhewn are Primarily Formed, Excepting the Lungs, which will afterwards. 
be Proved; In this vacant Space therefore the Contractive Force of the Netyous 
Fluid from the Spine Advances, which is Confirmed by Anatomiſts, who acknow- 
ledge it's Riſe to be in Two Nervous Appendices Produced from the Vertebræ of the 
Back and Loins, that it is Derived from the Membrane, which Inveſts the Hedulla Spi. 
nalis, and the like; And hence it is, that the Tendinous Fibres, of which it is Com- 
poſed, are Propagated, as a kind of Radius's from the faid Vertebræ, as a Center; But 
whilſt this 1s doing, the Expanſive Force of the Blood from the Deſcending Aorta 
Exerts it ſelf in the Phrenick Arteries, to whole Aſſiſtance likewiſe the Lund Ar- 
teries Arrive, in order to Balance the ContraQive Force of the Nervous Fluid from 
the Spine, by which it's Carnous or Fleſhy Fibres are made, being Conſtipated by 
the ſaid Contractive Force from Blood into Fleſh; To which the Nerve of the Dia- 
phragm alſo Contributes : The Diaphragm is alſo Slanting, being Lower at it's Riſe 
in the Vertebræ, or in it's Nervous and Contractive Part, and Higher at it's Ending in 
the Hernum and Ribs, or in it's Carnous and Expanſive, becauſe Naturally the Con- 
tractive, as it Tends to a Center in it's Force, Deſcends likewiſe towards the Earth, 
but the Expanſive, Dilateing it ſelf from a Center, Riſes and is Elevated from it: 
Nor is it any wonder, that ſo Nervous a Membrane, which is immediately Derived 
from the Spinal Marrow ſhould, when Enflamed or Diſtempered, ſo 1 Affect 
the Mind, whither all Nervous Senſations are Ultimately N 


FS. 9. Tar Reaſon, why this Muſcle of the Diaphragm, which 1 would be 
but one, is Divided into Two by the Intervention of the Nervous Center, ſeems to 
be the Paſſage of the Vena Cava Aſcending from the Liver, which, Containing the 


Intervention of Expanſive Force of the Blood, Heats the Parts about it, to Balance which therefore 
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in this Caſe likewiſe: 


the Contractive Force of The Nervous Fluid Aſſembles to it, and Conſtitutes that 
Part, Which is called the Tendinous, juſt as about the Aorta the ſame is done by the 
Appendices from the Yertebre; On the other Hand, the Expanſive Force of the Ali- 
ment, which is carry'd thro' the oeſophagus, is Small and Gentle in Compariſon of 
that of the Blood, and therefore is not Encloſed with ſuch a Degree of the Con- 
tractive Force, but yet the Tendinous Fibres Bend towards it, and more nearly En- 
compaſs it, and Leave their Rectilineal Progreſs in order to Counter-Poiſe it: And 


for the ſame Reaſon the Diaphragm is Convex towards the 7horax and the Heart, 


and Concave to the Guts and Abdomen, the Contrattive bending towards the Expanſive 
The Lower Muſcle of the Diaphragm is alſo more Thick 
and Fleſhy, and the Upper Thinner, becauſe the Contractive Force at the Vertebræ 
or Origin of the Former is Greater than that of the Tendinous Part of the Latter ; 
and conſequently, the Expanſive Force of the Fleſhy Fibres muſt be Greater and 
Stronger to Balance the one than the other: The Midriff Adheres Cloſe to the Her- 
aun 10 Ribs on each Side, not by the Expanſive Force of the Fleſhy Fibres, but by 
the Contractive of the Nervous and Tendinous ones; for, having now made it's way 


 thro'- the Expanſive, it more ſtrongly Cements and Unites to "the Perioſteum, which 


is of the ſame Nervous and Contractive Force with it; And this is the Reaſon that 
Bartholin Affirms, that the Upper Muſcle Shoots forth a Tendon to every Baſtard- 
Rib on each Side the Stermmm; The Upper Side of the Diaphragm is Lined by 
the Pleura, and the Lower by the Peritonæaum, which are more Fleſhy Membranes, 
that is, have a Greater Expanſive Force, and are made by it to Encompals and Con- 
fine the Contractive of the other, that it ſhould not be too Prevailing. 


$F. 10; Zs 


F. 10. As to Laughing, there is an eaſy Account given of it from theſe Principles, The Phun 
without ſuppoſing that Communication of the Intercoſtal Nerve with the Nerve of the „ 7-5 
Diaphragm below and the Maxillar above, and the Heart's Endeavouring to throw off deer for by 
it's Load, according to Dr. Willis; For what? Theſe Nerves do not only Communicate 4997/7 
with each other, but there is a Connexion almoſt betwixt all the Nerves of the Body, re er 
as may be ſeen in the Syſtem of them, Expreſsd Tab. 16. Appendix to Vol. 1. of ti from the 
Dr. Drake's Anthropologia, and in Dr. Willis Anatomy of the Brain, Tabb. 9, & 11 1 . 
And it is not Probable, that the Communication here mentioned ſhould Produce. 885 
ſuch Particular and Singular Effects in the Parts ſpecified in Diſtinction from the 
Reſt; And why, when the Imagination is Pleaſed, the Heart ſhould Endeavour to 
throw off it's Burden, is Unexplained, nor is there any Natural Dependency ſhewn 
of the one upon the other; Beſides the Cacſinnus, or Noiſe, occaſioned by Laughing, 
cannot be owing to the Quick Expulſion of the Air from the Lungs barely, for a 
Quicker or Shorter Inſpiration or Expiration can no more Produce ſuch a kind of 
a Sound, than our Quick or Short Breathing can produce a Note, or a Modulation 
of the Voice; On the other Hand, Joy, Pleaſure, Delight, and Satisfaction, are Af. 
fections in the Mind of an Expanſive Force, and are Raiſed in it by ſome Expanſive 
Force in it ſelf, or which is External to it; Thus Wines and Spirituous Liquors, 
and Wit, which conſiſts in a Velocity, and a Diſſolution or Diſlipation, or Airyneſs, 
of our Ideas, are Evidently of an Expanſive Nature, and occaſion Mirth, and Laughter, 
and Jollity, and as Similar Forces produce Sinular, Mirth and Laughter likewiſe muſt 
be of an Expanſiye Nature; And from hence it comes to pals, that as ſoon as the 
Mind is thus Aﬀected, it Communicates it's Expanſive Force to the Neryous Syſtem, 
which is of a Contractive, and which Reſults and Rebounds upon the Impreſſion, 
and Exerts it ſelf in Leaping, Jumping, Danceing, Laughing, and the Like; in the 
ſame Manner, as the MO of an Harp, which is of a Contractive Nature, is Raiſed 
into Vibrations by Percuſhon, which is of an Expanſive, and in the ſame Manner, 
as we have ſhewn all Motions are Produced and Continued by an Oppoſition of 
the Expanſive and Contractive; which Solution, if True, is a plain Conviction of 
the Diſtinction of the Mind from the Body, and that it is not the Intercoſtal or 
Diaphragmatick Nerve, which is the main Inſtrument of Laughing, but the whole 
Nervous Syſtem ; and which is the more Confirmed from hence, that Men do not in 
that Action ſhake their Maxillar Muſcles and their Diaphragm only, but their Sides 
and their whole Body. 2 „ =; | 1 
F. 11. As to the Cachinnus in Particular, or the Noiſe made in Laughing, it is a The Cachin- 
Quick Return of the Voice from the Quick Vibrations of the Nervous Syſtem, Part 2, f rg aan 
of which Acts upon the Lungs, but the Voice it ſelf is formed, as all other Modu- 1 05 
lations of it, by the Intervention of the Aſpera Arteria, and the Palate; an Explanation 
of which comes under the Doctrine of Sounds, which, as we have before ſaid, al ways 
Ariſe from the Reſiſtance of the Contractive to the Expanſive, which is here Com- 
municated from the Mind to the Nervous Syſtem, and from thence to the Lungs 
and Air Included, and is Reſiſted by the Contractive of the Rough Artery, Palate, 
and Elaſticity of the External Air. 


* 


F. 12. Tris Account is ſtill farther Evinced from Conſidering, what Grief and How Tears are 
Sorrow is, and how Tears are cauſed; for ſince theſe Affections are the Reycrſe of ee 
the Former, if it is True, that they Proceeded from an Expanſive Force in the Mind, Principles. 
Theſe muſt from a Contractive, which it is Plain they do; For Afflictions have a 
Natural Tendency to make Men Wiſe and Judicious, and Judgment conſiſts in the 
Gravity, Cloſeneſs, and Connexion of our Ideas, which are manifeſtly of a Con- 
tractive Nature; When therefore the Mind is in a State of Grief, which always makes 
us Conſiderate and Thoughtful, it has a Contractive Force Impreſs'd upon it; Thus 
alſo, if there is a Melancholy, or Languor in the Blood, which muſt be owing to a 
Contractive Power, the ſame State is Induced upon the Mind, and it is Inclined to 

_ Grieve and to be Sad; This Contractive Force in the Mind, Imparting it ſelf to the 
Nervous Syſtem, has alſo quite Contrary Effects from what were before Produced, 
as it ought to have, for now the Nervous Syſtem docs not Reſiſt and Rebound 
againſt the Incurring Expanſive of the Mind, but Submits to and Complys with the 
Contractive of it, the Forces being now of the ſame Nature; Hence it Contracts it 

e E | ſelf, 
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336 Concerning: the” Thorax, Diaplragm Book 1 


elf; Draws it ſelf Inwards, and Retires within the Sphere of it's Proper Activity; 
Conſequently, we find - the Body in à Reſerved and Sedentary Poſſure, the Head 
Drooping, the Legs Acroſs and the Arms Claſped within catch other, Which are all 
ſo many Indications of a Contractive Force Prevailing, and Evident Marks and Proofs 
of it, as they are Contrary to Leaping, Jumping, Danceinge Cc. The Tears alſo 
fall on ſuch Occaſions, becauſe the Nervous Syſtem, and With it the Brain, be- 
ing Contracted, the Zywpha, which always ſtands in the Ventricles of it, is Preſsd 
and Squcezed from thence, and Carry d thro' the Foramen Lachrymale, ſituate at the 
Inner Canthus, or Corner of the Eye; to which ann, tho he Rejects: GP others, 
Diemerbroeck alſo is willing to Subſcribe. 

7s Am, THE Riſus Sardonins does not Contradict the Solution before Given, ſince where 

above not Con- ſo Nervous a Part as the Diaphragm is Wounded, it muſt neceſſarily. Affect in a ſen- 

tradiced,by the ſible Manner the whole Nervous Syſtem, and ans a 9970 ram of the Face, and 


Riſus Sardo- 
the Maxillar Nerves Inſerted into Them. 


nius. 

The biapbram F. 13. AMONGST the uſes of the Diaphragm the Principat® is ſaid to be, that of 
4 15 beg Aſſiſting Reſpiration, whereas we haye ſhewn how it comes to be Formed, and that 
ae Ne in the Formation there does not ſeem to be any ſuch Deſign or Intention; "Nor docs 
the Account Propoſed to us of Reſpiration appear to, be True; In order to which 
it is Preſumed, that the Firſt Motion of the Diaphragm is N by Which 
the Cavity of the Thorax is Enlarged, and the Air thereby Ruſhes into the Lungs in 
Inſpiration; But which way is this Motion downwards Performed? Not by the In- 
curſion of the Air, for the Cavity is originally Enlarged before ſuch Incurſion ; Not 
by the Contraction of the Diaphragm, as a Muſcle, becauſe that would draw the 
Sides of the Thorax together, and diminiſh it's Cavity, whereas in Inſpiration they 
are Raifed and Elevated, and the Cavity 18 Widened and Increas d; Not by the Di- 
ſtenſion or Dilatation of it, becauſe that is not the Proper Action 5 a Muſcle, and 
only is ſubſequent upon the Contraction of it, and therefore it's Firſt Motion can- 
not be Dow nwards; But if the Firſt Motion 18. Upwards, there being no Air yet 
Inſpired, the Diaphragm will only Preſs, out what Air Reſides in the Lungs before 
Inſpiration, and upon its Moving Dowinwards, ſuch Air will be Replaced, which 
docs not. come up to the Phznomenon, as it 1s Pro oſed, of Inſpiration and Ex- 
9 7 0 which is here Endeavoured to be Explained ; I des it is manifeſt, that it is 
ut little Air, that we Inſpire and Expire at once, ſo that there does not ſeem to be 
any occaſion for the Enlargement of the Cavity of the Thorax by the Methods Al- 
ledged, that is, by the Deſcent of the Diaphragm, and Leaving a Room or Space 
for the Lungs to Swell in from the Incurring Air; Nor, which is Material in the 
Preſent Account, is it really Proved, or can it be, that the Diaphragm does Aſcend 
and Deſcend; Since another Motion may be Aſſigned to it, which is more Pro- 

bable, and will Equally Anſwer the Particulars we obſerve of it. 
lues Reſpira- F. 14. CONSIDERING: therefore what foregocs, it is more Conſiſtent with $a 
tion is Per- to Think, that Reſpiration is Performed in another, that is, in a ſimpler Manner, 
2 75 namely, not by the Local Motion of the Diaphragm, the other Muſcles of the 
Real Action of Thorax we at preſent omit, which yet have their Share in this Action, but by the 
the wi e bare Diſtenſion of it from the Expanſive Force of the Fleſhy Fibres, and the Con- 
jo as Muſales, ſtriction of it from the Contractive of the Tendinous; The ContraQtive Force of 
and how 4c- the Latter is allowed by all Anatomiſts, and we only beg the Favour to Introduce 
counted fen. the Expanſive of the Former, as Equally Natural and Proper to the Action of a 
Muſcle, with it's Contraction; And from whence Muſcular Motion in General may 


be Explained. 


nun the Ain WE have already ſbewn, that the Nervous or Tendinous Fibres of PE: Diaphragm 
of the Thorax Proceed from the Vertebræ towards the Sternum, and the Ribs on each ſide it; and 
_——_ 2, therefore the Contractive Force of theſe Fibres will draw the Ribs and Siernum to- 
the Vertebræ, wards the Fertebre, and the Expanſive Force of the Carnous, Acting againſt and in 
and jet #2: Oppoſition to the Former, will Protrude the ſaid Ribs and Sterauns from the ſame 
Jownwards, Fertebre; which, if any one will Reflect and Look upon himſelf, when he Breaths, 

he will find to be the Real Action of the Thorax; This likewiſe Explains, why the 

Ribs on one Side do not in Reſpiration Approach to, or Recede from thoſe on the 


other, but are carry'd Jointly to and from the Yertebre. 
f ON 


Chap. VII. Pleura, aud Mediaſtinum. Þ 387 
ON the other Hand, if we ſuppoſe the Diaphragm to be Moved upwards and 
downwards in the Thorax, in the Firſt Caſe, the Ribs ought to come Nearer to each 
other, as well as to the Vertebræ, and in the Taft, to Retire from each other; and 
the Cöônſtriction and Dilatation of the Thorax would be Circular, and not trom the 
Sternum to the Yertebre, contrary to Fact and Experience; This alſo Informs ns, how 
Reſpiration may be Perfect, tho' the loweſt Tips of the Lobes of the Lungs ſhould 
Adhere to the Midriff, becauſe they may eaſily follow the Motion of the Diaphragm 
backwards and forwards from the Vertebræ to the Sternum, but not fo well it's Mo- 
tion downwards without ſome remarkable Impediment to it. 
For which Cauſe the Nervous Fibres, which are ſent out from the Pletrs; and 
are Inſerted into the Inveſting Membrane of the Lungs, ſometimes cauſe an Incurable 
Dyſpnæa, which is not ſo readily Conceived, it the Diaphragm is Moved upwards and 
downwards, as if the Tips of the Lobes Adhere to it, whilſt it is Moved backwards 
and forwards, for in ſuch a Circumſtance, the Nervous Fibres would very much ob- 
ſtrut the Motion; Laſtly, This Gentle Conſtriction and Expanſion of the Diaphragm 
much better Agrees with the ſmall Influx and Reflux of Air, which we find in Breath- 
ing, than the Turbulent Ruſhing in and Expulſion of it, which the other Doctrine 
ſeems to Patronize and E ſpouſe by . and Contracting the Cavity of the 
Thorax. 
F. 15. TRE laſt Queſtion concerning the Diaphragm, is, whether the Motion, which The Dueſtion 
belongs to it, is Natural and Neceſſary, or Animal and Voluntary, or whether it is Determined, 
a Mixture of both; To which we Anſwer, that in the Human Frame, which we Da of vhs 
now Conſider, there is no Diſtintion betwixt Natural and Animal, or betwixt Ne- Diaphragm is 
ceſſary and Voluntary, and therefore the Queſtion ceaſes; For the Natural Motion e e | 
in it is the Animal, and the Neceſlary is the Voluntary, ſince there can be no Mo Animal and 
tion, which is not Animated, and no Animation, which is not with the Concurrence Veluntarg. 
of the Mind, and no Concurrence of the Mind without the Conſent of the Will, 51 
that is, every Action, as it is an Animal one, 15 e a Voluntary one, as Vo 
lition is Inſeparable from Thinking. 
Tos Sitting ſtill is as Voluntary an Action as Walking, Sleeping as Wakeing, 
and the Motion of the Diaphragm as the Reſt of it, for ſince we can Stop, Slacken, 
or Accelerate it's Motion by the Will, it muſt be by the Will that it is Perpetuated 
and Continued ; Muſcular Motion is confeſs'd to be Performed by the Will, which 
alſo is an Animal one, and therefore the Neceſſary Motion of a Muſcle is a Volun- 
tary. one; The Circulation of the Blood, which, if any other, is a Neceſſary Motion, 
is yet a Voluntary one, both as it is a Muſcular, and as the Heart it ſelf is a Muſcle 
and as we can obſtruct it by Coughing or Straining, and by a Voluntary Expulſion 
of the Air from the Lungs, or permit it to Flow thro' them at our Pleaſure : 
Nay, Theſe very Expanſive and Contractive Forces, which we have been Explaining, 
and which ſeem to be as Neceſſary in their Laws and Actions, as any Thing ION: 
Syſtem, could not obtain their Effect without an Animation, that is, without a Motu Anima- 
Mind Endued with, and Exerting, it's Faculties, One of which is Volition; of which "pe yi 80. 
Opinion, I alſo, ſince my Writing of This, find Borellus to have been. 1 
F. 16. ThE Pleura likewiſe, as well as the Diaphragm, is formed by a Contractive How 3 1 8 
Force from the Medulla Spinalis and the Vertebræ of the Back, with which the Ex- 3 £ 
panſive of the Blood Mixing from Veins and Arteries of the Superior Intercoſtal Thymus, are 
Branches, the Membrane 1s made; The ContraQtive Force is farther Strengthened by a, 
Twelve Vertebral Pair of Nerves, which will require an Addition of the Expanſive ciples. 
to Balance it; The Expanſive and Contractive being thus Increas'd, as alſo the Latter 
being Stronger from being nearer the Brain the Source and Fountain of it, which 
again is to be Balanced by an Expanſive, when they arrive at the Stermum, their Forces 
are ſtill Vigorous and Active, and ſince they Meet each other there in oppoſite Di- 
rections, and cannot Proceed forwards, tis neceſſary they ſhould Cling faſt together, 
and at the fame Time Preſs jointly backwards in a ſtrait Line from the Sternum to 
the Vertebræ, by which the Meaiaſtinum is Conſtituted and Framed: Which Forces 
mult yer give way to the Expanft ve of the Heart, and therefore Separate upon their 
Approacli to it, but Unite again afterwards, till they Separate a Second Time for 
the Expanſive in the Oeſephages and Vena Cava; And upon theſe Separations, the 
Acalaſtinum is Softer and Thinner than the Pleura, becauſe the Expanſive Forces; 
CE HA © | which 
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concerning the Heart, the 1 and Cava, Book III. 


which Divide it, Diminiſh the Contractive; The Contractive alſo takes it's Courſe 
from it's Riſe in the Vertebra along the Ribs, which are of a Contractive Nature, 
becauſe Similar Forces, according to the General Law we have Mentioned, Tend to 
cach other, and the Expanſive follows the ſame Track in order to Counter-poile it; 

| The Pleura is W hitiſh from the Contractive Force.  _ 

Tut Thymus is Formed from the Contractive Force of it's . and Lymphe 
dads, and from the Expanſive of the Jugular Veins and Arteries; It ſeems to be of 
little uſe, and only the Natural Product of the Concourſe of thoſe Forces ; It 1s 
Larger in Children and Women than in Men, becauſe the Expanſive Force is Greater 
in Them, which Diſtends and Swells it, and for the ſame Reaſon it is Divided into 

| Three, ſince it belongs to the Expanſive Force to Separate and Divide as well as 
Diſtend ; But in Men whale Contractive Force is Greater, it is Leſs, and Compinged 
into One; In Children, Chyle may ſupply the Place of me Venal Blood, and there- 


fore is many Times found in it. 


CHAP. vi. 


Concerning the Heart, and it's Pericardium, the Aorta and C ava, the 
Arteria and Vena Pulmonaris, and Circulation of the Blood. 


3 1 * 8 Parts, which we are to conſider in the . Syſtem, are the 


An Account of L. I. 

the Heart and Heart and it's Pericaraium, with the Aorta and Circulation of the Blood: 
due wo the The. Heart is the-Source of Vital Heat, and the Principal Bowel of the Body, which 
Aorta an“ no Perfect Animal wants, nor can long ſurvive it's Wounds ; It is ſituate in the 
ag the Ar Middle of the Breaſt, Encompals'd with the Pericardium and Media ſlinum, and it's 
Vena Pulmo- Lower Tip or Aucro Inclines a little to the Left Side; It hangs Looſe in it's Capſula 
naris, ad Cir- or Calc, only ſuſpended by the Veſſels, that go in and out of it's upper Part or 


eulation of the Baſis, to which the Pericardium Adheres; In Beaſts, that Feed upon Grals, it is near 


| Blood, by Ana. 


romiſts. the Middle of the whole Body, from the Head to the Tail, but in Men, and moſt 


See the Places Carnivorous Animals; whoſe Necks are Shorter, it is nearer to the Head; It has a 


Choo EY Firm, Thick, and Denſe Subſtance, Thinner, and Softer in the Right Side, Thicker, 
a e e and more Denſe in the Left, but moſt Compact and Hard at it's Tip, only on the 
Ng 8 Left Side of the Tip it is Thin, as Conſiſting moſtly of the Concourſe of the Inner 
Nerves, Ar- and Outer Membrane; It's. Parenchyma is made up chiefly of Muſcular Fibtts, ſo 


e e dan the Heart it ſelf may be Eſteemed a Muſcle. 


TIE Fibres are of Three Kinds; FIRST, The outermoſt, which Run in ſtrait Lines 
from the Apex to the Baſi is, or which Run, tho not quite from the Apex, yet 
Parallel 7 | 

'SecoxnD, Thoſe which lie next under the Former, and Aſcending obliquely from 

the Left Side towards the Right Terminate in the ſame Baſis, Imitating a Snail-Shell, 
or Screw, by their Spiral Circuit. 

TairD, The Inmoſt, which are alſo oblique, but Run a contrary Courſe to the 
Former, Ariſing from the Right Side of the Heart, and from thence Aſcending Spiral- 
Wiſe towards the Left, when, having Embraced cach Ventricle of the Heart, they 


| Terminate 1 in the Baſis on the Left Side. 


Tu Fibres of the Left Ventricle differ not Run thoſe of the Right as to Kind, 
ants they are conſiderably Stronger, and all of them are Inſerted into a Tendon, 
that is ſpread over it's Baſis under the Auricles, Part of which Tendon at the Egreſs 
of the Aorta in ſome Creatures, as in a Stag, becomes Bony; ; It's Shape is that of 
a Cone with it's Baſis upwards, and the Love Part is called it's Apex or Mucro; It is 
Bigger in Men than in other Creatures, conſidering the Proportion of thcir Bodies, 
and Leſſer and more Denſe in Hot and Bold Men, than in the Cold and Cowardly ; 
In Adult Perſons it is commonly Six Fingers Breadth Long, and Four Broad at the 
Baſis; | Outwardly it is Covered with a proper Coat, which is Thin, but Strong and 
Denſe, and very hard to Separate from it, and is the ſame with the outer Coat of 
the Great Artery,” as that, which Cloaths the Ventricles on the Inſide, is Continued 


unto and Common with that Thin Skin, that 9 the Inſide of the Arteries, 
| like 


8 


Chap. VIII. and the Circulation of the Blood. 


like a Cuticula; and hence it is thought Probable by Dzemerbroeck, that the Arteries 
borrow theſe Coats of the Heart, as the Neryes borrow their Two Tunicles from the 
Pia and Dura Mater of the Brain; Upon this Membrane, which Inveſts the Heart, 
there grows ſome hard Fat about the Baſis; It is not nouriſhed by the Blood or Chyle 
Received into it's Ventricles, but by the Veſlels of it's Parenchyma; It has Two Ar- 
teries, which Spring from the Aorta before it's Paſſage out of the Pericardium, and 
are called Coronariæ, becauſe they Encompaſs the Baſis of the Heart, like a Diadem, 
by fetching a Circuit on it's Surface, from whence they are branched ſeveral ways to 
the Apex of the Cone, where they Inoſculate; It has alſo as many Veins, which go 


| by the ſame Name; and it's Nerves are Derived from the Plexus Cardiacus and Par 


Vagum; It is Diſtinguiſhed, in it's Parts, into it's Iwo Auriculæ, it's Two Ventricles, 
and it's Septum. 


THE Azricule, or Ears, arc ſo called 4 5 ſome Similitude they have with thoſe of 1 175 Auriculæ, 


the Head, for they Riſe from a Long Baſis upon the Baſis of the Heart, and End in b. 70 8 


389 


an Obtuſe Point, making an Obrate Triangle; They are Two Appendages 5 10 . 


and are Seated over it's Ventricles, and are of the ſame Fabrick and Uſe, being both 
Muſcles, and made up of a like Order of Fibres, which are carry'd into oppoſit te 
Tendons, whereof that at the Baſi is of the Heart is Common to it, and theſe Auri- 
cule, and the other Runs along their upper Part; The Right is Larger and Softer, 
the Left is Leſs, but more Firm; Their Superficies is Smooth, when they are Filled, 
but Wrinkled, when Empty, and the Left more than the Right; When They are Cut 
open, there Appear in their Cavity many Fleſhy Columns Running from the Upper 
to the Lower Tendon, and betwixt Them there are pretty Deep Ditches, or Long 
Cavities, but Fewer in the Right, than in the Left; They are Dilated and Contracted, 


as the Heart is, but at Differcnt Times; For the Syſtole of the Ventricles is at the. 
fame Time with the Diaſtole of the Axricule, and the Syſtole of the Auricule with 


the Diaſtole of the Ventricles; ſo that the 5 Receive their Blood from the Veins, 
While the Ventricles Expell theirs into the Artcrics, and when the Ventricles are 
Relaxed and Empty in their Diaſtole, the Auricles Force their Blood into Them by 
their Syſtole: They have Coronary Arteries and Veins, in like manner as the Heart, 


from the Former of which their Subſtance is nouriſh'd, and by the Latter the Super- 


fluous Blood is carry'd Back to the Heart to be again Circulated thro' the Arteries; 
They ſerve to Receive the Venal Blood immediately out of the Jena Cava and Pul- 
momaris, and to Meaſure it into the Ventricles, into which, that they may Expell it with 
the Greater Force, Their Internal Fibres or Columns Ariſing from their Root, where 
they are joined to the Baſis of the Heart, Reach directly outward towards the Vena 


| Cava and Pulmonaris, and in the Syſtole of the Auriculæ Graſp the Blood Contained 


in their Cavity, like ſo many Fingers, and Sanene it into nm enen whilſt ey 
are Relaxed in their Diaſtole. 


THE Ventricles Receive the Blood from their Auricles, and Erpel it 1 the 17's Ventricles 
but with their Con- 
ſtriction and 


Dilatation. 


Arteria Pulmonaris and Aorta; The Right is the Wideſt, and almoſt Semicircular, 
does not Reach down to the Apex or Mucro of the Heart, whereas the Left does, 
and is almoſt Round; Their Sides are Hollowed into Diverſe Interſtices or Furrows, 
and Interwoven with Carnous Fibres Reaching this Way and That; Which are more 
Numerous in Men's Hearts than in Thoſe of” any other Animal, tho” ſuch as are Big, 

as Horſes, Cc. have them Larger; Theſe Fibres, or Fleſhy Columns ſerve to Streighten 
and Conftringe the Ventricles, and the Furrows betwixt them help their Sides to 


Cloſe more exactly in their Syſtole; The Fibres are More and Stronger, and the 


Furrows Deeper in the Left Ventricle, than in the Right, and are alſo in the Side 


of the Keptum, tho that Side of it, which looks to the Right, is nearly Smooth; for 


there was occaſion for a Greater and Stronger Conſtriction in the Left, than in the 
Right, becauſe the Firſt Expells the Blood to the Extremeſt Parts of the Body by 
the Aerta, but the Laſt by the Arteria Pulmonaris, thro the Lungs only. 


THE Septum divides the Ventricles from one another, and is a Canhotis and Denſe , Septum. 
Partition that ſtands like a Wall betwixt them; It is Hollow towards the Left Ven- 


tricle and has it's Fibres and Clefts, as was jult now ſaid, but Convex and Smooth 
towards the Right; It has been a Conteſt with ſome, whether there is not a Paſſage 


thro'-this Septum out of one Ventricle into the other, but none ſuch is found, nor 
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390 Conceteridh the Heart, the. Aorta wa Cava, Book III. 


is it likely there ſhould be any; becauſe, if there were, there would be no need of 
the Foramen Ovale and the Canalis Arterioſus in the Farus, by the Former of which the 
Blood paſſes out of the Cava into the Vena Pulmonaris, as it is Entering the Left 
Men and by the Latter out of the Arteria Tulmonaris into the Aorta. 


3 TRE Heart is melsſed by it's Pericardium, capſula, ot Involucrum, which is Mem- 

Shows, and the branous and of the ſame Figure; It Springs at the Baſis of it from the outer Com- 

Blood and Na. mon Coats of thoſe Veſſels, Thit Enter into the Heart, and which are borrowed from 

a the Pleura; It's Outſide Adheres to the Mediaſtinum by many Fibres, and is Con- 
tinued to it at the Baſis of the Heart, where the Veſlels Perforate it; It's Lower End 
is knit firmly to the Center or Nervous Part of the Diaphragm, which is faid by 
Bartholin to be Peculiar to Men, and that in all other Creatures it hangs Looſe ; It 
has Nerves, Arteries, Veins, and Lympheducts, as other Parts, and any Tremors or 
| Inordinate Vibrations are thought to Proceed from the Succuſſion of this Membrane, 
and to Differ from the Pulſation of the Heart; It contains in it a Serous Liquor, 
which in healthful Bodies is Reddiſh, like Water wherein Fleſh has been Waſhed, 
and is ſuppoſed to be Bred of Vapours Exhaleing from the Heart, which are Stopt 
and Condens'd by this Membrane, or elſe to Drop out of the Glands ſeated at the 
Baſis of the Heart, and what is Superfluous is Imagined to be carry'd off by it's Lym- 
phaticks to the Ductus Thoracicus; This Liquor is not Naturally above Two Spoonfuls, 
tho' in Diſeaſed Perſons, it ſometimes Increaſes to half a Pound, or a Pound; It 
ſerves for Moiſtening the Heart and making the Superficies Slippery, that it may 
Move the Better ; Worms have been dſerved to Breed in the Pericardium, which 

Subjects the Perſons, who have them, to Palpitations of the Heart and Swoonings. 
The Five Per- IT has Five Perforations : Firſt, One made by the Aſcending Trunk of the Cava ; 
ration of the Second, Another by the Deſcending, both which Enter the Right Ventricle of the 

bericatium. Heart ; from whence there goes out the Vena Arterioſa, or Arteria Pulmonaris, into the 
Lungs, which makes a Third Perforation; A Fourth is made by the Arteria Venoſa, 
or Vena Pulmonaris, which Enters the Left Ventricle of the Heart ; ; And A Fifth 5 
the Aorta or Great Artery going out of the ſame. 85 | 
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The Afrending -: As to the Ranches of the Deſcending: Cava, they have pres already Deſcribed, 
| rd: Fox : when we Treated of the Liver, and the Aſcending Trunk was Traced as far as the 
which makes Midriff from the ſame Bowel, where we ſhall now take it up and purſue it ; Upon 
the Fiſt Fer. the Paſſage thro' which it ſends forth into it's Subſtance the Venæ Phrenicæ, which alſo 
128885 Run thro' the Mediaſtinum and Pericardium, and are ſuppoſed by ſome to Abſorb the 
Pus Collected in the Thorax, from whence it is Circulated thro' the Heart, and at 
„ Diſcharged by Urine from the Emulgent Arteries. 
FROM the Diaphragm the Vena Cava Aſcends Undivided to the Right Auricle of 
the Heart, but before it Enters it, having Pierced the Pericardium, it Eniits the Yere 
Coronarie before-mentioned, which carry back the Superfluous Blood to the Cava; and 
Where they open into it, there is a Valve fixed, Which Permits the Blood to Return 
by them into the cava, but Hinders any from Paſſing out of the Cava into Them ; 
Before this Aſcending Trunk of the Cava opens into the Auricle, it is Joined by the 
other, which Deſcends from the Clavicule, a certain Tubercle or Protuberance Inter- 
vening betwirt them upon their Junction, which Hinders the one from opening into 
the other in a Direct Line, and makes them go obliquely to the Left Hand, as they 
Enter the Auricle, otherwiſe the Deſcending Blood would have met the Aſcending 
to the Stoppage or Retardation of both; Immediately beyond this Protuberance out 
Ie Foramen Of the United Trunk, there goes a Paſſage called Foramen Ovale along the Baſis of 
10 Orale and Ca- the Heart to the Jena Pulmonaris in a Fatus, juſt as it Enters into the Left Auricle, 
1 _ arteri- which Cloſes. up and is Obliterated as ſoon as the Fatus is Born; as alſo, from the 
1 | us. 
| Arteria Pulmonaris to the Aorta there is a Pipe called Canalis Arterioſus, which Con- 
i  _ veys the Blood from the one to the other, and which upon the Birth Degencrates 
Il „ Ligament; Theſe Ducts are Formed, becauſe there is little or no Motion of 
1 | Concerning ile the Lungs in the Womb, and no Paſſage of the Blood thro' e e what 
10 | United Trunk is Required for their Nutriment and Growth. 
Tt of the Cava The United Trunk of the Cava opens by one Large Orifice into the Right Ven- 


e 
r JD Dr 


= 
—— IN IT 2 — 7 
—— 
Scr . 
WS: EET 3 o — = » > . _ — 
— S q b 


2 PREV DT 
r — 
x — y = * CN 
as I n 
== 
L * 


0 enin into 
4 Right Neu- tricle of the Heart, (but Steno affirms that it goes no farther than the Auricle,) into 


1 2257 the Which is Poured all the Blood, that Returns in Circulation from all the Parts of the 
- Bir" eart. | 
1 | | Body, 


Chap VIII. aul the Circulation of tb Blood. 391 


Body, except the e At the Orifice of the Cava there Grows a 1 Circle; 

which is Cleft into Three Membranous Valves, looking Inwards and called Tyſcuſpides, 
which Permit the Blood to come in, but not to go out, and whoſe Action Dr; 

Lower thus Explains; Out of the Sides of the Right Ventricle there grow certain 

Papille, or Round and Long Caruncles or Fleſhy Columns, from whoſe Top Proceed 

ſome Tendinous Fibres, which are knit to theſe Membranous Valves, and Encom- 

pals the Orifice of the Cava ſo, that when the MAucro of the Heart is drawn up to- 

wards the Baſis in it's Syſtole, the Fibres, and conſequently, the Membranes or Valves 

are Slackened, and Hanging looſe are Driven upwards by the Blood that is Squeezed 

up in the Syſtole, by which means this Inlet is exactly Cloſed, ſo that no Blood can 

flow Back into the Cava, but is Expelled into the Arteria Pulmonaris, Whoſe Orifice 
is now Open; On the Contrary, in the Diaſtole the Mucro Receding from the Baſis, 
the Papilla and Fibres are Drawn down, and the Membranes and Valves with Them, 
by which the Orifice is Uncloſed, and a Paſſage Opened for more Blood to How 

ts the Former being Expelled by the Laſt Sy ftole. „ 

TRE Trunk of the Cava, which Deſcends from the Claweule 10 many Branches, 7 The 1 
which Empty themſelves into it, before it Diſcharges it ſelf into the Heart, which © "im 5 72 
we ſhall only juſt Mention, Referring to Anatomiſts for a more Particular Deſcription Claviculz, _ 
of Them; As Firſt the Arygos or Vena Sine Pari, which Enters the Cava juſt before it's 3 
Tranſmiſſion thro. the Pericardium, and Receives into it the Inferior Intercoſtals from foracion... 
the Interſtices of the Eight Loweſt Ribs, on Each Side; from whence they Aſcend 
from the Eighth or Ninth Vertebra of the Breaſt to the Fourth or Fifth, and fo u 
thro' the Right Side of the Cavity of the Thorax : The next are the Superior Inter 
coſtals, which are Derived from the Interftices or Intervals of the Three or Four 
Uppermoſt Ribs, but ſometimes they Diſcharge themſelves into the A4zyges, and then 
they are Wanting to the Cava; but it is obſervable, that where the Azyees,: and the 
Superior Intercoſtals Enter the Cava, there are Valves placed, which Admit the Influx 
of Blood into it, and Prohibit the Reflux from it; After theſe, upwards, under the 
Clauiculæ, the Subclavian Veins, one from the Right and the other from the Left, 

Empty themſelves into the Cava, where they Unite into one Deſcending r 
which Subclavian Veins, Continued out of the 7 horax, are called the . 7 


Tur Subclavian Reccives ſeveral Branches Upwards and Downwards. . . 
IN it's Lower Side; FIRSr, The Mammary, which are Internal and External; The 
Former from the Ends of the Ribs, the Intercoſtal Spaces, and the Glands of the 
Mamma; The Latter from the Navel and near the Epigaſtrick Veins, from whence 
they Aſcend to the ſaid Subclavian : But ſo Deſultory is the Courſe of the Veins, that 
fomctimes theſe Mammary Enter into the Cava and not into the Subclavian. | 

SECOND, The Aediaſtina, which is Derived from the Aediaſtinum, and ſometimes 
Diſcharges it ſelf into the Cava. 
Te); The Cervicalis or Vertebralis, which is "Derived from the Fertebre of the 
Neck, and the Membrancs, which Inveſt the Marrow contained in them. IS 

FouRTH, The Auſcula Inferior, which comes from the Lower Muſcles of the Neck 
and the Upper of the Thorax, and ſometimes Empties It ſelf into. the en 
Vein. 
IN it's Upper Side, Fixsr, The Muſcat Soperier from the Upper Muſcles of the 
Neck. 
- SECOND; The External and Anal jugulars, which have Valves to -hibridur the Re- 
turn of the Blood out of the Subclavians; The External from the Membranes, which 
Cover the Brain, from the Fore-head, Temples, Head, Face, Chaps, and Neck. 
They Run juſt under the Skin, and are thoſe which are opened for Diſtempers e of 
the Head, or a Quinzy, G. 

Taz Internal from the Dura Mater, and the Rough Artery or Wind- Pipe. 

InTo the Subclavian is alſo Inſerted, as before- mentioned, the Ductus Thoracicus, 
and the Ramus Lymphaticus, which brings the Lympha from the Arms, N eck, Cc. 


but this 1 Enters the Jugular. | : The Vena Ars 
| terioſa, or 


Tat Tena Arterioſa, or Arteria Pulmonaris, Obtains the Nature of an Artery, both in Arteria 3 * 


monaris, 
carrying Blood out of the Right Ventricle of the Heart to the Lungs, and in it's „ates the 


being Inveſted with a Double Coat, like other Arteries; At it's Riſe out of the Right Third Perſe- 
| ES” Ventricle, "RW 
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Ventricle, it Atifice is Guarded with Three Membtanous Valves, 16 3 outwards- 
called the Semilunar, or Sigmoides, becauſe they Repreſent” the Old Gree Sigma, Or 
the Engliſh. C; They ate made, according to Hrend, of the Tendons of th&+Fibres of 
the Heart, Which go into the Subſtance Gb the Artery it ſelf; In the Syſtole they 
Open and Permit the Blood to Pals out of the Ventricle into this Artery; but in 
the Diaſtole they Shut, ſo as none can Return; A little beyond theſe Valves, in a 
Fetus, the Canalis Arterioſus Springs, which Runs croſs the Breaſt to the Aorta, and 
Conveys the Blood out of this Artery: thither, without Paſſing thro' the Left Lobe 
of the Lungs, or thro! the Left Ventricle of the Heart, but, as was before ſaid, upon 
the Birth turns Ligamentous; After it's Paſſage out of the Pericardium, it Bends to- 
wards and Aſſociates it (elf with the Aſpera. Arteria, or Wind-pipe, and Attends it 
in all it's Ramifications thro the Lungs; and where the Branches of the Wind-pipe 
End in the Little Cells or Bladders after Deſcribed, the Twigs of this Artery, being 
Interwoven with thoſe of the Vein, Embrace them like a Net, in order, as it is 
Imagin d, that the Air may more Intimately mix with the Blood. 30 


The Arteria Tar Arteria Venoſa, or Vena Pulmonaris, Obtains on the other Hand the N. ature 1925 


Veto, en Neal Vein, in carrying Blood to the Heart, and in being Inveſted with à Single 


Vena Palmo- 
naris, which Coat only, as other Veins; It accompanies the Rough Artery, and the Arteria Fal. 


makes the monaris, in all their Branchings in the Lungs, and conveys the Blood from the ſmall 


pay id 4x „ wigs of the (aid Pulmonary Artery by its own Capillaries into Two Trunks, which 


ration. 


afterwards Unite into one, which opens into the Left Ventricle of the Heart; At 
it's Orifice there are placed Two Membranous Valves, beſides which it has no other, 
called Mitrales, becauſe together they Reſemble a Biſhop's Mitre; They are of a 
ſtronger Contexture than the Tyicuſpides in the Right Ventricle, and ſo are the Fibres, 
which Aſcend to them from the Papillæ or Fleſhy Columns, for the Reaſon above 
given; Theſe Valves ſhut in the Syſtole of the Heart, and the Orifice of the Aorta 
opens, by which means the Blood is Hindred from Returning into the Pulmonary 
Vein, and Directed to Proceed in the ſaid Great Artery; Juſt as the Pulmonary Vein 
Enters the Left Auricle, the Foramen Ovale, a Pipe or Canal, opens into it coming 
from the Cava, as was mentioned before, and at it's Orifice into this Vein there is 
a Valve placed, that hinders any Blood from Returning into the Foramen. 
THERE is one Thing Remarkable in this Pulmonary Artery and Ve, That, 
whereas in all the other Arteries, the Blood is of a Bright Scarlet Colour and in 
the Veins of a Black Purple, on the Contrary, in the Pulmonary Artery it is of a 
Black Parple, and in the. Vein of a Bright Scarlet, which can be owing to nothing 
but to the Mixture of Air with it in the Lungs. 


1 pets 


The Aorta, or TRE ard: or Great Artery, which is the Laſt Veſſel, that udn whe. FRE 


Great Artery, dium, is T hatz: from which all the Arteries, Excepting the Pulmonary, are Derived ; 


yr ap ry At it's Riſe from the Left Ventricle of the Heart, it hath Three Valves looking 
Laſt Ferfora- Ollt wards, called Semilunares, being altogether like thoſe at the Orifice of the Arteria 


Nm Pulmonaris in the Right Ventricle, and both They and the Aorta, according to Steno, 


are Conſtituted of the Tendons of the Fibres of the Heart; Theſe hinder the Blood 
from Returning. out of the Great Artery into the Heart again; The Orifice of the 
Aorta, or the Tendon of the Heart, which is Continuous to it, in ſome Creatures; 
eſpecially in Stags, does often, as was ſaid before, and ſometimes in Men, become 
Bony ; It Aſcends out of the Left Ventricle, and is immediately Turned into an Arch, 
and from thence Deſcends downwards, which is called the Deſcending Trunk, and 
that which is called the Aſcending, according to Dr. Ruyſch, is only Branches ſent 
upwards from the Bending Arch of the Main Trunk of the Aorta; Before it comes 
out of the Pericardium it conveys the Coronaries to the Heart, it's Auricles, and to 
it's own Coats; but when it has Pierced it, it is Divided into what is uſually Termed 


the Aſcending and Deſcending Trunk. 


It's Aſcending Tur Aſcending Runs up under the Pena Cava, Lies upon the Wind-pipe, and pre- 
1 and it (ry Sends forth Two Large Branches, the one to the Right, the other to the Left 
aneh, Arm, called the Subclavian, as Marching under the clavicula, and after they are out 

of the Breaſt, the Axillar: They Send out ſeveral Branches, both from their Lower 


and TIE. Side. 


FROM 


Chip: VIII. ind the kin of the Blood. v3 393 


- From the Lower, The e Sdpctice Intercoſtal to the Interſtices or latervals of the 
You Uppermoſt Ribs, to the Neighbouring Muſcles and Spinal Marrow; Theſe are 
ſometimes Propagated from the Cervical Arteries, AW out. tro the Holes of the 
Vertebræ. | 

FRoM the Upper, n The Mars to the Breaſts; and down the Abdlimer 
to the Epigaſtrick Arteries Aſcending,” with which they are ſuppoled by ſome to In- 
oſculate, contrary to the Circulation of the Blood; ſince no Blood can Aſcend by 
the Mammary, nor Deſcend by the Aſcending Twigs of the Epigaſtrick. o 

SEtconD, The Cervical or Vertebral to the Vertebræ and Muſcles of the Neck, the 
Spinal Marrow and it's Membrane, which Inveſts it, to the Pia Mater, on which a 
wonderful Net- like Plexus of them is Formed, to the Subſtance of the Cerebellum, 

and to. the Carotid Antries, with Which uniteing, Part of the Rete Mirabile ' 
made. : 
IHIRD, The Muſcular to the Muſcles of 5 Neck and Atnis. 5 

Ar the ſame Place or very Near, where the Aſcending Trunk ſends out the Fab 
clavian Side-ways, The Remainder is Divided into Two, called Carotiaes, which 
Aſcend directly Upwards, tho' the Right ſometimes Ariſes from the Right Subclevian ; 
They are ſuſtained at tlicir Riſe by the Thymus, beſtow certain Twigs on the Larynx, 
Tongue, the Mulcles of the Os Hyozaes, and "Th Neighbouring Glands, paſs up on cach 
Side "by the Wind-pipe to the Jaws, where AY arc cach of Them Subdiyided | into 
the External and Internal Branches. 

IRE External and Smaller is Diſperſed into the Muſcles of the Cheeks, Fee et 
Temples, Lips, and all the outer Parts of the Heal: and Face, and into the Roots of 
the Tecth of the Lower Jaw. EY 

Ius Internal and Larger into the ahnt Tongue, ths, the Glands. behind the 

Ears, and the Spongy Parts of the Palate and Noſe, and the Roots of the Teeth of 
the Upper jaw; The Rexuainder Climbs upon the Scull, and at it 's Baſi is is Divided ; bl, 
into 1 wo Branches. bi. 
Tut Leſs and Hindermoſt is ; ſpent upon the ln. Muſcles of the Neck; the Ment- i 
brane of the Spinal: Marrow, and the Dura Mater, at whoſe Sinus it Ends. 

IE Larger, likewiſe, is ſpent in ſeveral Twigs on the Dura Mater, and being In- 
terwoven with many ſmall Slips of the Cervical Artery, Produces the Rete Mirabile, 
which is more Conſpicuous in Beaſts than Men; It afterwards Pierces thro the Dura 
Mater, and Enters the Pia, Mixes with the Twigs of the Cervical Artery, with which 
it Accompanys the Spinal Marrow to the Loins; It ſends alſo one ſmall Branch with 
the Optick Nerve to the Eye, and ſupplying ſtill more Twigs to the Subſtance of 
the Brain and Pia Mater, which Unite with thoſe of the Cttvical Artery, it makes | 
the Plexus Choroides. 

Tat Deſcending Trunk of the Horta goes down by, and cleaves to, the Gullet, and 1 Deſeend- 
is the Reaſon, why Perſons, when Hot, are ſo much Cooled by a Draught of Wa- ee 
ter; It's Branches are as follow, 

FIRST, The Inferior Intercoſtals to the Interifices of Fight or Nine of the Lower 
Ribs, the Marrow of the Back, the Muſcles of the ane and Thorax, and, accord- 
ing to Ruy ſeh, to the Bronchia of the Wind- pipe. When it comes to the Midriff, 

SECOND, The Phrenical to the Diaphragm, Mediaſtinum, and Vericardium. When it 
comes down by the Spine to the Fifth Vertebra of the Loins, 

THIR Db, The Cceliacal, from the Fore part of the Trunk, to the Stomach; the 
Hollow of the Liver, and the Trunk of the Vena porte; where it is Divided into 
Iwo Branches, the Right and Left. 

TnE Right, which is the Smaller, Aſcending from it's Upper Part, ſends out the 

Faſtrica Dextra to the Pylorus, and the Cy/tice Gemelle to the Gall-Bladder. 

From the Lower Side. 1. The Epiplois Dextra to the Hinder and Inner Leaf of 
the Caul, and to the Colon Annexed to it. 

2. The Iateſtinalis to the Duodenum, and the Beginning of the Fejunum. 

3. THE Gaſtrocpiplois De xtra to the Bottom of the Stomach, and hs Caul, which 
Adheres to it. 

4. ThE Hepatice to the Inveſting Mambo of the Liver, the file Communis, 
the Gall-Bladder, and Porus Bilarius. 

THE Remainder of this Right Branch Enters the Meſentery in ſeveral Twigs. 

. THE 
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Tur Left Branch of the DUE which is called the 8 and ſometimes : 


Springs Immediately from the Aorta, is Larger than the Right, and ſends forth, 


From it's Upper Side, The Gaftrics Major to the Stomach, and then is Divided 


into the Coronaria Stomachica, which Encompaſſes the Upper Orifice of it like a Gar- 
land, and is Spread in Twigs: upon it's Ventricle; and the Gaſtrica Smyſtra, which 1s 


Carry'd to the Upper Part of the Stomach and to the Pylorus. 

FROM it's Lower Side, The Epiplozs Poſtica to the Hinder Leaf of the Gee 
and the Colon Amoining. and ra 1 cg wa oe to the Lower ane Left ao: ans the 
Onmenium.  __ 
Juosr as this Splenick een Brier the ben; cheee Atiſes out of it's viper part 
Vas Breve Arterioſum, which goes ſtrait to the Left Part of the Bottom of the Sto- 
mach, and the Gaſtrocpiplois Siniſtra, which, being ſuſtained by the Upper or Fore Leaf 
of the Omentum, ſends ſome Twigs to the Stomach, and to the ſaid Omentum; After 
which the Splenick Branch Enters into the Spleen. | 

 FourTHn, The Superior Meſenterick from the ' Fore-part of” the Trunk to , all the 
U pper Part of the Meſentery, where it is Accompanied by the Meſaraick Vein of 
the Porta, to the Fejunum, lleum, and Part of the Colon. 

Firn, About th Second Vertebra of the Loins from each Side of the Trunk an 
Emulgent to the Kidneys, where it is Separated into a Thouſand Twigs, which are 
Inveſted, with the Veins, in one Common Capſ#la Borrowed from the Pelvis, and End 
with their Capillaries in the Glands; where the. Serum is Secreted, and carry'd from 
them by the Urinary Siphons into the Pelvis, and from yen ns: the Urerers into 
the Veſica, in order to be Expelled the Animal Syſtem. 

SIXTH, The Spermatick, or Arteria Preparantes, from the Fore-part of the Trunk; 
ſeldom from the Emulgents, to the Epidiaymides and Te ”_ and: in dp to the 


Ovaria, and Bottom of the Womb. 
SEVENTH, The Inferior Meſenterick, a little Wande the ane is Divided into the 


Rami Iiaci, to the Lower Region of the Meſentery, to te Colon, Rectum, and Anus, 
where it makes the Internal Hæmorrhoidal Artery. 

ErcHTH, The Lambares, out of the Back-lide of Bp W to the Neighbouring 
Muſeles of the Loins, the Peritonaum, and, thro' the Holes of the Vertebra, to the Mem- 


Keane of the Spinal Marrow, and to the Marrow it (elf. 


The Chief Con- 
troverſies of 
Anatomiſts 


Relateing to % 


Heart, and it's 
Veſſels, 


Warn the Aorta is Deſcended to the Fifth or Laſt 3 of the "oo 8 to 
the Top of the 0s Sacrum, it begins to Climb upon the Vena Cava, under or behind 
which it Paſſed thus far, ng is from thence Divided into the Rami lliaci, and im- 
mediately upon the Diviſion there Springs ont the Arteria Sacra, whoſe Twigs Pene- 
trate into the Marrow of the Os Sacrum. 

TRE Rami lliaci are Subdivided into the Interior, = Exterior Branches. 


FROM the Interior Proceed, 1. The Inferior Muſcular to the Glutæi, or Muſcles 
of the Buttocks, to the lliack Muſcle, and the Pſoas. : 

2. THE Hypogaſtrick, to the Bladder, &c. and in Women to the Botton of the 
4 5 0 and it's Neck, from whence Iflue the Menſes in their Monthly Purgation, 
and to the Anus, where it makes the External Hæmorrhoidal Artery. - 

3. Taz. Umbilical, by the Sides of the Bladder, betwixt the Membranes of the 
Peritonæum, to the Navel, and Paſles, in a 2705 into the Tlacents Nerina, but after 
the Birth, Turns to a Ligament. 

FRoM the Exterior. 1. The Epigaſtrick, det wirt the Peritonæum and Muſculi Recti 
of the Abdomen, to the Mammary Artery, at the N avel; tho' it does not Inoſculate 
with it, as is ſuppoſed. 

2. THE Pudenda, to the Secret Parts. 

InE Rami lliaci atter This go out of the Abdomen into the Thighs, where they 
are called Crurales. 

Uron the Heart and the Veſſels, which Appertain to it, There are Three Grand 
Controverſies, or Queſtions. 

FIRST, What is the Cauſe of the Heart's Motion! : 

: SECOND, How the Pulſation of the Heart, and Circulation of the Blood is Peace 5 

THIRD, How Blood is made of Chyle, from whence it's Heat and it's Colour, and 


whether the Body is Nouriſhed by it, ION in what Manner? 
F. 2. Wr 
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3 WIE ſhall now, as uſual, Inquire what Solution our Dodtrine of Expanſt ve How the Heart 


and Contractive Forces can give of theſe Phxnomenons. FER L 5 3 


Ir is Agreed on all Hands, that a Red-Beating Speck Appears in the Embryo before duced is an 
the Heart is Formed; and that this Ariſes upon the Impregnation of the Ovwn ; That 13 wag 
the Oum has Originally an Expanſive Force belonging to it, is manifeſt in Fowls, e 
both from it's Yellow Colour, which is ſome Indication of it, as it Approaches to that % of the O 
of the Sun and of Fire, the Great Sources in Nature of the Expanſiye, and from it's jam , 
Strength, as an Aliment, which chiefly conſiſts in that Force, as we have before ſhewn ; the Animal 
On the other Hand, the Semen, which Impregnates it, has a Contractive Force, and Ven begin, 
accordingly was neyer deemed fit for Nouriſhment, and it's Colour is near to a White, May” 
as Froſt, and Snow, and Salt, the Greateſt Inſtances we know of the Contractive, are; 
ſo that the One may be Eſteemed the Animal Fire or Warmth, and the Other the Animal 
Froſt or Cold, or Salt, of the Growing Syſtem : Whilſt therefore the 0vam Continues 
Unimpregnated, the Expanſive Force of it Remains Undiſturbed and Quieſcent in it ſelf; 
but as ſoon as the Contractive Force, which is Oppoſite to it, Supervenes, a Motion and 
Ferment is Cauſed, and the Expanſive of the Ovum is Excited, and the Red-Beating 
Speck is Produced, which by it's Pulſe declares it's Force to be, what we have Mer 
tioned; And now the Animal Flame begins, WIR Burns to the laſt Period of our 
Lives. 


F. 3. Ihus in Mechanical Forces, 85 a Contractive 0 Expanſive Act oppoſite The foregoing 

to cach other, a Motion is continued ſo long, as thoſe Forces ſubſiſt; Thus it is in 3 

the Revolutions of the Heavenly Bodies; and Thus in the Mixture of Chymical Li- Mechanical _ 

quors of a Contractive and Expanſive Nature, all which we have already Explained: Life % n, | 

alſo has been 8 and not Unjuſtly, to a Lamp and a Taper, as it depends upon 2 
the like Forces; For here there is the Expanſive of Fire or Flame, to which the Oily # Bodies, from 

or Expanſiye Subſtance continually Runs and Aſſimilates it ſelf, and the Contractive 2 — 

of Air, and if either of Theſe are not Regularly ſupplicd, it is Extinguiſhed and Dies: quors, from 4 

Laſtly, that this Animal Flame Commences in the Red-Beating Speck, and from the 1% % = 

Forces alledged, is Proved even in our own Syſtem, from the Common Inflamma- i ©: 

tions and Redneſſes Produced in it, which are always in a Wound: by the Expanſive !"fammacions 

Force of the Blood, and the Contractive of Air or Cold Mixing with it; For if the e pag 

Air is kept off, the Expanſive of the Blood Preſerves it's own Craſis and Temper ; And from the Ar- 
alts, which are of a Contractive Nature, applied to a Freſh and Large Wound cauſe jars Ty e 
it to Redden and Feſter, but Balſams and Salves, which by their Inflammableneſs are of Experiments in 

a Gentle Expanſive, Cheriſh and Aſſimilate with the Blood, and gradually Cloſe and 9 

Heal it; Colds likewiſe produce Fevers, and a Contractive Force, Mingling with 

the Expanſive of the Blood, Exalts it into the Greateſt Heat and Ferment; And the 

Venal Blood, which is of a Deep Purple, by it's Paſſage thro' the Lungs and Pul- 

monary Artery, that is, by Meeting with the Contractive of the Air there, is Raiſed 

into a Bright Scarlet, which is the Colour of the Arterial Blood, or which is the 

ſame, into an Higher Feyer or Flame, or into a more Elevated Degree of the Ex- 

panſive, and which is immediately Perceived by the Pulſation, which Enſues, and 

the Vivid Colour it puts on, which are both Irrefragable Arguments of ſuch a Force 

and the Increaſe of it. And the ſame Blood Expoſed to the open Air in Venæ- 

ſection Changes into a like Scarlet, as is known to every Obſerver. Hence alſo it 

is, that de Graef in the Diſſection of Rabbits, half an Hour, Six, Twenty Four, Twenty 

Seven, and Forty Eight Hours, after the Coitus or Injection of the Semen, or Con- 

tractive Force, found the Cormua of the Uterus to Redden, and the Limpid Liquor of 


the Ovum gradually to change into that Colour. 


F. 4. Tus Animal Flame being Kindled in the Manner Deſcribed, that is, PP How the Ani- 
Red-Beating Speck being Produced as above, it Scatters, like Fire, and Diſperſes it's v Flame is 


P 4 and 
Influence, bid Converts what is Alimentary to it, that is, the Lower Degree of the eee 


Expanſive in the Ovum, into it's own Force, from whence Streaks of Blood are pre- New ſafy 
ſently after Obſervable in it, the Contractive Force, like the Air, till Fanning and % ee, 


ſive and Con- 


Exciteing the Vital Flame; And as the Aliment of the Embryo ot Fetus is of an traftive Forces. 
Expanſive Nature, as what we afterwards Receive in for our Nouriſhment is, it be- £24 what are 
| : 3 ; 5 : | the Rudiments 
comes the Pabulum or Fuel of the Blood or Animal Fire, by which there is a Con- f the Heart 
tinual Increaſe of it; And the Contractive Force is on the other . ſupplied by d Brain. 
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Concerning rhe Heart, the Aotti and Cava, 15 Book m. 


the Allugineccus Liquor ſurrounding the Ovum, and by the Neryes of the Womb, and 
wall 54.5 the 5 Me ſenterii Maximus, which Run into the Ovarium, by the Aſſiſtance of 
Which, the Seminal: Principle Subdues other Forces to the Contractive, as the San- 
guineous does to the Expanſive, from which Conjunction of the Contractive Forces 

are Derived the Rudiments of 15 Brain, Which at Firſt 18 liel more than a Watry 


and Thin Fluid. 


b. Reaſon of Tux Red- Beating Speck, which is afterwards the Heart, ede ding the Scat and 


br rar ak Center of the Expanſive, and the Brain that of the Contractive, and being Forces op- 
the Heart is poſite to each other, as the Red-Beating Speck ſends out Rays and little Streams of 
Produced, and Blood towards the Latter, fo the Latter emits Nerves and Saline or Contractive Juices 


e, Piſa towards the Former, in order to Preſerve the Aqullibrium betwixt Them: And the 


f the Heart 


from the Brain. Diſtance betwixt the Heart and the Brain is Determined, when that Equilibrium is 
Fixt and Aſcertained in the Fætus, and is ſtill in Proportion Enlarged in Men, as the 
Expanſive and Contractive Forces Increaſe by new and continual Additions of Nou- 
riſhment to both, till the Animal Syſtem is Arrived to it's utmoſt Maturity. 
Row there- F. 5. FrRoM this Account it is maniteſt, that the Blood is Formed before the Veſſels, 
. e which contain it, according to what is Acknowledged and Wondered at by the Emi- 
fore the veſſels, nent Dr, Harvey and the Anatomiſts, who have Followed him; But the Red-Beating 
ger oravag Speck being, as was ſaid, the Center and Seat of the Expanſive, Freſh Blood is con- 
. ee a tinually Amaſs d to it, by it's Power of Conyerting Alimentary and Expanſive Juices 
by Dr. Harvey, into it's own Nature, as Fire does the Fuel, which is Miniftred to it, and by the 
anda Mate Law of Nature, which Aſſembles Forces of the like Kind together, 


of Aftoniſhment | 
to him 2 1 O the Contrary, the Nerves from the Brain Endeavour to ſurround it with their 


-— bs fg Contractive Force to Balance the Expanſive, from whence the Right Ventricle of the 
Heart is made, 


Heart is Formed; for in a Fatus, as there is no uſe of the Left, by Reaſon of the 
Canalis Arterioſus Conveying the Blood from the Arteria Pulmonaris imn cdiately to 
the Aorta, ſo we have no occaſion at Preſent to conſider it, but to ſuppoſe the Heart 
to Conſiſt only of One. 
How the Hears * F. 6. WE ſhall now therefore ab this Doctrine go Regularly on, and Aſſign a 
is the Source Reaſon for all the Phænomenons of the Heart and it's Veſſels in Order, as they are 
20 chem 7 before Recounted from Anatomiſts. 
in it are Mor- IT is the Source of Vital Heat, ke 18, the Blood, Which is Contained in it, the 
— A Heart it ſelf being nothing more than a Thick Muſcular Coat, which Inveſts it 
Lare. The Heat of the Blood Ariſes from the Expanſive Force Acting in Oppoli tion to 
the Contractive, as has been ſhewn before in the Red-Beating Speck, and is the Caſe 
of an Efferveſcence Produced in Chymical Liquors of Contrary Forces; And the 
Blood in the Heart is the Source of this Vital Heat, becauſe the Blood here is Ori- 
ginally made from the ſaid Red-Beating Speck, and afterwards Converts other Alimen- 
tary Juices into the ſame Subſtance, till Growing into a Maſs, it is ſurrounded by 
the Contractive with Muſcular Coats, and Included in the Ventricle; The Wounds 
in it are Mortal, for the ſame Reaſon, as the Cutting of any conſiderable Artery is 
ſo, the Blood being thereby Let out into the Body, the Circulation Diverted, and 
the Whole Animal "Equilibrium entirely Deſtroyed ; It hangs looſe in it's capſala, and 
is only ſuſpended in the Breaſt by it's Veſſels; For the Red-Beating Speck was ſoli- 
tary and alone, and by Degrees Collected a Maſs of Blood or the Expanfive Force 
to it, which afterwards was Cloathed with the Fibres of the Contractive. 
Wiy the Figure F. 7. It's Figure is Conical with the Baſis upward ; becauſe the Principal Conteſt 


Vi ig 5 betwixt the Expanſive and Contractive Forces is on that Surface, which lies Inter- 


and wy i , mediate to Them, that is, to the Heart and Brain, and therefore the Expanſive will 


Mucro e 


to the Left, there make the Greateſt Reſiſtance to the Contractive and will Diſplay it ſelf the 


Moſt, after which the Expanſive will be Continually and Gradually Diminiſh'd, and 
the Contractive cloſe in upon it accordingly, from whence it will Surround it in 
ſtill Lefler Circles, till it Ends in the Mucro and Apex of a Cone; Which Aucro or 
Tip Inclines a little to the Left Side, becauſe the Chief Weight of the Action be- 
twixt the Expanſive and Contractive Forces lies on the Right, that is, the Right 
Ventricle is Loaded with Blood and Preſſed by the Contractive, whereas the Lett. 
if Formed, is as yet Empty, which therefore muſt Elevate the Aſucro to the Left, 


and fink the Loaded Ventriele to ae Right. 
F. 8. Ir 


Chap. vi Tt... and the ee of the Blood, 397 


F. 8. Ir is ſituate un to the Brain in Men than in Brutes; becauſt the Con- Hy it i fuse 
tee Force is Greater, as we have before Evinced, in the one than the other, by np tans e 
which the Heart is drawn Nearer to it in the Firſt, than in the Laſt Caſe. :- © han in Brutes, 

Ir Adheres to the Pericardium at the Baſis, but not at the Tip; becauſe the- Con- 77,” wore 
tractive uſes all it's Efforts there, where there is the Greateſt Expanſive Exerted againſt dium ar the 
it, and therefore Unites thE*Pericaradinm to the Muſcular Fibres of the Heart; On Bi, and why 
the Contrary, where the Expanſive Force is Weak, and the Contractive ſufficiently 5 w Sar race 
Prevalent, as at the AMucro, the Pericardium do's not Preſs to. it's Aſſiſtance, 26, Thickne on 
Ir has a Firm, Thick, and Denſe Subſtance; becauſe the Expanſive Force of the = eh. rg 
Blood Amaſſed together being Great Required a ſtrong Contractive to Balance and ar the Apex 
Encloſe it; and therefore the Arteries, which contain a Leſſer Expanſive Force of the 7 Tt 
Blood. have Thinner Coats, and the Veins, whoſe Expanſive Force of Blood is ſtill 1 
more Diminiſhed, Thinneſt of all: For the ſame Reaſon, the Subſtance of the Heart 
is Thinner and Softer on the Right Side, thro' which the Venal Blood Flows, which 
has a Leſs Expanſive, and Thicker and more Denſe on the Left, thro' which the 
Arterial is carry'd, and which has a Greater Expanſive; but the Tip is the moſt Hard 
and Compact, from the Expanſive, which is here ſubdued, giving little Diſturbance 
to the Contractive, and from the Contractive Forces Uniteing more firmly together 
after their Conteſt with, and Superiority over, the Expanſive by the Law of Nature, 
by which Similar Forces Aſſemble and Cement together, and are Excited, if not 818 


quiſhed, by a Contrary Action. 


F. 9. FARTHER, in Reſpect of the Fibres, which Compole theſe Coats, the b The Reaſon of | 


moſt Run Spiral-Wite from the Baſis to the Tip, Deſcending from the Left to the 2 e 
Right; becauſe the Expanſive Force of the Blood lying in the Right Ventricle, the the Heart, and 
Contractive Force is carry'd in it's Action againſt it from the Left to the Right; the W's {RE 
Contractive alſo Deſcends, as it is Derived from the Brain, and Spirally, becauſe the EN are 
Expanſive Force Exerting it ſelf in Oppoſition to it, it cannot Deſcend in a Strait $02 * 
Line from Left to Right, and therefore muſt do it in a Curve; That is, every Step, 1 inet 
which the Contractive takes, is ſomething Elevated by the Expanſive above a Rectili- oh, a 
near Deſcent, and conſequently is made to Wind about the Heart in a Spiral: The 
Second Courle of Fibres Deſcend from the Right to the Left, For the Contraftive 
Meeting with an Oppoſition from the Expanſive in it's Former Courſe, the ſame Con- 

tractive, Deſcending ſtill from the Brain, Attempts a Contrary, which by the Ex- 

panſive is notwithſtanding again Diverted into a Spiral, which Forms the Middle Coat : 

Laſtly, the ContraQive Force from the Brain ſending out Freſh ſupplies againſt the 
Expanſive of the Blood, it at Length proceeds in ſtrait Lines from the Baſis to the 

Tip, or in Lines Parallel to Them; becauſe the Balance is now Compleated betwixt 

the Two Forces, and the Cantraftive Left to go in it's own Direction, and fo the 

Heart with it's outmoſt Coat is Finiſned: The Fibres of the Left Ventricle are ſtronger 

than thoſe of the Right; becauſe the Expanſive Force of the Arterial Blood is 

Greater than that of the Venal, and therefore the Contractive Force in the one Caſe 

mult be Superior to that in the other, to make an Equilibrium of the Expanſive with 

the Contractive. 

F. 10. THERE is a Tendon ſpread over the Baſis of the Heart ; becauſe the Expan- ty a Tendon 
five Force there Exerts it's whole Effort againſt the Contractive, and conſequently 1 if the 
the Contractive from the Brain will be the moſt Conſtipated and Confirmed at that A na 
Surface in Oppolition to it: For which Reaſon alſo at the Egreſs of the Aorta, where wih the Heart 
the Expanſive of the Blood is ſtill Increaſt, that Part of the Tendon in ſome Crea- Rl axe 


Men than other 
tures becomes Bony, that is, is Guarded with a Greater Contractive. Creatures, and 


HENCE the Heart is Bigger in Men than in other Creatures, becauſe the Brain is !* % in Bod. 


Men, than in 
fo, being as Big again as an Oxes, for to Preſerve an Ægquilibrium betwixt the TWO the Cowardly. 


Forces, if the Source of the one is Enlarged, that of the other muſt be in Proportion; 
but it is Leſſer and more Denſe in Bold and Couragious Men than in the Cowardly, 
becauſe the Spirituous, Nervous, or Contractive Force is Greater in the Firſt, and the 
Expanſive and Sanguineous in the Laſt; which is Certain in Experience, as the Meagre 
and the Enthuſiaſtick are more Nervous and Bold than the Fat and the Sanguinary. 
F. 11. InE Fat about it's Baſis is Produced from a Mixture of the Blood, and er tie La- 
- about it's Baſss 
Nervous juice, as other Fat; and it is not nouriſh'd from the Blood Contained in ird, 


"3 but by the Veſlels Diſperſed in on cave For as ſoon as the Blood is Pulſed e enn 
out Formed, an 


Brain in Men 
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398 ; Concerning the Heart, the Aorta and Cava, Book III. 


is Ff e out of the Left Ventricle of the Heart thro the Aorta, Part of it Runs immediately 
= to the Heart by the Appetite of Nature, which carries it towards a Similar Force, 
Made. the Expanſive within the Heart, from whence it was Expelled by the Contractive; 
and forms the Innumerable Branches of the Coronariæ upon the Baſis of it, where the 
Expanſtve is the moſt Senſible and Strong; from thence it Deſcends to the Tip, and 
Penetrates into and Diffuſes it ſelf in Various Rivulets and Meanders thto the whole 
Subſtance; On the other Hand, the Contractive Force in like Manner, and by a like 
Appetite of Nature Aſſembles to the Contractive of the Heart, and Attends this 
. Expanſive from the Plexus Cardiacus and Par Jagum of the Nerves, and Congeals and 
Hardens it into Fibres and Fleſh, by which means the et nee is * Preſerved 
| bet vixt the Two Forces, and the Parts Equally Nouriſhed. T0 
The Cauſe k of F. 12. Thx Right Ventricle of the Heart being made, as above; with i it's \Vibres ar 
Dinfle of the Coats, an caſy Account is given of the Reaſon of it's Motion and the Pulſation of 
1 it; For the Blood by it's Expanſive Force Swells and Dilates it, both that within it's 
Cavity, and that which is Spread and Scattered in it's Subſtance, that is, the Fleſhy 
Part of it, which is the Cauſe of it's Diaſtole; and the Nervous Fibres and Coats by 
their Contractive Force Streighten and Compreſs it, from whence it's Syſtole Ariſes; 
EI. And theſe Forces being in an Equal Balance, or nearly ſo, mutually ſucceed each 
| other by Turns, neither being able to Overcome, Surmount, or Deſtroy and Annul 
the other; Like the Weight of a Clock and it's Pendulum, in which the Former is 
the Contractive and the Latter the Expanſive derived from the Expanſive of the Hand, 
which puts it into Motion; and which therefore Conſiſts of Two Oppoſite Foites 
Balanceing each other, from whence it's Motion Commences, and which, if either 
e x of them is Stopt or Hindered from it's Exertion, Ceaſes. 5 
How the Bb, F. 13. THE Blood, being by the Syſtole or Conſtriction of the Heart Driven out 
1 8505 of it in a Fatus, by it's Appetite to the Expanſive hovers upon the Baſis, whither 
monaris, the the Contractive Force Purſues and Surrounds it, and as the Blood is ſtill Pulſed for- 
Canalis Arte wards and Expands it ſelf, and the Nervous or Brainy Subſtance by it's Contractive 
dg e vb Incloſes and Inveſts it, The Beginning of the Arteria Pulmonaris and the Canalis Ar- 
is Branches, rerioſus is Formed, and after that, the Aorta with it's ſeveral Aſcending and Deſcend- 
are Formed: ing Branches; For a Progreſſive Expanſtve Incloſed by a Progreſſive Contractive maſt 
of Neceſſity produce hollow Tubes and Canals, ſuch as the Arteries are. 
Anp from hence it is, that the Inner and Outer Coats of the Arteries are che 
ſame with thoſe of the Heart, being Conſtituted in the ſame Manner: And as to the 
Aſcending and Deſcending Branches of the Aorta, why the Blood ſhould Deſcend 
is not hard to Conceive, ſince it is Endued with it's own Proper Gravity, but why 
f it ſhould Aſcend, or Receive a Lateral Direction, is ſomething Difficult to Explain, 
{al unleſs upon this Doctrine of the Expanſive and Contractive Forces. 
1 How th F. 14. Tar Reaſon of which therefore is, becauſe, as the Contractive Force of the 
1 Branches . Nervous Subſtance is carry d from the Brain towards the Heart, ſo the Expanſive of the 
ſeend upwards, Sanguineous is Reciprocally carry'd from the Heart towards the Brain to Preſerve the 
_ e Equilibrium of the Animal Syſtem, by their Forces Acting in Oppoſition and in Coun- 
Blood Veſſels terpoiſe to each other; And this is ſo True, that the Carotid and Cervical Arteries, thro 
and N 5 _ which the Blood & Conte to the Brain, are ſo Large and Numerous, that a Third Part 
Nate Fat leaſt of the whole Mats is Conveyed thither by Them, which, Paſling thro' the Capil- 
Manner of laty Arteries in {mall Quantities, is Congealed and Transformed into the Contractive 
Directions. Force of the Brain, in order to ſupply the Aeaulla Oblongata, which is the Trunk of 
the Nerves, with new Matter for their Conſumption upon the ſeveral Parts, to which 
they are Branched and Propagated ; And this made Malpig hius think it Probable, that 
the Coagulative, or Concreſcible, Serum was Filtred in the Cortex or Glandulous Part 
of the Brain from the Arterial Blood, and from thence Transferred by the Fibres of 
the Corpus Calloſum to the ſaid Medulla; Upon the fame Account, the Expanſive 
Force of the Blood is carry'd in a Lateral Direction by it's Acting Contrary and in 
Oppoſition to the Contractive from the Vertebræ of the Thorax, Back and Loins, and 
the ſeveral Nerves and Fibres ſent from thence ; and which will allo ſolve all other the 
Innumerable Variety of Directions, Upwards, Downwards, and Tranſverſe, or Oblique, 
in which the Sanguineous and Nervous Matter is Diſperſed thro' the whole Body. 
Why the Pro  $.15, Wr are likewiſe hereby Informed, why the Proceſſes of the Heart and Brain 
_—_— open towards cach other, whereas the Parts, which arc Averſe, are Incloſed; For the 
Blood 
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Chap: VIII. and the Circulation of the Blood. _© 399 


Blood and the Brain Exerting their Actions continually againſt each other, that is; Bran , 


towards each 


their Expanfive and Contractive Forces, there muſt of Courſe be a continual e 
Outlet to them that way, but the Expanſive in the Heart being Leſs at the Tip, as 
was before Explained, the Contractive Prevails and Inveſts it; On the Contrary, if 
the Brain is not Sollicited by any Action from the Expanſive, it Cloſes and Con- 
tracts of it ſelf, and therefore, under the Os Frontis, the 2 and W is Con- 
tinuous without any ſuch Proceſſes. EE] | 
F. 16. Thus far we have gone, ſuppoſing the Fætus to be ail in the Womb, Whillt How . the 
the Lungs ate of no Uſe, and the Canalis Arterioſus and Foramen Ovale obtain their“ 1 0 1 ow Ra 


Proper Offices: But after tlie Birth, Things are otherwiſe, for then the Air Rufhing ſ.s azd Fora- 


into the Lungs, gives a new Turn to the Circulation of the Blood, and it now Paſſes „ F 
are Charge 


no Longer thro' the Canalis Arterioſus from the Pulmonary Artery into the Aorta, int, La. 


nor from the Vena Cava into the Pulmonary Vein thro' the Foramen Ovale; which mens, and the 
not being kept open by the Expanſive Force of the Blood Acting againſt their Sides, 3 
their Contrattive Force Prevails, by which they Cloſe, and cli Canals are thereby: artery and : 
Converted into Ligaments; On the other Hand, the Blood from the Right Ventriele % ©* Form: 
of the Heart Expands it ſelf againſt the Incurring Force of the Contractive of the 8 Left 1 oa 
Air, in order to Oppoſe and Balance it, from whence it is Diſperſed into the In- V of che 
numerable Branches of the Pulmonary Artery, whoſe Coats are ſupplied to it by the““““ ne 
Method above Deſcribed; But being able to Expand it ſelf no farther by the Op- 
poſition, which is made to it from the Contractive Force of the Air, it Returns in 8 


Streams towards the Heart the Fountain of the Expanſive, from whence the Branches 


Of the Pulmonary Veins are Formed ; and the Right Veatricle being already Poſſeſſed, 


it Forces it ſelf into the Left Side, and Makes or Compleats the Left Ventricle; and 
being Excited and Exaſperated into an Higher Degree of the Expanſive by the Op- 
poſition it has met with, it Penetrates to the very Tip, and Dilates it ſelf ſo, tliat 
the Cavity of the Left Ventricle becomes Prominent into the Right, and the Seproms 
is Concave to the Former, and Convex to the Latter; but here being Reſiſted by the 


Coats of the Heart, and Propelled by their Contraction, it 1s Driven into the Aorta, 


which is already made to Receive it. 
F. 17. FROM hence it is Plain, that if there was any Cofuniinication betwixt one That there i: 

Ventricle and another by a Foramen thro' the Septum, this whole Contrivance of ” wg bare 

Nature would be Deſtroyed; And Either, when the Blood in the Right Ventricle was ae 

Expanded into the Lungs, the Blood in the Left would Follow thro' ſuch Foramen and tricle and the 

not Paſs into the Aorta, from whence the Aorta, and all the Arteries Derived from eee 3 

it, would Change into Ligaments, and the Body Wither into a Skeleton; Or Elſe it he Septum, 

would Paſs into the Aorta and not into the Foramen, in which Caſe the Foramen OY Reaſon 

would Change into a Ligament, and then it would have been in Vain for Nature 

to have made it, that is,- only to ſtop it up again; Or laſtly, the Blood would Flow 

out of the Right Ventricle into the Left, without Paſling thro' the Lungs, from 

whence it would want it's Accenſion, from the Contractive Force of the Air, into 

Arterial Blood, which is ſo neceſſary to it's Pulſation and the Circulation of it, and 

the Pulmonary Artery and Vein would be Contracted into Ligaments : From all 

which it is Evident, that as no Foramen was ever obſerved in the Septum, ſo that 

there Really is none; Namely, both from the Diſtinct Formation of the Ventricles, 

and from the e e Conſequences, which would Enſue in the Human Syſtem, 

which are not Experienced in it. | 
F.18. This Account alſo Furniſhes us with a Reaſon, why all the Blood Flows Wiy all 2 

to the Right Ventricle, and is Diſcharged and Diſperſed from the Left; The Firſt, "rage rig 's 

becauſe, before the Left Ventricle was Formed, or Compleated, the Blood Aſſembled „ 


to the Heart by that Law of Nature, which makes Similar Forces to Cement and Unite D/charged 


and Diſper ſed 


together; The Laſt. becauſe, as the Influx of the Blood continually Increaſes it's Quan- fm the Lf 
tity, there muſt be ſome way for it's Diſtribution and Efflux, which therefore is by 
the Pulmonary Artery and Vein into the Left Ventricle, from whence by the Con- 
tractive Force of it's Coats it is Expelled into the Aorta, as already Deſcribed. 

S. 19. Tat Auricles arc of the ſame Nature with the Ventricles, and ſerve for What the De- 
the ſame Uſe, and are only the Firſt Efforts of the Contractive Force to Encloſe % / ebe Au. 


ricles is, and 


the Expanſive of the Blood, which is Finiſhed and Effected in the Ventricles ; and h 7 Pulſa- 


therefore the Fibres in rhe Auricles, as before in the Ventricles, are Stronger in the tio of them is 
Left Accounted for, 
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400 Concerning the Heart, the Aotta and Cava, Book III. 


a well as that Left than in the Right, that is, the Contractive Force is ſo, of which they Conſiſt ;/ 
pb ps becauſe the Expanſive of the Arterial: Blood is Greater and Stronger than the Venal, 
Aorta. to Balance which a ſtronger Contractive is Required. 1 1 
Tax Pulſation of the Auricles Proceeds likewiſe from the ſame Cauſe with that 
of the Ventricles, Namely, from the Expanſive Force of the Blood, and chiefly from 
it's Accenſion in the Lungs by the Contractive Force of the Air, and from the Con- 
tractive Force of their Coats; So that it is very Probable, that the Principal Pulſation 
Ariſes from the Left Auricles and Ventricles of the Heart, when the Blood has been 
Inflamed, and the Expanſive Force of it Excited in the Lungs; However it is Plain; 
that the Syſtole of the Ventricles muſt be at the ſame Time with the Diaſtole of the 
Auricles, and the Syſtole of the Auricles with the Diaſtole of the Ventricles; And the 
ſame Law ſeems to be Obſerved thro' the whole Arteries, that the Syſtole of the 
Superior Parts ſhould be at the ſame Time with the Diaſtole of the Inferior, and 
the Syſtole of the Inferior, with the Diaſtole of the Superior, or Vice Fersd 3 Since 
This Appears to be Requiſite in a Courſe of the Expanſive, as of the Blood, and of 
the Contractive, as of the Coats, which Inveſt it; For ſuppoſing the Blood to be En- 

tering the Auricle, by it's Expanſive Force concurring with the Sanguineous Fibres, 
It immediately Dilates and Diſtends it, till the Contractive Force of the Nervous 
Fibres and Coats being Excited, It Repreſſes on the Blood and Fleſhy Fibres, and Con- 
ſtringes the Auricle, by which the Blood is Driven into the Ventricle, which is Di- 
lated and Diſtended by it, whilſt the Auricle ſubſides and is Contracted; On the 
other Hand, the Contractive Force of the Ventricle is now Exerted, and whilſt the 
Blood is Expelled from it by it's Conſtriction, New Blood Hows into the Auricle, 
which again by it's Expanſive Force Dilates and Diſtends it. 7 1 
In like Manner, in any Two Contiguous Parts of the Aorta, or it's Branches, in 
the Deſcending Trunk, when the Blood Enters the Superior Part, a Dilatation is 
Cauſed by it's Expanſive Force, and that of the Sanguineous or Fleſhy Fibres, which 
is ſucceeded by a Conſtriction from the Contractive of the Coats and the Nervous, 
and which Propells the Blood to the Inferior Part, which now Swells and is Dilated; 
- whilſt the Superior Sinks and is Contracted, and whilſt the Inferior is Contracted 
f _____ _  after-it's Dilatation, the Superior is Dilated by a Freſh Influx of Blood, and a Re- 
Wa newal of the Expanſive; And what is ſaid here of a Superior and Inferior Part of 
| the Deſcending Trunk of the Aorta, obtains of an Inferior and Superior in the Aſcend- 
ing: And by theſe Methods a Progreſſive Pulſation appears to be Propagated thro' 
the whole Sanguineous Syſtem, not much Unlike to, or Differing from, the Vermi- 
cular or Periſtaltick Motion of the Inteſtines; So that Nature in the Animal Frame, 
as well as in the Mundane, Acts Agreeably and Conſiſtently with it ſelf, ſince it's 
Motions are Uniform, and are Derived from - the ſame Principles; and which is a 
Forcible, if not an Invincible, Argument for the Truth of Thoſe, which we have 


Alledged. 7 


That the Pulſe F. 20. FROM hence it is Manifeſt, that the Pulſe of the Arteries does not Depend 
of the ee upon, nor is Communicated to Them from the Pulſation of the Heart, but that every 
* Pulſe is Diſtinct and Independent, and Ariſes from the Influx of Blood into the ſeveral 
is Diſtind and Parts, and the Reciprocal Contraction and Dilatation of thoſe Parts from the Ex- 
3 panſive of the Blood and of the Sanguineous or Fleſhy Fibres, and the Contractive 
and of the Of the Nervous; And therefore it is, that in Experience we find the Pulſe of the 
Heart, and the Wriſt keeps no Time with that of the Temples, or of the Upper Part of the Noſe, 
— nor Theſe with the Grand Pulſe of the Heart, which is Eaſy for any one himſelf to 
Obſerve, and is an Indication of Their being Separate and Independent Motions, 


and ſuch, as are Agrecable to the Account, we have given of Them. 
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How the Heart F. 21. This likewiſe Informs us, how the Heart comes to Beat, and to Retain a 

3 it's wha Pulſation even after it's Separation from the other Parts of the Body; becauſe, tho 
ration fromthe the Blood no longer Flows into it, yet the Fleſhy or Sanguincous Fibres Preſerving 
 enimalSyſtem. their Expanſive Force, ſo long as the Heart continues Warm, Act againſt the Con- 
tractive of the Nervous; From whence there will be a Reciprocation of Motion, till 

the Expanſive is quite ſubdued, and the Heart becomes Cold and Contractive: And this is 

farther Confirmed from the Pulſe being Revived, after the Heart has Ceaſed Beating, by 

an Affuſion of Warm Blood, or even Warm Water upon it; For thereby the Expanſive 

| | of 


VIII. ad 1 Cirtulatioh of the Blood.  _ 


of the ae" or Fleſhy, Fibres is again Excited, and Enabled to Prolong it's 
Conteſt with the Contractive, till it again Languiſhes and e and the Con- 
tractive finally Triumphs and Prevails. 115 

F. 22. So that from this Doctrine the Circulation of the Blood, it's Cris and How the Cin 
Nutrition, and the Motion of the Heart, are Necellary, tho they are Difficulties, args 2 
which have hitherto Confounded and Puzzled the Greateſt and moſt Celebrated Ana- formed. 
tomiſts; For the Blood Aſſembles to the Heart by that Law of Nature, by which 
Similar Forces are Collected to each other, and it is Expelled from thence by the 
opacity Force of it's Coats and Nervous Fibres,” which cannot fail of Produce- 

g the Circulation Mentioned; More particularly, according to the foregoing' Ac- 
3 4 the Heart being Formed, the Blood is Pulſed out of the Right Ventricle into 
the Left, and ſo into the Aorta, for it is Impoſſible for it to Proced thro' the Mucro 
or Tip; The. Cauſes, Springs, and Directions of which Motions have been already 
Explained ; From the Aorta it is carry'd thro' the Branches of it to all Sides, by the 
Contractive Force of the Coats and Nervous Fibres, which Protrude and Propell it 
from the Heart towards the Extreme Parts, where it is Made or Congealed into 
Fleſh by the Contractive Force of the ſaid Nervous Fibres, and becomes the Nouriſh- 
ment of the Carnous Syſtem; But, the Blood ſtill Flowing into thoſe Parts, by it's 
Expanſive Force being now Superior to the Contractive, it Aſcends, and Tends to- 
wards the Heart by the afore- mentioned Law, from whence it was Driven, but, be- 
ing ſtill Followed and Balanced by the Contractive, it is Inveſted with N ervous Coats, 
from whence the Veins are Formed, and the Circulation Perfected. 

F. 23. ALso, we may trom hence give an Account, how the Palts of the Body Hom the Parts 
are continually Renewed; for the Blood being Condenſed into Fleſh by the Con- ##* e, are 
tractive Force of the Nervous Fibres, as it Rots and Putrifies it Grows Expanſive, and 6 
is therefore carry'd off by the Expanſive Force of the Superfluous Blood in the ſe- 

veral Parts, and is ſupplied by the Condenſation of New Blood into Fleſh, from 
whence Ariſcs'the Perpetual Renovation of Them ; But when the Expanſtve Force 
of the Blood grows ſo Weak and Languid, that it cannot Elevate and Raiſe the! . 
Corrupted Parts, an Univerſal Tabes Enſues , and a Diſſolution - of the whole 
Animal O economy 

F. 24. As to the Colour of the Blood we have: Wen thar it Ariſcs from an 11 5 cle 4 
creaſe of the Expanſive in the Om by the Oppoſition of the Conttactive of the 2% Motion ＋ 
Seminal Principle, and that the Chyle is Raiſed into that Colour by Mixing with % Heart Ex- 
the Blood, as Fuel is Converted into Fire; And as to the Motion of the Heart, we * 805 
have Explained it from the Expanſive of the Blood, and the Carnous Fibres on the 
one Hand, and the Contractive of the Animal or Brainy Subſtance, and the Nervous 
Fibres on the other, Acting againſt each other, ſo as neither of the Forces can Pre- 
vail, from whence Proceeds a Reciprocation of Them. 

F. 25. IHERE ſeems nothing therefore Remaining in Relation to the Heatt, Ex- The Opinions 
cepting to Examine the Famous Alphonſus Borelluss Opinions Concerning it, ſince oy Os 

what we have ſaid will ſufficiently Confute the Fancies of Anatomiſts, which have been Received, con- 
vulgarly Received about it; As, That it's Motion Proceeds from an Influx of Animal e, N 
Spirits conveyed by the Nerves, altho the Heart Moves in the Embryo, before either Bla, Confutes 
Brain or Nerves are Formed, and in Living Fatuss when cut out from the Body form what 
and Entirely Separated from all the Parts of it; Or elſe from the Rarefaction and 1/ 8 
Accenſion of the Blood, tho, according to Dr. Lower's Experiment and his Friend's, 
the Heart continues it's pulſation, when no Blood Flows into it, and uy Beer and 
Wine, or Broth, are Derived into it's Ventricles ; 
Trar Chyle is Changed into Blood by the Vital Spirit, and Active Principle of 
the Latter Looſening, by Fermentation, the Salt, Sulphur, and Spirit of the Former, 
and Aﬀleenilatcing and Aſſociateing Parts to it, which are of a like and ſuitable 
| Nature; 
| Tnar Blood ec Hot by a Vital Flame, which is Lodged in the Heart, and 
which Heats the Blood, as it Paſſes thro' it, tho' it is Clear, the Heart is nothing 
but a mere Muſcle; or by a Saline Subſtance Mixing with a Sulphureous, or an 
Aeid with an Allali, tho no ſuch Subſtances are Obſetved in the Blood; or by an 


Accenſion of it, Which is * Unesplained; 
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492 Concerning the Hart, the Acta and Cavixt took Ut. 


„ AND laſtly, That the Coloùr of the Blood is ; owing to the Heart, or to the Mi 
ture 'of Salt and Subacid Juices, with Sulphureous, as in the Diſtillation of Sal Nitre, 
or in Pouring Oil of Vitriol on Conſerve of Roſes, by Which à Pale Red is Changed 
into a Deep one: Theſe we ſhall mit particularly to Conſt der, becauſe they are 
Refuted by what foregocs, or, ſo far as they ſtand Good, are Explicable by the Pre- 
cedeing Doctrine; The Vital Spirit and Sulphur, being Different Expreſſions of our 
Expanſive Force, and the Acid and Saline "Subſtances, of the Contractiye. 


Borellus de.. F. 26. As. to Borellus in order to Explain the Mechanical Motion of the Aan, 
pecans Ag? Fa he Firſt giyes the Structure of it from Aalpigbius, Lower, and Bellinus, and makes it 
Aion. not to be a Parenchyma, but a Muſcle, conſiſting of ſtrong Carnous Fibres, of the 
Do ae ſame Priſmatick Figure, of the ſame Colout, Conſiſtence, and Tenacity, with the 
Cap. 5. Far. a. Fibres of other Muſeles, which cannot be Drawn out into a Greater Length, as they 
Prop. 33. are Renitent to a Diſtraction, but are Contracted of their own Accord, have a Ten- 
ſion, are Inflated, and acquire an Hardneſs, when they Act in the Heart's Pulſation, 
and in Boiling become Groſs and Turgid, and are eaſily Torn in Pieces and Broken; 
But this Fibrous Conſtitution of the Heart Differs from that of other Muſcles, it's 
Fleſh being Firm, Hard, Uniform, and Dyed with a Red Colour, not Lax and Soft, 
nor are it's Priſmatick and Carnous Columns Separated from it's Membranes, and 
"ma Innumerable Tendinous Fibres, as the Carnous Fibres of the other Muſcles are; 
Thus alſo it's Carnous Fibres are not in Strait and Parallel Lines, but Spiral, and 
Variouſly, and with a wonderful Artifice, Interwoven with each We ee 

Agrecable to what has been before Deſcribed. 
BxsID ES which, there are Ten Millions of ene of, a Ratnifcirioay of N erves, 
Derived from the Par Lagum, Scattered and Diſperſed thro the Carnous Fibres of 
the whole Heart; After which he Proceeds to Inform us of the Two Coronary Ar- 
texies from Bartholin, and of the Auricles, and; the: SOOT of the Vena _ all which 

Were before Mentioned. 

De Motu IN a following Propoſition he farther hu the Addion of the Heart, as before he 
orgy 5 had given the Structure of it; That in Pulſation, it's whole Carnous Subſtance, as is 
Prop. 38, Evident from Senſe, is, like that of other Muſcles, Inflated upon the Tenſion, and 
Hardened with the utmoſt Violence, but that the Swelling of the Fibres is not De- 
ſigned by Nature, as in other Muſcles, to ſhorten the Diſtance bet wixt the Extremities, 
aaäaäand by that means to Draw them together, and the Joints, in which they are In- 
ſerted ; On the Contrary, in the Heart the Fibres are Shortened, that they may be 
Inflated and Swell, and thereby Straiten and Contract the Concave Surface of it, in 
order, to Preſs out and Expell the Blood, which it Contains; which is Apparent 
from hence; That in every Pulſation or Tenſion of the Heart, the Contents of it 
are in Fact Driven into the Arteries, as by a Syringe, and if we Thruſt a Finger thro 
a Wound made into a Live Heart, which Bellinus and Lower Obſerved, it will, at 
eyery Pulfation or Tenſion of it, be Caught and Encloſed as in a Forceps, and the 
Fleſh, upon it's Inflation and Hardening, Surrounds and Embraces it with Force, and 
Burics it-in it's Subſtance, whilſt the External Surface of the Heart is not Increaſed 


or Altered by ſuch a Turgeſcence or Inflation. 


'Þe Motu WHA is afterwards Alledged to ſolve this Repletion of the Cavity of he Heart, 
eee from an Hollow Glomus, Compoſed of Threads Equally Thick, and of a like Con- 
8 1350 ſiſtence, Wound Spirally Round a Bladder, blown up to Form an Intermediate Cavity, 
45, 46, 47, that if the Cavity of the Glomys is filled up by a Moiſtening of the Threads, the In- 
& 48. ternal Spires of the Glomus muſt be Wrinkled and Pleated, whilſt the External Re- 
main in their full Tenſion, from whence the Mechanical Operation, by which the 
Cavity of the Moiſtened Glomas is filled up, is Explained, is ſo Abſurd and Ridicu- 
lous an. Account. of the Repletion of the Cavity of, the Heart in it's Pulſation or 
Tenſton, that, however Mathematical it may Appear by the Figures it makes uſe of, 
it ſcarcely Merits an Anſwer. 
The Replecion F. 27. FoR, tho' it is certain, that if the Cavity of the Glamus is filled up by a 
ef the Cavity Moiſtening of the Threads, thoſe Threads, be they Circular or Spiral, muſt be bent. 
2 Inwards i in Plice or Wrinkles in order to Penetrate into and Poſſeſs ſuch Cavity, yet 
the Made- it is not Evident, that the Cavity of the Glomus will be filled up by Moiſtening the 


omen the Threads, or that they will Deſcend into ſuch Cavity by their Madefaction; On the 
Con- 


Chap. VIII. 
Contrary, Threads, which are Lax and Flaccid, by Moiſture become more Stretched 
and Shorter, whereas this Doctrine ſuppoſes, that Threads, which are Stretch'd, by 
Moiſture are Rendered more Lax, Flaccid, and Longer. 
BesIDes, This Doctrine Informs us, that the Cruſt of the Glomus and the External 
Threads, of which it is Compoſed, do not Change their Figure by Madefaction, and 
there is no Reaſon Aſſigned, why the next Interior Coat of Threads ſhould do it; 
"tis True, we are Told; that there is an Inflation of the Internal Threads, which 
Augments their Superficies, and ſince the External Coat is Immoveable, ſuch Aug- 
mentation of the Superficies muſt be ſpent Inwards towards the Center of the Glo- 
mus, by which it will become Wrinkled ; but an Inflation of the outward Coat is 
likewiſe Acknowledged, and yet no Augmentation of the Superficies Owned; If there- 
fore the Superficies "of the outward Coat is not Augmented by Madefaction, why 
ſhould the Inner? If it is, why ſhould the Inner Tend in Wrinkles to the Center of 
the Glomus? Moreover, This is contrary to the Experiment in the Heart, in which the 
outward Surface is not Augmented, to Explain which the Ciomus is Introduced. 


FARTHER, Suppoſing the Madefaction of the Threads of the Interior Coats Was 
capable of Protruding them in Wrinkles towards the Center or Cavity of the Glomus; 
Here would be a Languid Motion of the Internal Parts of the Glomus towards it's 
Cavity or Center, but how will this ſolve that Force and Vehemence, with which 
the Heart Acts in Pulſation? Here would be a Soft, Looſe, and Pulpy, Subſtance from 
the Relaxation of theſe Spirals into the Cavity of the Glomus, but where ſhall we 
find from thence the Hardneſs and Induration Acquired upon the Muſcular Tenſion ? 
On the Contrary, the Principles, we have Advanced of the Expanſive and Contractive 
Forces, furniſh us with a Complete Solution of the Phænomenons Propoſed. 


F. 28. TE Carnous Fibres cannot be drawn out into a Greater Length, but are Borellus's Phe- 


Renitent to a Diſtraction, whilſt they are Contracted of their own Accord; Becauſe pag, 5 


they conſiſt of the Expanſive Force of the Blood ſubdued by the Contractive Force 4y rhe Doctrine 
of the Nervous Fluid, by which they are Rendered Tenacious and Solid, the Con- the Expane 


ſive and Con- 


tractive Force . Prevailing, the Fibres are Diſtracted Hardly, but Contracted / trafive Forces. 


Faſily : They are of a Priſmatick Figure; Becauſe the Expanſive Force, Exerting it ſelf 

in their Formation, and being Oppoſed by the Contractive, Shoots into Angles, as 

is done in all other Chryſtallizations, and the Number of the Angles are Different, See Chap. 3“ 

according to the Different Proportion of Force betwixt the Expanſive and Con- WEE 87 

tractive, as We have before Explained: They become Turgid in Boiling, and are 

caſily Torn in Pieces and Broken; Becauſe, by the Application of the Expanſive Force 

of Heat and Fire, the Contractive is Diminiſhed, by which their Parts in a Turgeſcence 

are Separated farther from each other, and in Tearing and Breaking of them are 

entircly Diſunited : They have a Tenſion, arc Inflated, and Acquire an Hardneſs, in 

the Pulſation of the Heart; Becauſe, when the Blood Flows into the Ventricles of it, 

the Expanſive Force is exccedingly Increaſed, and Raiſes and Excites the Remaining 

Expanſive in the Fibres, which therefore Swell and are Dilated; This likewiſe cauſes 

the Contractive Force to Exert it ſelf with Greater Vigour in the Fibres, in Oppo- 

ſition to the Expanſive, to which the Nerves from the Par Jagum Joining their Con- 

tractive, an Hardneſs is Produced: And from this vaſt Contention of Forces the Ca- 

vities of the Heart are Filled, and, the Contractive Prevailing, the Expanſive Force of 

the Blood is Expelled into the Arteries, and the Heart is Cloſed, till it is again 

opened by a new Influx of the Expanſive Force of Blood, which is in like Manner 

Driven out, as before. V 
THE outward Surface of the Heart in the mean Time is little or nothing con- see 5. 5 


cerned in this Action; Becauſe, as we have already ſhewn, the Contractive Force is this Spin. 


there ſo fully Eſtabliſhed, that it is not Affected with the Expanſive of the Influent 


Blood. 


Tu Fleſh and Carnous Fibres of the Heart are Firmer and Stronger than thoſe 
of other Muſcles; Becauſe the Conteſt of the Two Forces is here Greater, and the 
ContraQtive Prevailing muſt be likewiſe here the Greateſt in Reſpect of any other 
Carnous Fibres. 

Ap for the ſame Reaſon, the Carnous Fibres in the Heart are more ſtrictly Joined 
and Cemented with it's Membranes and Tendinous Fibres, which are of a Neryous 
Be e 2 | and 


* 


and the Circulation of the Blood. 403+. 
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Concerning the Heart, abe Aorta and Cava, Book III. 


and Gontractive Nature, tlian in other Muſcles; Becauſe the Expanſive Force of the 
Blood being Greater, the Contractive Forces are more Ait together in 8 7 75 to 


8 and Balance it. 


FROM whence Appears allo the Neceſſity of ſuch an Infinite 1 of Rami: 
fications of Nerves from the Par Lagum, which have-a Contractive Force, to ſupport 
the Æquilibrium againſt the Expanſive of the Incarring Blood. 

See F. 9. of AND why theſe Fibres of the Heart are Spiral, we have before Explained, which 
e will give a Solution, why thoſe of other Muſcles are Direct and Parallel. 
. Tris Doctrine therefore Declares to us plainly, how the Cavities of the Heart are 
filled by a Tenſion and Inflation of the Fibres of it, how they become Hard, Con- 
ſtipated and Cloſe, and how this Action is Performed with the utmoſt Vehemence 
and Energy, which is not done by the Rugæ or Plice of the Threads of the Glomus, 


and the Madefaction of Them. 


| De Motu FRO hence alſo an eaſy Account may be given, why the Alucro of the Heart in 
rs it's Syſtole ſtrikes againſt the Left Part of the Breaſt; Becauſe after the Blood has 
5 Ho Paſſed thro' the Vena pulmonaris, it becomes more Accended, and by Conſequence 
more Expanſive, the Contractive Force will therefore be Greater on that Side, and 
the Conteſt betwixt both the Forces Irritated and Increas'd ; from whence, as we 
have ſhewn, the Pulſation, Tenſion, or Erection, of the Heart Ariſes, and therefore 
the Action of the Heart will Preponderate to the Left; And as to it's Auricles, we 
have already COSINE: and Given an A of, the Syſtole and Diaſtole of 


Them. 


Borellus's Ex- F. 29. Wnar Remains 55 Borellus upon the Heart is to Inquire into the Force and 
ien of Power of its Motive Faculty, and into the Lmmediate Efficient Cauſes Of it's 


the. Force *. 
Power. of. the Motion. 


n As to the Firſt, he tells us 8 0 Series of many Mathematical Propoſ tions. 
and. of the Ef. Iſt. That the Motive Force of the Fibres of the Heart, conſidered by it ſelf, is able 
EE So. to ſuſtain a Greater Weig ht than of 3000 Pounds. 24. That all the Arteries of an 
2 Men Animal, after Pulſation, W not Subſiſt, if they were Wholly Exhauſted of their 
Animaliuw, Blood, and therefore always Retain ſome in Them after ſuch Pulſation. 34. That 
8 the Motion of the Blood in the Arteries has Thrice the Velocity of that, with 
76. & Cap. 6, Which the Heart is Moved and Impells the ſame Blood. 4th. That the Power of 
to Cap.7- the Heart, which Conſtringes it, is Leſs than the Reſiſtence, which the Blood Con- 
tained in it's Ventricles Exerts, in a Subſeſquialterate Proportion. 5th. That the 
Force, which the Blood Contained in the Ventricles ſuffers from the Compreſſion of 
the Heart, is Equal to the Force, with which the ſame Blood, like the Embolus of a 
Syringe, Impells the Blood into the Artcries, to whoſe Reſiſtence it has the ſame 
Proportion, as 1 to 40 nearly. 67h. That the Abſolute Motive Force, by which the 
Heart is Conftringed, is to the whole Force, with which the Blood in the Arteries 
is Reluctant to it's Expulſion, as 1 to 60. 7th. That the Motive Force of the Heart 
Exceeds in it's Moment the Reſiftence of the whole Blood of the Arteries, and the 
Faſcie, which Hinder their Dilatation, which, Reſiſtence is Greater than the Force, 
which Reſults from a Weight of 180000 Pounds. 87h. That in every Pulſation of 
the Heart, either a whole Nals of 3 Ounces of Blood, or ſome Portion of it, is Ex- 
pelled from the Heart, not into, but on the Outſide of, the Arteries by a Motive 
Force Diſtinct and Different from the Fnbolus of the Heart, Conſidered as a Syringe. 
9th. That the Cauſe, which Expells the Blood on the Outſide of the Arterics thro 
the Orifices of them, is the Compreſſion and Reſtriction of the Arteries by the 
Mechanical Force of the Human Syſtem, by which the Fibres of the Veſſels and 
Bowels are Contracted; 10th. That the Power of the Heart in one Pulſation only 
ſurmounts a Reſiſtence, which is Greater than a Weight of 13 5000 Pounds, and ſince 
there are at Leaſt r000 Pulſes in an Hour, it will in that Time have ſurmounted a 
Reſiſtence, which is Greater than a Weight of 135000000 Pounds, and in a Day, 2 
Reſiſtence Greater than a Weight of 3140000000 Pounds, an Amazeing and Incre- 


dible Force, if it were not 05 that the Force of Percuſſion in it's own Nature is 
fo Vaſt, that it is Able to Surmount any Finite Reſiſtence. 
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As 


Chap. VIII. and the — of the Bod. 


As to the Second, or the Efficient Cauſes of the Heart's Motien; ki Aﬀerts con- 
trary to the Ancients. 1/f. That the Immediate Cauſe of the Motion of the Heart, 
which is a Muſcle, does not Differ from that which makes the Muſcles of the Joints 
to Move. 24, That the Firſt and Mediate Cauſe of the Motion of the Heart does 
Differ from that, which Actuates the other Muſcles. ' 34. That the Motion of the 
Heart is Performed by certain Stated and Neceſſary Laws of Mechaniſm, as well as 
that of other Automatons. 4th. That it is Poſſible, the Motion of the Heart may 
be Effected. by the ſame Animal and Cognoſcitive Faculty, by which that of the 
Muſcles of the Joints is Produced, tho' we do not Obſerve it, by Reaſon of it's be- 
ing ſo Habitual to us. 


Tuksk are the Chief Propoſitions of Borellus in Relation to the Heart, beſides 
thoſe, which we have already Conſidered, and which we ſhall now Examine. 


FS. 30. AND Ftrsr, as to the Motive Force of the Fibres of the Heart being able Borellos' Proof 
to ſuſtain a Greater Weight than of zooo Pounds, it is Proved upon a Suppoſition, 3 £3 bi 
that all the leaſt Fibres of Different Muſcles in the ſame Animal are Equally Strong, Fre ef he 
and Exert an Equal Motive Force in the ſame Time; and that therefore, ſince the Hear 28 
Carnous Fibres of the Heart are nearly Equal in Bulk to one of the Temporal ao e 
Muſcles, and one of the Maſſeters, and their Motive Force is known, that of the Accounts. 
Heart may be likewiſe Determined ; But it is a large Conceſſion to allow, that the 
leaſt Fibres of Different Muſcles in the ſame Animal have an Equal Force; and we 
might as well Preſume, that the Blood obtains as Great an Expanſive Force, and the 
Nervous Fluid a Contractive in the Extreme Parts, as in the Heart and the Brain, 
as that the Fibres, which are Compounded and Formed of thoſe Forces, arc every 
where the ſame; The Contrary rather ſeems to be Evident, that the Fibres Vary and 
Differ in their Forces, according to the ſeveral Degrees of the Expanſive Force of 
the Blood, and of the Contractive of the N ervous Fluid, of which they are Con- 


ſtituted and Made. 


IN order likewiſe to Prove this Motive Force of the Fibres of the Heart, the Cor- 
tex of it is Imagined to Repreſent a Gun, it's Internal Fibres, upon their Turgeſcence 
and Inflation, ſerve for the Powder upon it's being Fired, and the Blood, Expelled 
from it, is the Bullet Diſcharged ; From whence it is Reaſoned, that as every Grain 
of Powder in it's Exploſion impells a Correſpondent Particle of the Bullet, and all 
the Grains together Impell ſo many Particles of the Bullet, as there are Grains, ſo 
in like Manner each of the leaſt Fibres of the Heart Acting together Impell Equal 
Particles of the Sanguineous Bullet; and it's whole Reſiſtence is Compounded of ſo 
many Particles, every one of which is Equal to the Power of one of the leaſt Fi- 

bres, as there are leaſt Fibres in the whole Heart: But is it not ſomething Extraor- 
dinary, that here the Heart is made to Reſemble a Gun, and it's Fibres the Explo- 
ſion of Gun-Powder, when before it was a Glomus, and it's Fibres Expreſſed by the 
Madefaction of Threads, And after a Syringe, and it's Fibres the Embolus? Is not this 
to Reconcile Fire and Water? And to Play the Proteus inſtead of the Philoſopher ? ? 
Beſides, the Exploſion of Gun-Powder, which is ſo neceſſary to this Doctrine, is not 
Truly and juſtly Explained, whilſt the Particles of it, and the Number of them, are 
only Conſidered, as if all Matter were Similar, and not their Real Force, which, in 
Diſſimilar, may be much Greater in a Particle of One Kind, than a Bare and Com- 


mon Impulſe in a Thouſand of Another. 
t What theTruth 


F. 31. War therefore we ſhall Conclude with upon this Propoſition is only, that 23 
tho” we may give an Account of the Motion, or Motive Force, of the Heart, yet it , 527 * 
is not likely, "that we can Aſcertain the preciſe Degree of it's Force, excepting in Force of the 
General, that it is much Leſs than what is here Aſſigned, and that it is Little more ** 
than what Exceeds an Æquilibrium of Two oppoſite Forces; That the Heart does not 
Surmount the whole Mals of Blood by it's Pulſations and Ejecting it out of its Ca- 
vities, but that in Reſpect of it ſelf the Blood is in an Equal Balance of it's Parts 
nearly, it's Expanſive Force being throughout the Human Compages not Extremely 
Different, and the Exceſs of the Contractive Force above it in the Nervous Syſtem 
ſeems to be the Cauſe of it's Expulſion from the Heart, it's Promotion thro' the Ar- 


terics and Veins, and conſequently of it's Circulation, as WC have before Evinced. 
| SECOND; 
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406 Concerning the Heart, the Aorta and Cava, &c. Book!II 1. 


_ SECOND; That therefore the Arteries are never Empty, but always Retain ſome 
Blood, and arc even Generally almoſt Full, is Aſſented to and Granted ; For other wiſe, 
neither the Æquilibrium of the Expanſive in the Blood could be Maintained, nor the 
Exceſs of the Contractive in the Nerves Exerted, nor conſequently the Pulſation of 
the Heart and Arteries Continued, which Ariſes from the Conteſt of thoſe Two Forces; 
This therefore we readily Admit, and it is farther juſtified by Fact and Experience. 


Tried, That the Motion of the Blood in the Arteries has thrice the Velocity. of 
That, with which the Heart is Moved and Impells the fame Blood, is Proved upon 
this Suppoſition ; That the Inflation of the Heart, the Reſtriction of it's Cavities, the 
Expulſion of the Blood from the Ventricles, the Motion of it within the Arteries, 
and the Protruſion of the Cuor, or of the Blood which was Pre- exiſtent in Them, 
are all Performed in the ſame Time; Whereas there muſt be an Inflation of the 
Heart before the Cavities are Filled, and the Cavities muſt be filled before the Blood 
is Expelled; and the Motion of the Blood within the Arteries is as much owing to 
the peculiar Contractive Force of Them, as to the Expulſion from the Heart; and 
the Promotion of the Cuor belongs allo to the ſame Cauſe, according to what has 
been before Explained. * 

FourTH, That the Power of the Heart, which Conftringes it, ſhould be Lels than 
the Reſiſtence, which the Blood, Contained in it's Ventricles, Exerts, in a Subſeſqui- 
alterate, viz. as 2 to 3, or any other Submultiple Proportion, is Inconceivable ; Since, if 
the Reſiſtence of the Blood within the Heart was Greater than the Compreſſive or Con- 
tractive Force of it, which way would it be Poſſible for the Blood to be Expelled out 
of it? On the Contrary, we ſuppoſe the Expanſive Force of the Blood to be Inferior 
to the Contractive of the Muſcular Fibres ; Beſides, the Preſent Propoſition Proceeds 
upon a Reaſoning, which Preſumes, that the External Fibres A& as a Cord Revolved 
Round a Globe or a Cylinder, and that therefore the Power, which Contracts the 
External Fibres of the Heart, is to the Reſiſtence of the Blood Compreſled, as the 
Semidiameter of a Circle to it's Circumference, or Leſs than as 1 to 6, and that the 
Internal Fibres Act as a Cuneus, or an Embolus, of a Syringe, and Impell the Blood 
from the Periphery of the Heart to its Center: To which there needs be no other 
Anſwer given, than that this Philoſophy, if it Pleaſed, might make the Heart a Mil- 

| None, which was able to Grind all our Aliment into Blood, and there would be an 
End of the Matter; for how will a Cord and a Cylinder, or an Embolus or a Wedge, 
give us any Account of the Erection and Inflation of the Heart, and of it's Exceed- 
ing Life and Energy? which are not to be Repreſented by ſuch Dead and Unactive 
Powers, and can be only ſolved by the Expanſive and Contractive Forces we De- 
fend, 

Firn, And for the ſame Reaſon we have no occaſion to Examine into the Fifth, 
Sixth, Seventh, Eighth, Ninth, and Tenth a: tions betore ene which all 


Depend upon the like Precarious Fancies. 
that are the F. 32. As to the Second Series of Propoſi tions concerning the Efficient Cauſes of 


 Efficien Cauſes the Heart's Motion, there is no neceſlity of Inquiring into them particularly, we 


of the hall only ſay, that we have alrcady Explained what they are; and perhaps there will 
be found to be no Great Diſagreement in this Celebrated Author from what we have 
Aſſerted, Excepting that, as he in General Affirms in Prop. 34, That the Motion of 
the Heart is Performed by certain Stated and Neceſſary Laws of Mechaniſm, as well 
as That of other Automatons, and Prop. 4th. That the Motion of the Heart may be 
Effected by the ſame Animal and Cognoſcitive Faculty, by which that of the Muſcles 
of the Joints is Produced, without giving any Account how this may be done, fo we 
have on the Contrary ſhewn the Way and Manner of it from the Laws of the Ex- 
panſive and Contractive Forces, tho' ſuch a Mechanitm is Impoſſible to be ſolved by 
the Common Laws of the Cuneus or Embolus, or a Cord Revolved about a Globe or 
a Cylinder, which this Philoſophy Eſpouſes. 

Nor can we allow what Dr. Drake Propoſes for a e of the Diaſtole of the 
Heart, which he Confeſſes is Unexplained by Dr. Lower, Borellus, and the beſt and 
moſt Accurate Anatomiſts, Namely, that it is owing to the Air Incumbent upon the 
Lungs, and which Acts as an Antagoniſt Muſcle to the Heart; ſince the Pulſe of the 


Heart does not keep Time with the Action of the Lungs, For we can Breath Faſter 
| or 


or Slower, whilſt.the, Pulſe Continues Uniform; nor can it be owing to the Mo- 
ment and Pondus of. the lnfluent Blood, ſince Fluids, which Paſs in a continued Ca- 
nal, as the Blood in the. Heart and Arterjes, are in an Æquilibrium, and have not any 
peculiar Weight or Preponderancy at all; And as to the Syſtole, which he thinks tut. 
ficientiy Explained by thoſe Learned Man. We muſt Alledge, that however they: may 
Agrce in, making Contraction the Proper and Natural State of the Heart, or any 
other Muſcle, they, haye not ſhewn, how it comes. to be ſo, which we have. before N 
Accounted for from the Contractive Force of the Nervous Syſtem. 1 

83 Intended from hence to Proceed to the Lungs, to the Brain, the Ait the o have. ro- 
Muſcles, Bones, and Marrow, and to Inquire into Them in the ſame patticular Method, 5 
which I have hitherto Preſcribed to my Self, and into all the ns Phznome- larh into the 
nons of the Animal Syſtem. TK Gag "18 

IN Reſpect of the Lungs, I would hw Cm. Sock the ſame Doctrine of the Ex- Hine, pag 
panſive and, Contractive Forces; That the Bronchia of them and their Veſicles or Blad- Marrow. 


hap. VIII. Of the Lungen the: Brain and Eyes; Muſeles, | 


ders arc Formed from, the Contractiye of the Nervous Syſtem, and the Expanſive of Ho the Lungs 


the Air; That the Expanſive of the Air obtains a Middle Proportion betwixt the Con- d Neſrits i 
tractive of the Brain, and the Expanſive of the Blood and the Aliment; That there- pe 
fore it 8. Entrance into the Animal Frame, in the Fatus, is betwixt the Fore-head; why the Larter 
where the Contractive of the Brain Prevails, and the Mouth, which is made by the 2“ „% the 
Expanſiye. of the ſaid Aliment; That the Noſtrils are Flatter at Firſt, and afterwards Moab; and, 
more Prominent by the above-mentioned Expanſive of the Air; and That the Air, % Fermer 
which is of a Middle Force betwixt the. Contractive of the Brain, and the Expanſtve | roots 
of the Blood and Aliment, Terminates it's Progreſs in the Lungs by the Superiority 
of thoſe Forces, which haye their Canals and their Convexances. in Pipes and Tubes 
Diſperſed thro' the whole Syſtem. 

IN Reſpect of the Brain, I would have likewiſe: Evinced; That it Conſiſted of a hat in Gene- 


ral the Brain 


Gola and 1 Tr That the Bleed ele in it, 3 are gn an eee . os 


SA. 4 &-£ 


5 Different Names: of theſs Sena 1 we are to ache of ay: Conſtitution of the 
Brain, and it's Influences and Effects upon the Mind, or the Contrary, and not from 
the Texture of it's Paste or the Diſtinctions made of Them, by the Nomenclators in 


Anatomy. „ 
In. Reſpect of the 1 1 would hang Proved 3 That they are Formed by the Wa. How a5 ogy 

try Part of the Brain, and are the Contractive of it, Raiſed into the utmoſt Degree e ans 

of the Expanſive; From whence, they may be ſaid to be the Life and Spirit of it; and Nature, and 

therefore that there is that particular Connexion betwixt the Temper and Conſtitution ee dee, 

of the Brain and Eye, the Latter of which is ſaid to be the Index of the Former, the moft Deli- 

and of the Mind and Underſtanding, which Reſides in it; Hence it is, that having . 

ſo near an Alliance with the Brain, and conſequently with the Mind, it Commu- 

nicates all the moſt Delicate Senſations. to us; Whereas thoſe Perceptions, which we 

have from our other Senſes, whoſe Organs are leſs. Nervous, and are Mixed wien the 

Sang guineous Force, are of a Groſſer and Duller, Information. 


IEE ContraQive of the Brain is Raiſed into this Spirit, or Expanſive, of the Eye hence thair. 
72 and Spirit 


by it's Conteſt with the Sanguineous Force (For it is owned by Anatomiſts to be ſur: They. 


rounded with Muſcles, which have the Sanguineous Force in them, with which the ;-: 2 


Brain is not) and ſurmounting it, Starts out and Riſes into thoſe Fiery Balls, which give a /evera! other 


that Life and Beauty to the Animal Frame, and which Acquire, by that means, as Great a 19 


a Degree of the Expanſive, as the Contractive of the Brain is capable of Receiving 3 
Why they are Two, or the Noſtrils, or the Hands, or Feet, or why the Fingers are Five, 
and 7 55 Heart, Brain, and Mouth but One, Is to be Determined from the Courſe 
of the Nervous and Sanguineous Fluids in the Animal Syſtem, which, by what we 
have Recounted of Them, would not be Impoſſible to do. 


IN Reſpect of the Muſcles; The Belly of them Conſiſts of N ervous, and Sanguincous Hat the An- 


{cles are, and 


or Carnous, Fibres, by the Former of which they are Contracted, and Expanded by the % Dif- 
Is upon the Action of them from the Impulſe of the Mind on the Nervous Syſtem; ference of thei 
their Tendons are more Contractive by their Adheſion to the Bones, which are 5% 4nd Ten. 


of a Contractive Nature, and to which they therefore Aſſimilate and Unite; ; but mo 


are 
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« 105 Babi and Marrow, Slrephigi 4 


are kept Pliant by the Motion of the Muſcles, Aud their Vicinity to the Expanſi ive of 

the Sanguineous Part of Them; So that lying betwixt the Bone and the Belly of the 

Muſcle; they partake of a Middle Force bet wixt . N TTIcr fo Contractive 

as the one, nor ſo Expanſive as the otler. DO: 

* THE Bones are of a Contractive Force, and Arile Rom the Salts or the moſt Con- 
Bones, and how tractivs Parts, which are Separated from the Animal Compages, and are to the Mar- 
a e eue row, and Aſſemble about it in order to Encloſe it, as the Nervous Subftance is to 
ee the Expanſive of the Blood, which it Embraces; All the Difference is, that the Ex- 
| rend hou * of the Blood is Quick, Agile, and Lively, whereas that of the Marrow, whoſe 
Subſtance will be afterwards ſhewn from it's Compoſition, is Flat, Heavy, and Lan- 

- guid: And therefore the Equal Balance is Preſerved in the Animal Syſtem by the 
Duller and Heavier Contractive in the Bones, and the Salts which Compoſe them, 
Acting againſt the Duller and Heavier Expanſive of the Marrow, which they Encloſe; ; 
In like Manner, as we have before Explained the Æquilibrium, in the fame Syſtem, 
to be Maintained by the Contractive of the Quick and Nervous Fluid of the Brain, 
and the Expanſive of the Quick and Sanguineous Fluid of the Blood. Theſe Bones 
and this Marrow go thro' the whole Animal Frame upon the fame Account, and for 


the ſame Reaſons, as the Nervous and RICO Fluids 85 Which have been before 


Explained. | 
What the Mare IRE Marrow ſcems to be a Mixture; as Fat is, Fo the Contraftive of tic Nervous 
ge Force by the Nerves, which are ſent into it, and of the Expanſive of the Sanguine- 


ous by the Blood-Veſſels, which are Diſperſed in it; by which Mixture it is plain, 
that the Expanſive Force is much Diminiſhed by the Contractive of the Nerves, and 
that it is leſs Inflammable than Fat or Oil, by the Salts, and the Greateſt Contractive 
Force of the Bones, which Surrounds it. | 
I would have Enlarged more particularly upon theſe Subjects, but the Philoſophers 
| ' an Anatomiſts being in a Different Way of Thinking, I ſhall Satisfy my ſelf with 
what I have Propoſed to them, and only take N orice of 19 1 22 20 Wake- 
wks ing and Sleeping, and the Paſſions of the Mind. © 
of Wakeing As to Wakeing and Sleeping; Wakeing appears to bs! Degree from an Exceſs 
_ te in the Contractive Force of the Nervous Syſtem, and the Expanſive of the Mind 
1 8 Acting upon it, the Latter of which Excites the Former into an Elaſticity or Springi- 
Health and nels, and is the Cauſe and Occaſion of all the Actions of Life, and the many Mo- 
Long Life. tions and the Varieties of them obſeryable in it; Hence Perſons, who are Studious, 
| and whoſe Mind and Nerves are Employed, ate the moſt Wakeful; As alſo from 2 


Defect in the Expanſive of the Sanguineous, from whence Perſons, who are the Leaſt 


| Repleniſhed with Blood, and who want the Neceſſaries of Life, are the Leaſt Diſpoſed 
to Doſeing and Slumbers: On the other Hand, Sleep is owing to an Exceſs in the 
" Expanſ ive Force of the Sanguineous Syſtem, when the Mind and Nerves are Paſlive ; 
| or to a Defect in the Contractive of the N ervous: ; Thus the Voluptuous and the 
we are Ideot are alike Inclined to Sleeping. 
Taller wy Ap from this Doctrine it will follow, 8 has been a late Obſervation of Phi- 
uo ira 5 loſophers, that we are Taller by ſome Parts of an Inch, when we Riſe, than when 
Bed. we go to Bed, and I would Venture to ſay, tho' not Obſerved, Thicker and Plum- 
a buy nk. * per; Becauſe, as we have before Aſſerted, In Sleep the Expanſive Force moſt Pre- 
Mr. Profeſſor Vails, which Dilates and Diſtends all the Dimenſt ions of the Body; But when we Wake, 
| bride. of Cam. the Contractive, which Compreſſes and Conſtringes them. And thus by Sleep Mo. 
5. Grow Fat and Diſtended, and Lean and Contracted by Watching. 
Why there ii IT muſt be alſo ſaid, That this Viciſſitude of Sleeping and Wakeing is a certain 
3 Sign and Indication of theſe Two Oppoſite Forces Exiſting in our Natures, and that 
Wakeing in the there is a continual Conteſt betwixt them, by which ſometimes the one and ſome- 
Animal Frame, times the other Prevails, till the Contractive at length ſubdues the Expanſi ve, the 
Animal Flame is Extinguiſhed, the Soul Flies off, and Death Enſues. 
Why the Paß As to the Paſſions, They are all Reſolvible into thoſe, which are of an Expanſiye 
98 25 of % and Contractive Nature, and, to Preſerve the Animal Æquilibrium, are to be Entirely 
jk 5 75 Suppreſſed as much as Poſlible, or to be Indulged in their Turns in a Moderate De- 
wholly Suppreſ- gree; If a Man were always to Grieve, or always to be Joyous, he would make his 
{ee or Late Frame Sink by the Contractive Force of the one Paſſion, or Diſſipate and Diſſolve 
it by the Expanſive of the other, and the Like may be faid of the Reſt. N 
| — | | CHAF 
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C H A P ® IX - | 7 
Concerning the Eapanſive and Contraftive Forces. 


g. 1. W E have hitherto made all Nature to Conſiſt in Thought and Intelligence, That Matter 
or Action, for all that we Experience or find in it, is either Thought e of n= 
and Intelligence, or Matter, which we Athrm to be nothing elſe than Action; This m_— 2 
therefore we ſhall ſtill farther Explain in this Chapter. | FEY 

Thar the Parts of Matter are Actuated by Various Motions is owned by the Pre- Ai Inſtance in 
ſent Philoſophy, but it is fancied, that the Parts of Matter themſelves are Solid, Maſſy, Fire, and the 
and Impenctrable, that they are Quieſcent, and only the Seats of Action, which may OY 
be Imparted and Communicated to them, whilſt they have an Abſolute Inertia in their 
own Nature; On the Contrary we cannot but be Perſuaded, that this Opinion of 
Matter is a Creature and an Abſtraction of the Mind, whereas in Truth, and in 
Fact, It appears to be nothing but Action it ſelf: Thus in Fire, for Inſtance, or in the 
Sun, our Perceptions from Either are thoſe of Light, Heat, and Colour, which are 
Evident Proofs of the Action of Both; and if we go farther than our Perceptions, 
by which we can only Judge of the Nature of Things, and will Aſſert, that this 
Action Proceeds from Solid Parts, which are Agitated, we mix Preſumptions and 
Imaginations of our own with our real Senſations and our undoubted Experiences; 

For from them, All that we can juſtly Conclude concerning thoſe Subſtances, is the 
Action of Them. „ Be. | 

LET us now take a Solid, Heavy, and Reſiſting Body; as Gold, we Perceive it Another In- 
oppoſes our Hand Endeayouring to Penetrate into it; It Gravitates upon it, when go 4 ayes 
Suſtained by it; and the Eye is ſenſible of it's Brightneſs and Yellow, which are like- 4% 45 Com- 
wiſe Inſtances and plain Indications of it's Action; and what we Experience from a bad ene 
whole Globe of it, we are convinced belongs to every the Minuteſt Particle, which 
can poſſibly fall under the Cognizance of our Senſes; If yet we are Reſolved to 
make this Subſtance conſiſt of ſmall Solid and unactive Particles, we depart from 
Nature to our own Fancies, and from Experience to Imagination, and Introduce into 
Matter and Bodies, what we never Actually found in Them; but if we will Adhere : 
to Fact, and Regulate our Notions by our Informations from Material Beings, we 
ſhall then Confeſs, that they furniſh us with no other, than what manifeſtly Evince 
nothing more than the Action of Them. T7” 

IF any one ſhall ſay, that mere Action is Inconceivable without ſome Solid Sub- 4y we are 
ſtance to ſupport ſuch Action, and in which it ſhould Inhere ; That only Proceeds 2 to Imagine. 
from our being Uſed to conſider Things in the Corpuſcular Way, which has con- eee 
tinually Inculcated to us it's Atoms or Particles, and the Moving of Them, and to have ſome So- 
our Obſervations of Groſſer Bodies Moving in Nature, which Bodies we have Con- e gen 
ceived to be Solid and Unactive in Themſelves, without Conſidering, that even They /uppore ir. 


Conſiſt of nothing elſe but Action. 


F. 2. Tuls Action we have alſo ſaid is Diſtinguiſh'd into the Expanſive and Con- The various 
tractive Forces, which, and the Different Combinations of them, are the occaſion of Kind: of Mat- 
thoſe Diverſities of Matter, which we Feel and See to Exiſt in Like and Equal Por- pF nu = 
tions of Space; Thus an Infiniteſima of Fire, which has no Pores or Vacuitics in it, gree of the 
ſhall be Different from an Infiniteſima of Gold or Lead, and an Infiniteſima of Gold e loi 
or Lead ſhall be Different from that of Water, or Wood, or Stone, which has like- Forces. 

wiſe no Pores or Vacuities in it; And any Equal Globes Compoſed of ſuch Infiniteſima's 


ſhalt be alſo Different from the Various Mixtures of theſe Forces. 


F. 3. Wnar we mean by an Expanſive Force is an Action, which is Similar and The £xpanſive 
Homogeneous in any Body, either in the Whole or in it's Parts, and which Exerts 9 8 * 
it ſelf Equably from a Center every Way; For Example, let us take a Globe of Fir, 
or that Immenſe one of the Sun, we ſuppoſe the Exertion of ſuch a Body to be 
_ outwards, not by an Actual Motion, but by a Force, which Endeavours to Dilate and 
Expand it ſelf every way from the Space, in which it Reſides, and that every Point in 
the ſame Globe has a like Property and ag of Exerting it ſelf from thence in 
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—— \ the Exbanſſve and-Contractive FU Bookttt: 


the ſame Manner, ſo that the Action of the Whole, and of every Part, is Entirely 

Similar and Homogeneous.  _ 

__ —» THAT the Sun, or Fire, has this Expatiſlve Fotct of Exerting it ſelf from a Center, 

or, ſeveral ones, that is outwards, is Evident from our Feeling, and it's Burning Qua- 
lity, by which it Diſſolves che Nerves, the Inſtruments of our Senſations, Caules 
Bliſters, Diſſipates Clouds and Vapours, Raiſes and Elevates Water into the Air, and 

Rends and Tears in Pieces Wood, and other Inflammable Subſtances, and even Me- 
tals by the Fuſion of them; and that every Particle of Fire has, in Proportion to it's 
Quantity, the ſame Force, we. aw. by the leaſt Spark of it MIS: and Dilipate- 


5 "wg the ſame Way. 
Ihe Contra- F. 4. ON the other Hand, in we mean by. a Gonne e Force: is an Action, 


92 which is Similar and Homogeneous in any Body, either in the Whole, or in it's Parts, 
and which Contracts it ſelf Equably to a Center, or Centers, from all Sides; For 
Example, the moſt Solid and Compact, and the Coldeſt Body we can mention or 
ſuppoſe, as the Moon, or the moſt NOMINEE: Ice We are 8 of imagining, or 
this Earth we Inhabit. Peng 

THaT the Moon has this Coritzattive Joe is 8 fron the Tides it occaſl ions, 
by which the Waters Tend towards it; That the Earth likewiſe has, is as manifeſt from 
Heavy Bodies Gravitating to it; and That Solid and Compact Subſtances are Endued 
with the ſame Power, is Notorious from the Difficulty we find in Separating or 
Dividing of them; That they feel Cold to us, Proceeds from the ſame Cauſe; For as 
Heat Diſſolves, GaldGomrafts our Nerves, the Inſtruments: of our Senſations; As Heat 
Diſlipates and Diſunites Material Beings, Cold Hardens and Cements them; Which 
are all Inſtances of a Force Acting Inwards, and towards a Center, or Centers; And 
as every Particle of theſe Bodies tias, in Proportion to the Quantity of it, the ſame 
Influence and Effect, it is Reafonable to Conclude, it has the ſame kind of Force with 

the Whole, that is, ſuch a. Contractive one, as we have been Deſcribing, 
How OY xx. F. 5. How the Expanſive Force Exerts it ſelf Outwards, and makes it's Impreſſions 
panſive and upon all Bodies, which come within the Sphere of it's Activity, is Conceivable enough. 
eee ;, that is, how a Fire, or the Sun, ſhould by it's Exertion thro the Plenum communicate 
Communicated it's Force to it, and the Beings which Exiſt in it, and by that means either Heat or 
2 ans grow, Burn them; But how the Contractive Force ſhould obtain any Effect External to it, 
whilſt it's Action is ſuppoſed to be Inwards, and towards a Center, or Centers, may 
be difficult to Apprehend; Thus, how the Earth, which has a Contractive Force, ſhould 
cauſe Bodies to Deſcend to it, and the Moon, the Waters to be Raiſed and Elevated 
from it; But this will Admit of an Eaſy Solution, if we Conſider, that a Contractive 
Force has the Nature of an Expanſive, only Acting from a Different Center, and in 
à contrary Direction; What therefore any Expanſive Force can Produce or Effect, in 
2 Plenum of Matter, by. a Progreſſion into it or a Repulſion of it, a like Influence 
3 will a Contractive Force have by a Regreſſion from it, or an Attraction of it. 
the. Preſent Hence it is, that there is ſuch an Immenſe Diſtance betwixt the Sun and the Planets ; 
Conſtituion becauſe the Sun by it's Expanſive Force Reduces all Material Beings to it's own Action, 
rhe Univey* or elle Repells them from it, the Intermediate Æther being ſubject to it's Impreſſions 


d th 
Sun ee of Light and Heat; Whilſt the Planets on the Contrary, Preſerving their Contractive 


410 


and Planets are Force, Recede from the ſame Medium Inwards, into which the Sun Expands it ſelf, 


Placed at that 


Inmenſe Di. and Attract and Draw the Plenum, and all other Bodies, towards them. 


ftance from ANOTHER Realon of this Conſtitution of the Univerſe is, that Forces of the ſame 
ee, Nature Tend to each other, from whence, all, which is of an Expanſive Force, as Fire, 
Unites with the Sun and Stars, and what is of a Contractive one, with the Earth 
and the Plancts of each Syſtem ; By which likewiſe that Immenſe Intervall of Æther, 


4155 Difference which is of the ſubtileſt Matter, is cauſed, having neither the Expanſive of the Sun, 


betwixt Ar nor the Contractive of the Planets, but being Obedient to either, as their ſeveral and 
> —. particular Forces Prevail; Air on the other Hand has an Elaſtick Force, from the Ex- 
Former is Ela- panſive of the Sun Mixing with the Contractive of the Earth, by which upon Com- 
HOW preſſion it is Dilated, and Vibrates upon Percuſſion; And from a Conteſt betwixt the 
How the Forces Expanſive of the Sun and the Contractive of the Planets, as we have before ſaid, 


of Nature, the the Revolutions of the Latter about the Former are Produced and Made. And this 


E ” th | Jp : 
Pang Account of theſe Two. Forces is Juſtified by all the Quantities, which we know, or 


are Analogous have been hitherto Propoſed in Nature or in the SOS COLE fo which are either 
te the Poſitive | | Negative 


— 
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Negative or Poſitive, that is, Regreſſive or Progreſſive, Expreſſed by — or +, and #4 Privative 
which have Equally their Abſolute Effects in the Ratio, or Reaſon, of Things, which 8 
is Evident in all Algebraick Demonſtrations, as we have ſhewn they have in Nature. aud Algebra. 
F. 6. IN Reſpect "of theſe Expanſive and Contractive Forces, it may be farther In- 5 
The Mechani- 
quired, how they are Communicated, and which way, and by what nicans they Pre- .! way by 
vail ; To which, it is Anſwered, that the Expanſive Force, for Inſtance, of Fire which the Ex- 
Prevails by Turning and Converting every Thing into it's own Expanſive Force or eee 
Action; Thus a Spark is Kindled into a Flame, and one Portion of Fire or Flame portes are Pro- 
Unites to Another. te | 
Tux Firſt may be eaſily Sone tree For a Spark Exerting it ſelf every way from 1 


a Center, if it meets with a Contractive Force, as of Stone, Which it cannot Subdue, 


"te is Extinguiſh'd and Dies, but if with a Light and Expanſive Subſtance, upon which 


it can make it's Impreſſions, as Tinder, or Linnen Burnt, it Communicates it's Force, 
in the ſame Manner, as Motion is Produced by Impulſe, and the Effect, in both 
Caſes, Partakes of the Nature of the Cauſe; And by the tame Method-this Aflem- 
blage of the Expanſive Force will Impart it's {elf to what elſe is Inflammable, by Im- 
preſſing its own Action upon it, and Converting it into it, till a Flame is Raiſed 
ſufficient to Promote the like Force to what Degree, Or as far as, we Plealc. 
TE Second, how one Expanſive Force Unites with another, is alſo Evident 
from the above- mentioned Explanation, if thoſe Forces are Contiguous; for if the 
Expanſive Force Reduces, as far as Poſſible, what is Contrary to it, to it's own Action, 
it cannot but Cement, and Concur, with it's own, for that very Reaſon; if they are 
not Contiguous, they muſt be either Hindered from Uniteing by Contrary Forces, 
which they cannot Overcome, or they will Overcome thoſe Forces by Impreſſing their 
own Action upon them, till they do Unite. 
FRoM hence it is, That if we take Two Lamps, or Candles, and ſet them a- Bann lt. Flaw? 
ing at ſome Diſtance from each other, they will Riſe in Diſtin& Flames in a Co- 7 7 £97? 


their Expanſive Force to the Contractive of the Earth, and the Medium of Air, "naps egy 
the Atmoſphere, which Tends towards it ; and the Flame grows Pointed at Top, be- ite on their. 
cauſe the Expanſive Force 1s there Leſs, and the Contractive of the Air or Atmo- Side, 
ſphere, in Reſpect of it, Greater; But if we place theſe Flames in a nearer Situation to 
each other, they will on the Sides of them manifeſtly come together, and endeavour 
at an Union. And thus in Fire, the Fuel at firſt Separates it into Different Flames, 
till at length the whole Receives the Action of the Expanſive Langen upon it, and 
the ſeveral Expanſive Forces are United into one. 
THar therefore Forces of the ſame kind Tend to one another, It is Plain is not The Uniteing 
by an occult Quality, but by the Method, by which all Motions are Communicated of ON. 
to Material Beings ; and there is no more difficulty in Conceiving, how an Expanſive 4y an occult 
Force ſhould Produce an Expanlive, than how an Impulſe from the Hand ſhould Pro- ali, but 
duce Action or Motion in Body, the Effect is Anſwerable to the Cauſe, and Follows, % ee 
and Participates of, it's Nature; And we have ſhewn, Granting this Principle only, Laws of Me. 
that it is caly to Account for a Tendency to an Union of the ſame Forces. chaniſm. 
War we have ſaid of the Expanſive Force is Equally Applicable to the Con- How Murer is 
tractive, fince they Differ, not in Force, but in the Direction of it, and therefore a 777747 les 
Contractive Force will Impreſs the fame Force upon Bodies, which are not, as Fire, :o Merals, Mi- 
too Expanſive to be overcome or ſubdued by it; Thus the Contractive Force of the , as. 
Earth and the Moon, where the Expanſive of tho Sun is nor ron Predominant, will 14,1 fert may 
Turn Water into Ice, and Earth into Metals, Minerals, and Stones, which are all &, more Com. 
therefore Formed in the Inward and Subterrancous Receſſes of our Planet; and it is £77.94 524 
not Certain, ſince we can only Penetrate'a few Yards of Four Thouſand Miles, of the Center of 
which the Semidiameter of the Earth nearly Conſiſts, but there may be Subſtances ” the 3 _ 
of a much Greater Contractive Force than any we mect with juſt under the Surface pd 100 Sur- 
of it. Fiace of it. 
AND for the ſame Reaſon Heavy and Compact Bodies Deſcend to the Earth, which Why ſore Bo. 
have a Contractive Force, becauſe they will be either Hindered by ſome Oppoſite Ex- dies Deſcend | 
panſive Force, which they cannot Surmount, or elſe they will Reduce that Force by 3 
their Contractive, till they are United and Cemented with that of the Earth, which Aſcend from 
18 of the ſame Kind and Species of Action with Them. 1. 
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or Candles Riſe, 
nical or Pyramidal Form; Becauſe they Exert themſelves in an Oppoſite Direction by in Pyramidal 
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4123 Concerning the E xpanſive and Contractiue Forces. Book III. 


THvus Heavy Bodies are Actually Hindered from Deſcending by the Expanſive of Fire; 

but otherwiſe: Unite with and Precipitate to the Earth, As in Smoke and Vapours. 
That there is F. 7. SINCE therefore theſe Expanſive and Contractive Forces conſiſt in a Similarity 
no Determined Or Likeneſs of Action, tho' the one Exerts it ſelf from a Center, and the other to- 
2 — 8 wards one, yet it cannot be ſaid, that ſuch Centers are any fixed or determined Points, 
becauſe the Whole and Every Part of theſe Expanſive and Contractive Forces are 


Contractive 
Forces, nd Homogeneous; and conſequently, when we ſay, that Bodies, as the Planets, are Re- 


Gow age pelled from the Sun by this Expanſive Force, we do not mean, that they Recede 


of the Earth 
or Sun. from the Exact Center of it, or when we Affüm, that Bodies Deſcend to the Earth, 


do we Intend to ſay, that they do not Deſcend to the whole Maſs of it's Contractive 
Force, without any Diſtinction of a particular Center belonging to it; On the Con- 
trary it ſeems Plain, that the Sun is to be Conſidered as an Aſſemblage of the Ex- 
panſive Force, without any particular Center of it's Action, and that the Earth is to 
be looked upon, as a Congeries of the Contractive, without any ſuch certain 900 5 
to which the Contraction is made; For no One ever Dreamed of ſuch a C 
a Fire, or a Flame, or of ſuch a Point in Amber, or the Load-ſtone. 
As to the Firſt, all the Reaſon, which can be given for it, is only, that thc Vinncors 
Revolve round it, as if there were ſome. Fixed and Determined Center of it; But ir 
is known, there is ſuch an Immenſe Diſtance betwixt It and Them, that the whole 
Body of the Sun bears no Great Proportion to ſuch a Diſtance; Beſides, the moſt Ac- 
ag If Newt. curate Account of the Revolutions of the Planets ſuppoſes, there is no ſuch fixed 
rincip. Math. 
Philoſ. Natur. Center in the Sun, the Common Center of Gravity of all the Plancts, tho Quie- 
1 12. ſcent, yet by the Agitation of the Sun, being ſometimes in it's Surface, and at other 
5” Times, a little Above or Below it; which may be owing to what we Affirm, that 
the Sun really has no Center, and that the whole Body of It is to be emed, as 
one Maſs of the fame Similar and Homogeneous Action. 

As to the Second, the Spherical Surface of the Waters in the Ocean is imagined 
| to be an Argument of it, which may be as Rationally Explained by ſuppoling the 
a Earth is nearly Globular, which is Confeſſed, and that the Contractive Force of it 
See Chap. 5. being of that Figure Preſcribes the ſame to the Waters, which manifeſtly obey the 
Book 1. $. 22, 

23, Kc. Impreſſions it gives, as we have ſhewn they do in the Tides, in the Regulating of 
which the Earth has it's Influence, as well as the Sun and Moon. 

F. 8. FROM this Explication of the Expanſive and Contractive Forces it fol lows, 


What is the 
ee! FIRST, That each Expanſive Force, or each Contractive Force, Conſidered by it 


Reſult of Two 


Equal or Un- ſelf, has it's Center of Action every where, and Acts Uniformly from, or towards, 


Fn Fi Chu. it's ſeveral Centers; Thus Fire Acts outward in the whole Maſs of it, and in cvery 
Part of that Maſs ; Heavy and Compact rag AXE Inwards, in the Whole, and in 


tractive Forces 


bays wg} ig every Part of the Whole. 


and how from | 3 
thence the Phe. SOD, That Bodies, or the parts of A which have the ſame Expanſive 5 


nomenons of Contractive Force; arc in an Equal Poiſe and Balance, and therefore at Reſt amongſt 


Fluids or Solids 185 ET ; a 
2 themſelves; Thus Solids, and the moſt 11 and Spirituous Fluids, are alike 


e e Quieſcent. 
THEIR D, That if Two Expanſivt or Two Contractive Forces, that is, which Act to 


or from the ſame Center or Centers, are Equal, and there is an Addition of the one 

to the other, namely, of the Expanſive to the Expanſive, or the Contractive to the 
Contractive, there will be no Alteration Produced in the Degrees of the ſeveral 
Forces; becauſe the Actions will be Similar and Homogencous, and therefore in an 
7 5 or Balance, by Article the Second; And hence it is, that Fiery and Spiri- 
tuous Fluids mixed with Fiery and Spirituous ones of the ſame Nature, or Solids with 
Solids, as Gold with Gold by Fuſion, continue the ſame. 

FoUR TH, That if Two Expanſive Forces are Unequal, and the one is Blended or Mix- 
os with the other, the Greater will Increaſe the Leſs, but not a Lels, a Greater; For 
Inſtance, if an Expanſive Force Acts from a Center with a Force of Iwo, and ano- 
ther from the ſame Center with a Force of Five, the Force of Two on both Hands 
will be Equal, and ſo far Similar and Homogeneous, and therefore, by Article the Third, 
there will be no Alteration Produced; but the Force of Five Exerting it ſelf ſtill with 

an Exceſs of Three, ſuch Point or Center will be Acted by that Impreſſion, and 
what is ſaid of one Point or Center, holds Good in all of the ſame Bodics, which, 


have the ſame Nature and Similarity of Action. 
FROM 


Chap. IX. Concerning the Expanſioe and Contradtive Forces, 413 


From hence it is, that the Expanſive Force of Fire or Flame, Mixing with a 
Greater or Leſs Expanſive Force of Oil, or Fuel, and the Different kinds of it, be- 
comes more or leſs Vigorous in it's Action or Force; And from the tame Cauſe it 
is, that if we mix a more Fiery or Spirituous Fluid with a Leſs, as Spirit of Wine 
with Water, the Expanſive Force of the Water is Increaſed, and that of the Spirit 
of Wine is Diminiſhed. 

LIEKE WISE, If Two Contractive Forces, which Tend towards the ſame Point or 
Center of Action, are Unequal and Compounded together, the Caſe will be the 
fame, as before in the Expanſive, that is, the Forces, will be in an Aquilibrium, fo 
far as they are Equal, and the Exceſs of the Greater Contractive Force en the 
Leſs will only cauſe an Alteration. 

From hence it is, That Gold mixed with Silver or Copper in „Foto loſes of it's 
Weight, and Silver or Copper Receives an Addition to it, and fo in other Metals, 
Where an Heavier and a Lighter are Fuſed together. ; 

F. 9. AND from this Doctrine of the Expanſive and Contractive Forces we 1 allo Why ſome 
Informed, why the Parts of ſome Fluids are more caſily Separated, and the Parts of „ 
ſome Solids more Dithcultly, than thoſe of others; Becauſe, in the Former Calc, the ſome "Solids 
more Expanſive any Fluid is, the more Ealy is the Separation of it, and in the Latter, en 
the more Contractive any Solid is, the more Difficult is ſuch Separation. e and _ 

Ir maſt be here Obſerved, in Reſpect of the Expanſiye and Contractive Forces of » thy have 
Bodies, that they are not always Equal to their Expanſive from the Earth, or their 1 Twas 
Contractive to it; Thus the Expanſive Force of Spirit of Nitre, and Oil of Vitriol, 70 and from 
is very Conſiderable in it's Diſſolving of Metals, which Fire or Flame cannot do, 5 . 
and yet Fire or Flame Recedes from che Earth, whilſt the Spirit and Oil Gravitates %% of their 
towards it; On the other Hand, Gold Gravitates more, or has a Greater Contractive P 0 each 
Force towards the Earth, than a Ruby or a Diamond, and yet the Parts of the Latter _ 
have a Greater Contractive Force to each other, than the Former; The Reaſon of 
which is, becauſe Fire and Flame are Entirely of an Expanſi ive Nature, whereas Nitre 
and Vitriol are originally of a Contractive one, and are made Expanſive by the Force 
of Fire, and therefore Retaining ſtill a Degree of their original Contractive, they Grayi- 
tate to the Earth, tho' Exalted into Spirit "and Oil; Thus alfo Gold Grayitates more, or 
has a Greater ContraQive Force towards the Earth, than a Ruby ot a Diamond; Becauſe 
the Firſt is Formed in the Bowels of it, and in the Midſt of the Fanz Forces, 
as all other Metals are, and in Colder Countries and Climates, whereas the Latter 
ar Produced nearer to the Surface of the Earth, where the ContraQive does not ſo 
much Prevail, and in Hotter and Warmer Climates ; But Gold is more calily Se- 
parated, is more Fuſible and Ductile, than the others; Becauſe the Expanſive Force has 
Exerted it ſelf to the utmoſt in the Formation of the Latter, and yet their Con- 
tractive Force continues, whercas there has been but a ſmall Expanſive Force, in 
Compariſon, Applicd to he Production of the Former, and therefore, when a Greater 
Supervencs, it is Diſſolved or Separated in the Parts of it; For ſo Earth and Clay, 
tho' they are caſily Separated, yet have an Intenſe Force of Gravitation, whereas Glaſs 
and Chryſtal, Which are made by Fire and of Flint, are with Difficulty, tho' they have 
a Leſs Force of Contraction or Gravitation to the Earth; Another Reaſon may be, 
that Gold and Metals are poſlibly Formed from Quick-ſilver, which is ſaid to be 
Muter Metallorum, the Volatility of which will make the Metals, which are Fixed and 
Produc'd from it, more calily Separated, tho their Contractivc Force to the Earth may 
not be Diminiſh'd, but Increaſed. 

Tais therefore will lead us to Enquire, what Effects will Ariſe from a Mixture 


of the Expanſive and Contractiye Forces. 


F. to. IF Two Forces are Equal, the one an Excaniive ve, a ha: en a ene 1 12 6 
rod uce rom 


They muſt upon their Application to each other, like + and — in Algebraick Quan- Lane ven 
tities, and in the Motions of Bodies, Deſtroy each others Effects; For if one Force of the Expan. 
Exerts it ſelf from a Point, and another towards the ſame Point, the Conſequence 15 OO rea 
will be a Quieſcence or Inaction, or Nothing in Reſpect of an Expanſive or Con- 4 what K. 
tractive Force; and a Syſtem of Matter, which is Compounded of ſuch Forces; muſt er, Air, and 
be Endued with an entire Inertia, and be Paſlive to any External Impreſſions; There“ 


does not feem to be any Material Being, which comes fo near to this Compoſition, 
| . 
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414 Concerning the Expaiſfot and Contraftive Forces, Book III. 


as the Corporeal Space, or the Æthereal Plenum, which Surrounds us; It is Colour- 
leſs and Tranſparent, and has no Heat in it ſelf, and therefore has little or no Ex- 
panſive Force to Produce the Senſation of Colour or Heat in us; It has an Inſenſi- 
ble Gravitation, and is eaſily Separated in it's Parts by our Moving in it, and Dividing 
it by the leaſt Percuſſion, and therefore is void of any Apparent Contractive Force, 
and conſequently is capable, by this Inertia, of Receiving and Obeying any Foreign 
Impulſe; It is alſo Conſtituted and Formed by the Expanſive Force of the Sun, and 
the Contractive of the Earth, which we may reaſonably Imagine are here ncarly in 
an Equal Balance, ſince otherwiſe the Expanſive Force of the Sun, if Superior, would 
Repell the Earth farther from it, or, if Inferior, the Contractive of the Earth, would 
Approach nearer to it, till it had Strength and Force enough to Repell it. 

Am and Water arc the next Material Beings, which come the neareſt to this Con- 
iturion of Forces, by their want of Colour, Heat, and Activity, and their Defe& in 
Gravitation and Contraction, by which almoſt all Bodies Sink and Gravitate in them, 
and by which they eaſily yield to any Impreſſion, or become Fluid; but theſe yet 
have ccrtain Forces of Expanſion and Contraction belonging to them, by which they 
ſhew their Forces are not in an Exact Ægquilibrium, as is Evident from their Elaſticity, 
Colour, and Power of Diſſolving Bodies on the one Hand, and their Re: union of 
Parts, upon their being Separated, and their Gravitation, on the other. 

OTHER Fluids alſo by their Colour, and their Spirituous Qualities, and their Power 
of Diſſolving Bodies, manifeſtly declare their Expanſive Force, and by the Aſſemblage 

of their Parts to each other, and by their Gravitation, their Contractive, and that they 
are not in an Equal Balance; Solids, in like manner, Evince, that by their Colour 
they have a plain Expanſive, and by the cloſe Cement of their Parts, a Contractive 
one, and that they are not in an Æquilibrium. | 
An Inertia F. 11. BUT it deſerves to be Enquired, whether theſe Equal and Expanſive Forces, 
Various in Dif- however Different, Acting againſt cach other, will Produce the ſame Quieſcence or 
ik Inertia, which it does not Appear, that they will, ſince, where the Cauſes are Diffe- 
of Fluidity, tent, the Effects muſt be ſo too; Thus let us take a Leſſer Expanſive Force of the 
b Sun's Rays, and a Leſſer Contractive of Earthy Matter, and the Fluidity of ther, 
or Air, or Water, is Produced; if we take a Greater Expanſive Force of the Sun's 
Rays, as in a Burning Convex or Concave, and a Greater Contractive, as of Gold, 
the Fluidity or Fuſion of it is cauſed; and yet the Fluidity, or Inertia, or Quieſcence | 
of the one, is not Equal to that of the other; Thus alſo, if Two Bodies meet with 
Equal Forces, which are Leſſer, and other Two meet with thoſe which are Greater, 
tho there is an Equal Deſtruction of their oppoſite Forces, yet the Effect or the Re- 
ſult on both Hands is not Equal, for it will be calicr to Separate them in the Firſt 
Cale, than in the Laſt; And it is the ſame even in Mathematical Quantities, for tho 
4—x is So, and = =o, it will not be immediately Conſequent, that 4 — x is 
, no more than 4 is ; for there may be as many various Noughts, as there 
may be Infinites, and which are Differcnt according to the Different Quantities, from 
which the Relations of Infinite and Nought are Derived, as a Nought or an Infini- 
teſima of a Cube or a Surſolid is not Equal to that of a Line or a Square; but if 
we mean by + and — an Affirmation and Negation of the ſame Thing, it is an Ab- 
ſtrated Idea, and do's not deſerve to be confi dered in Nature or in Real Quantitics. 
For, as in the Inſtance of Two Concurring Bodics before, if I preſs my Two Hands 
together with an Equal and a Contrary Force, and then with an Equal and Contrary 
Force, yet Double or Triple of the Former, it will not, I hope, be ſaid that the Ef- 
fect in both Caſes is Equal, tho' there is a like Deſtruction of the Contranitent 
1 Forces. 
ifhence vola- F. 12. Ir now Two Forces are Unequal and Act contrary to cach other from a 
2 ne on Point, (and that which is the Caſc of one Point, will be the Caſe of an Hundred or a 
1 Brut. Million, which are ſuppoſed to have the ſame Conditions in a Syſtem of them, that 
litye is, in any Material Being) what will be the Effect? Namely, That ſo far as they are 
0 in an Equal Balance, a Different Fluidity would be Produced, that is, a Leſs or 
Greater, as the Equal Forces are Greater or Leſs, according to what we have before 
Explained; But ſo far as the Expanſive is Superior, that Fluidity will be changed into 
Fire and Volatility, and ſo far as the Contractive is, into Solidity and Coheſion. 


LET 


Lr us in the Firſt Place Examine into Fluids, Ather we have Aesch) Mentioned 
and Endeavoured to Account for; Wine and other Spirituous Huids, are Fluid by 
an Equal Balance of their Expanſtve and Contractive, but are Spitituous by their Þ&- 
panſive; And this Spirit is Lighter or Heavier, as the Expanſive is Greater, which 
Actuates the Contractive, and the Contractive is Leſs, or as the Contractive is Greater, 
which is Actuated, and the Expanſive is Leſs ; ſo that every Spirituous Fluid is a Con- 
tractive Force Acted by a Superior Expanſive, which Contractive, as it is Different 
gives likewiſe a Different Moment and Impreſſion to the Expanſive; and from hence 
ariſes the Different Spirituouſneſs of Water, Wine, Brandy, Alcohol, &c. 

ON the Contrary, Solids proceed from a Prevalence of the Contractive over 
the Expanſive, by which it Curbs and Reſtrains it from Exerting it's full Force and 
Energy, and preſcribes it's own Bounds and Limits to it's Action, but tho' 
the Contractive Prevails the Expanſive is mixed with it, and gives a Die Im- 
preſſion and Moment to the Contractive, as the Contractive did before to the Ex- 
panſiye ; And from hence it is, that the Expanſive of Solid Bodics Exerts it ſelf only 
on and within the Surface of the Solid, and by it's Impulſes upon the Æther occaſions 
the Various Senſations of Colour, which we Receive from them, when the Zther is 

Excited by the Sun's Expanſive, and rendered ſuſceptible of ſuch Minute Agitations of it; 5 
Sometimes alſo the Expanſive, notwithſtanding the Contractive, continues ſo Vigorous 
and Strong, as to Raiſe the Senſations of Smell in us, as in Odorous Bodies; And 
in General, \ the Capacity of Bodies being moved by the Expanſive Force of Percuſlion, 
Ariſes from this Mix re of the Expanſive in all Bodies, as likewiſe their Capacity of 
being Separated and Divided; for if the Contractive Force was Infinite in the one 

Caſe or the other, it would be Impoſſible, that Bodies ſhould be cither Moyeable 
or Diviſible. 

F. 13. ThE Source and Origine of theſe forces in all Material beings, which 1 we 4 

know, is the Sun, or Fire, or Heat, namely, of the Expanſi ye, and the Earth, the Expanſive and 
Moon, and the Planets, or Cold and Salts, of the Contractive; ſo that we may truly g 
Affirm, that all the Various Portions of Matter are Compounded of Infinitely Va- Merhod of theip 
rious Degrees, and Various een of Heat and Cold, NATE and Tempered Acting upon 
together. | 55 each other. 
Ap the Method of Acting of theſe Forces one : upon anette Selle to be, that 
the Expanſive Aſſiſts and Promotes the Expanſive, and the Contractive the Contractive; 

Tnus any Inflammable Subſtances, which have a good Proportion of the Expanſive 
Force in them, by the Application of the Expanſive of Fire or Flame are eaſtly Re- 
duc'd to an Expanſive, and Cold and Contractive Bodies, and which are not Inflam- 
ane as Water and Earth, by the Application of a Contractive, to Froſt and Ice. 

Ox the other Hand, the Expanſive Acting upon a Contractive, if not Superior to 
it, Increaſes the Contractive, and a Contractive Acting upon an Expanſive, if not 
Superior, Increaſes the Expanſive ; Thus Fire Increaſes the Weight of Lead in Cal- En FRY may 
cining, and that of other Contractive Bodies, Water grows Colder for being Boiled, poſſibly be Pro- 
and: thus we may Imagine that Mercury by a Heat, which would not Diſſipate it, OT 6.28. 
that is, by a Gentle one, would grow Fixed and Heavier, that is, that Gold might be Chap. 3. 
from thence Produced; On the Contrary, Water, thrown upon the Fire, if not in Book 1. 
too great a Quantity, or a Froſty Air, makes it burn the Ficrcer, and Water poured 

upon Quick-Lime cauſes an Intenſe Heat, and an Acid upon an Alkali an Effer- 
veſcence: The Reaſon of which appears to be Plain, that as one Force will Act in 
Conjunction with another Force of the ſame kind, ſo Two contrary Forces will Act, 
as much as Poſſible, in Oppoſition to each other. 

F. 14. We ſhall not therefore now Enlarge any farthet upon theſe Forces, to > ſhew Theſe Principles 
the Great Advantage there is from them in Explaining all the Effects we obſerve in gg ak ay 

Being, only Conclude by Saying, That they will much better ſerve that Purpoſe than n the Cor- 
any Principles, which have Mn hitherto Propoſed by the Defenders of Epicuruss Sy- . 
ſtem of a Similar and Homogeneous Matter, it's Atoms and the Gravity of them; 
and, That there is an Eaſy Solution given of the Coheſion of Matter, and how there 
may be Different Conſtipations of it in the ſame Space, namely, from the Various 
Combinations of Action in it; Neither of which Problems are in any Meaſure 
Accounted for by the Epicurean Scheme, and the Atoms with their Gravity, which it 
Aſſerts, and which It Thinks to juſtify by Intricate Propoſitions, and Demonſtrations, 
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Concerning the Expanſive and Cuntractive Forces, Book III. 


in the Mathematicks, which have no Relation to the Point in Queſtion, and which 
ſhew/ more the Sagacity and Penetration of the Geometer, than the Solid Reaſoning 
ar Senſe of the Philoſopher, and of a Strict and Impartial Inquirer into Nature; The 
Circulation of which, not only in the Heavens, which we have before Explained, but 
in our Sublunary World, is Owing to theſe Expanſive and Contractive Forces: For the 
Reaſon of Water and Earth Riſing into Plants, Trees, and Vapours, is Derived from 
the Expanſive of the Sun, and their falling Back again in Dew, Rain, and Leaves, 
1s from, the Contractive of the Earth; whiah Expanſive and Contractive Forces of the 
Sun and Earth, being nearly in an annum on the Surface of the Latter, as 
above · mentioned, is the occaſion. of thoſe continual Revolutions of ag Beings 


which We Bchold. 


From theſe F. 15. WHAT we have more to do is to Evince, from theſe Principles, the Neceſ: 
ede an fit of an Infinite and All-wiſe Agent, that, as we originally Propoled, we may make 
Tafinite and the Demonſtration of a God the Reſult and Concluſion of all our Reſearches and 
All-wiſe Agent Inquiries into Philoſophy 3 And what can be more Evident than that there is ſuch a 
45 —_— Being, from the Principles, which we have laid Down? 
cluded. Ix there were an Infinite and All-wiſe Agent, of Conſequence we muſt ſuppoſe 

there would be an Infinite Action Produced "om him, and that this Infinite Action 
would be fo Adjuſted in the ſeveral Parts of it, as to Cauſe the moſt Regular Order 
and Diſpoſition of Things; On the Contrary, if we ſhew that this Infinite Action 
is ſo Adjuſted, we muſt be obliged to Acknowledge, that there is ſuch an Infinite 
and All-wiſe Agent. 

Ap Nothing can be more Evident than this; Since, notwithſtanding all the Infinite 
Variety of Forces, which are in their own Nature Contrary to each other, yet they 
arc ſo Diſpoſed by the Infinite Wiſdom and Intelligence of the Almighty and Great 
Creator, as to Produce an Aquilibrium in the Whole, and an N in all the 


Beings of the Univerſal Syſtem. 


„„ - cn Have not any Thing more at Preſent to Add in Reſped of theſe "i Unleſs 
RO Woe? to Inform the World; That this Doctrine of the Expanſive and Contractive Forces 
was what I originally had a Notion of, before my Reading the Leaſt of what Sir 
iſ. Newton has Advanced in his Mathematick Principles of Philoſophy ; That I have 
Mentioned it, many Years ago, in my Geometria Solidorum ſive Materie, which was in 
Part Written by me, when I was Under-Graduate in this Univerſity ; That I was not 
a little Pleaſed to find ſo Great a Genius, as Sir 1/aac, to Confirm my Sentiments 
in Reſpect of a Gravitating Force in Matter, which is a Species and Kind, or ra- 
ther a Conſequence, of the Contractive, which I Maintain ; and That what Firſt led 
me into theſe Opinions, was, that I found Different Appearances of Material Beings 
in the ſame Space, which could not be Accounted for by conſidering Matter, as 

conſiſting only of a Trine Dimenſion ; I therefore Examined, as carefully as I could, 
what might be the Cauſe of ſuch Different Appearances, and could not Perceive, after 
the ſtricteſt Scrutiny, that it could be Attributed to any Thing elſe, Excepting to a 
Difference of Action; This Incited me to Inquire, what that Difference of Action 

was, which I could not but Acknowledge muſt have a contrary Direction, and cohld 
be Reſolved into nothing more Rational than an Expanſive and Contractive one: 
And, if to all this it ſhould be Objected, that I make Two contrary Actions to 
Exiſt in the ſame Space, I ſhall only Anſwer, that this we may Experience, if we 
Pleaſe, every Minute in our Lives, if we will but Preſs one Force Ant another 
in Oppoſite and Contrary Tendencies. 
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or of Air and Ather, and the ig Kinds of FPG made i in 
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6.4 1. HAT Real Extenſion; or the Space, which Exiſts in ads "ON all 155 The Difference 
Properties of that Subſtance, which is called Matter, and beſides thoſe, page 4] 4 
ſome others peculiar to it ſelf, we ſhall in this Chapter ſhew; The Properties; which ; ; 
are Aſcribed to Matter in General, are theſe, v. Extenſion, Impenetrability or a Non- 
Penetration of Dimenſions, Solidity or Reſiſtence or Firmneſs, Gravity, Mobility, 
and, as the Corpuſcular Philoſophy ſays, Figure and Diviſibility. 
FIRST, As for the Extenſion of Space no one doubts of it, ſince Thoſe, who De- 
fend a Vacuum, make it to conſiſt in nothing elſe; and Thoſe, who Maintain a Pe. 
aum, make it of the very Eſſence of Body; But in Both it is an Abſtracted Idea, as 
generally uſed by Them, and Similar according to that Idea; Whereas, as it Exiſts in 
Air, Æther, and ſeveral Parcels of Matter, that,! is, in Nature, it is very Different; One 
is Cloſer and more Compact, Another Thinner and Rarer, One Stronger and Firnier, 
Another Weaker and more Diluted, According to the Different Proportions of 
the Expanſive and Contractive Forces, Acting in the ſame Abſtracted or Similar 
SPACE. | 
T7 2. SECOND, ee or a Ne enen en * Dimenſions, is likewiſe Ac- Impenerribilit 
knowledged by both theſe Sets of Philoſophers in one Senſe, that Space cannot „ 
Penetrate Space, or that one Part of Space cannot Poſſeſs another at the ſame Time; graced, the 
that the other Poſſeſſes it; but on the Contrary it is Acknowledged, that tho” this Second Real, 
cannot be, yet Body, which is Extended, may Poſſeſs Space, which is likewiſe con- gr om 
feſſed to be Extended, which Two Opinions we. ſhall CENT. Nuature. 
1. Ts Primarius Locus, as it is Termed, or, Place, in it's Proper Signification, is Sir Il. Newt: 
thought to be Immoveable, and therefore cannot Enter into another Place; or if it Dageif. 
was not Immoveable, if one Place could Penetrate another, Place would Exiſt in 
Place, and conſequently one of them only would be Primary, which is no more than 
to ſay, our Idea of one Part of Extenſion is not our Idea of another; For in Truth, 
Place, or the Primarius Locus is only a ſtanding Meaſure of Extenſion delineated in 
the Mind; It is an Abſtracted Idea, and nothing in Nature and Reallity; It is 
a determinate: Image of Space made and ſhaped by the Mind, ſo as to Agree 
to any Body we are Willing to Conſider; The Reaſon of which Procedure of the 
Mind ſeems to be, that, not obſerving any Thing in Space, but Length, Breadth, and 
Depth, and finding no Reſiſtence in it to the Motion, or Dimenſions, of Body, and 
at the ſame Time, that all Space is in aà perfect Repoſe, it from thence Concludes, 
that Body does Move in Space, and conſequently Poſſeſſes a Portion of it, agreeable 
to it's own Bulk; Another Reaſon is, our Perceiving Extenſion every where, without 
Conſidering the Real Properties and Affections, which belong to it, which leads us to 
Form our Notion. of it's being Abſtracted and Similar; but what has Contributed the 
moſt to this are the Elements of Geometry, and the Abſtractions of END, Breadth, 
and Depth Inculcated in them, we are therefore to Examine, 
2d. WHETHER: Body does Move in, or Poſſeſs Real Space, Or, Which iS all one; 
ther; We ſay nit, no more. than a Plumber Moves in the N Dimenſions of 
Water. 10 
1. Brads the Mind falſely n Ho e is amen Nibsiom nor Re- 
ſiſtence in the Ather, or Real Space, for the Reaſon only that it Perceives none; 
Since the Senſes are very unequal Judges concerning a Matter ſo Refined and Subtile, 
that it muſt needs Eicape them; Thus there is a Gravitation of one Body to ano- 
ther, which yet is not Perceptible, becauſe it is nothing in Compariſon with their 
Gravitation to the Earth; our Feeling more eſpecially is ſo Groſs, that we can- 
not diſtinguiſh bet wixt the Reſiſtence of one Body, and another, even where it is 
extremely Different; and therefore there is no wonder, if it is not capable of In- 
forming, us in the Reſiſtence of the Æther; 142 our Feeling our ſelves to Exiſt, as 
8 8 to 
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to the External Parts of our Hands and Faces, may poſlibly proceed . the l 
Impulſe of the Surrounding Space, which we do not take Notice of however, be- 
cauſe the Perception is ſo Conſtant, as a Man ſcarcely feels the Cloathes he Wears; 
unleſs. when he ſets, his Mind to reflect upon thoſe Perceptions; it is yet very Evi- 
dent we can feel Cold and Heat, which are nothing more than Different Modifi- 
citions of the Fluid we ire'Defending, as they are of Water; And indeed, when 
thoſe Qualitics of Affecting us are Ablent, I do not ſee, that we ſhould have any 


Manner of Senſe without us; That is, if there were no Action at all of Space or 


Ather upon our n we could neither See nor Feel, nor have wy other den⸗ 
ſation. 5 5 


24. IF Body Eriſted in Abſtracted Spabe; that Abſtratted Space, © or Excendiva, will 


be Commenlutate to Body or not, for Inſtance, a Globe of ſuch Space ro a Globe 


of Gold of Equal Length, Breadth; and Depth; If Commenſurate, it will be Diſperſed 
thro' every Part of the Gold; that is, it will Enter into each Point of it, and con- 
ſequently, ſince the Extenſion of Gold does not only conſiſt in Length, Breadth, 
and Depth, but in Thickneſs too, the Globe of Space or Æther will be as Thick, 
ſecing it is Commenſurate to it, as the Gold it ſelf, which wilt not only Caufe a 
Penetration of Dimenſions, which this Philoſophy denies, but is contrary to it's own 
Notion of Space or Ather; If it is not Commenſurate to it, then there will be 
ſome Parts of. Gold, which do not Exiſt in Space, which is again Contradicted by 
the ſame Philoſophy : But if Body does not, nor cannot Poſſeſs Space, or Enter 
into it's Dimenſions, that is, ſuppoſing them both to Retain their own Natufes, 
viz. Gold and Ather, Then is Real . or Extenſion 3 Impenetrable With 
Bod Th; 

ſuppoſing; them dome to Retain their own Nantes for if they do not, there 


; may be a Penetration of LE Oe tons; in one ae ſ Ince a Lonteration of Dimen- 
| we; may be faid'to be: citticr; | 


Wut the Dimenſio ons AF. One K. Penetrate into thoſe of another, and at 


once 7 other Preſerves it's own Dimenſions; This Penetration. is Impoſſible in all 
- Matter, and Space or Real 'Extetiſign, Eq qually; for it is no more than to ſay, the one 
Boch cannot be it ſelf, aud 80 55 ihe, fame Time, that is, , I Excludes all n 


from being, what It is. 


IP A Penetration of Diknſions) may. "bs aid: as be; when the Pimenſtant ot 
Bulk of one Body not Porous are conttived into the Bulk or Dimenſions of ano- 
ther, which is likewiſe not Porons, without any Incteaſe of the Length, Breadth, and 
Depth of ſuch Bodies; That is, when a Globe of Gold not Porous, for Example, is 


— Compreſled into another of Equal Bigneſs not Porous without any Alteration of the 


Magnitude of the Globe, and with only a Change of the Denſity of it ; This Pene- 
tration of Dimenſions we tay. is poſſible, and that Matter is not Impenctrable in this 
Senſe, and therefore not Real Extenſion; Becauſe we take all Matter and Space, as 
they are Real in Nature, to be nothing elſe than Different Combinations, Compo- 
ſitions, or Congeries of Actions, which Actions are Reſolved into the Various De- 
grees and Aflemblages or Compoſitions of the Expanſive and Contractive Forces, 


Which, however E eee 7 and do 1ubſi ﬀ in Une lame MAE and n 


Solidity and 
Reſiſtence is 
likewiſe Ab- 
firatted,orReal, 
the Former is 
a Creature of 
the Mind, the 
Latter, what 
we find in Na- 
ture. 


Space. r 

F. 3. TIR p, i or e or . as „ Ertehſle on, is ewig no 
more than an Abſtracted Tde Formed by the Mind, and is generally Reputed to be 
the ſame in all Bodies, the Dullneſs of our Perceptions not allowing us to diſtin- 
guiſh it; whereas, in Truth, there is as much Difference, as in Colours themſelves, or 
any other tlie moſt Variable Property in Matter; Solidity, as it is an Excluſion of 
all Matter from that Place, or Space, which it takes up, is one Thing in all Sorts of 
Matter, and | admits of no Change, This we conſidered under the Head of Impene- 
trability; But thar, which we ſpeak of now, is of a Different Nature; Namely, tis 
that Degree of Force; Reſiſtence, or Action, which any Body obtains agent the Actions 
or V iolences of other Material Beings ; Nor does this Solidity only reſpect tlie Ne- 
ſiſtence of a Body to any other. Matter Penetrating into the Space it is forced to 
Leave, but Penetrating into the ſame Space, which it Poſſeſſes, I mean into the Tame 


Length, Breadth, and Depth, Pas 74 not 2 it's ä to Removeing out of it's 
Place, 


* 8 
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Place, but it's Oppoſition to the being Contracted or Condenſed into a Leſs, tho' it was | 
ſuppoſed to have no Pores or Vacuities before ſuch a Condenſation ; For if Water 

could be Compreſſed into a Nineteenth Part of the Space, which it Poſſeſſes, it is 

not certain, but it would be as Solid as Gold; and tho' we have no Methods, by 

which we can Effect ſuch a Compreſſion, or indeed any Compreſſion at all, it is 

not Evident, whether Nature by it's Two Great Inſtruments of the Expanſive and 
Contractive Forces, or by Heat and Cold, may not do it. 1 


F. 4. IHar Real Space or Extenſion has a Reſiſtence may be Proved by Experi- That Real 
ments from Galileus's Syſtema Coſinicum, which are Known and Common; For a Stone 3 
may be thrown farther than Cotton; An Arrow projected Lengthways will go far- not Aled an 
ther, than one Tranſverſely; On the Contrary, the Wind blowing carries away the p97 oct 
Tranſverſe one, and leaves the other; Agitate the Air, as much as poſſible, with a oy « Solidiry. 
Fan or Napkin in a Narrow Room or any other, bring in immediately the ſmalleſt or Reſiſtence. 
Candle imaginable Lighted, or the fineſt Leaf-Gold, and there will be no Motion arg Fes 
Apparent, the Air in that Inſtant Returning to it's Reſt, which is an Argument of cum. 
it's Reſiſtence ; The Clouds, which hang in the Air, when they come Lower; fall 
into Rain, which may be, becau tho there is a Reſiſtence, yet there is not enough 
to ſupport them; In Rideing, the Air Acts with Violence upon our Faces; Air is 
apt to carry the lighteſt Things with it, but not the heavieſt in it's Motion, and 
Atoms Swim every where in it's Subſtance, when a Feather Sinks; If the Earth 
Moves round it's Axis, it muſt carry the Air and all Projectiles with it, which De- 
monſtrates a great Force in the Air, for, if it did not thus carry Them, a Bullet ſhot 
Upwards would not fall in the ſame Place, nor a Stone thrown Downwards deſcend 
in N nor would a Bullet Shot to the Weſt with the ſame Force, as ano- 
ther to the Eaſt, deſcribe Equal Lines, but one as much ſhorter than the other, as 
the Earth deſcribes a Space from Weſt to Eaſt; If Air therefore has a Force or Action, 
it has, A fortiori, a Reſiſtence; A Globe of Lead will alſo make 600 Returns in a 
Pendulum, whilſt one of Cotton or Wood will not make above 3 or 4; Rohawlt's 
Vitrea Lacryma, Broken and Shatterd to Pieces by the Intruſion of Air, likewiſe 
ſhews this Action or Reſiſtence; And all theſe Demonſtrations of Fact Equally Ex- 
tend to one Point of Real Space or Extenſion with another, and as much Evidence 
a Continuity of Reſiſtence or Action, as the Phænomenons we obſerve in Water of 
Bodies Sinking and Swiming in it, which yet is Acknowledged to have no Pores 


or Vacuities, fo far as the beſt Microſcopes could ever Diſcover. 


. DR. Wallis Endeavours to compute the Air's Reſiſtence to all Projectilẽs by ee eee 


this Lemma, as the moſt Rational that occurrs; That the Reſiſtence of the Air is Adlon of Real 
Proportional to the Celerity, for in a double Celerity, there is to be Removed in ; ag ring 
the ſame Time twice as much Air, which is a double Impediment, in a Treble ledged by Dr, 


thrice as much, &. Therefore, according to this Computation, there is Reſiſtence Wallis and Sir 


Iſ. Newton in 


in every Point; And upon this Computation, the Linea Projectorum Reſembles a Para- , Norten 
lola De formed, which Agrecs with Sir . Newton, who makes it a Curve Approach- of Projedtites. 
ing nearer to an Hyperbola than a Parabola, upon the Suppoſition of ſuch a Perpetual de hn 
Reſiſtence; He ale tells us, that a Viſcous Medium ſhall more Reſiſt than one more of Ph. 
Fluid, tho' of like Intenſive or Specifick Gravity; That a Sharp-Headed-Arrow finds Tranſat. 
an Eaſier Paſſage, than an Obtuſe or a Blunt one, thro' the Medium, and the ſame = Shins. 
Pyramid with the Point, than with the Baſe forward; That Different Mediums cqually Sir 11. Newt. 
Liquid, and other Circumſtances alike, Reſiſt in Proportion to their Specifick Gra- DROP, _— 
vity, becauſe there is a Heavier Medium to be Removed by the ſame Force; That Schol, Lib. 2 
the Heavier Projectile being once in Motion, and being Equally Swift, and all other 
Circumſtances the ſame, Moves thro the ſame Medium more ſtrongly than a Lighter, 
in Proportion to it's Intenſive - Gravity, the Force being Greater in Proportion for 
the Removal of the ſame Reſiſtence; All which can be no otherwaies Accounted 
for than by ſuppoſing, that there is a Continued Action or Reſiſtence in Real Space 
or Extenſion, and which we alſo Defend, that there is an Innate Contractive Force 
in Heavy Bodies, which makes them Act with a Greater Moment againſt the Ex- 


panſive of Air or Ether, than Lighter or more Expanſive ones. 
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Occurſe and 


in Curves, or I 


| OT Ela- fill, if both Acted with Equal Force. | 
Philoſoph. 


420 


Dr. Wallis 


Concerning Pnetumatichs and Hydroſtaticks Book! II. 


r DR. Wallis farther tells us. 1. Si vis ut V moveat Pondus P, vis mV movebit mP, 
Pag. 545. cateris paribus, puta per eandem Longitudinem, eodem Tempore, h. e. eadem Celeritate * 
Vol. Therefore the Reſiſtence is Equable, if that Computation proceeds juſtly, 

_ oe 22. i wis V movere poteſt Pondus P Celeritate C, vis mV movebit wel P Celeritate 
m C, vel Celeritate C Ponaus mP, vel quoaruis P ea Celeritate, ut factum ex Pondere G 
Celeritate fit m P C, atque hinc dependet omnium Machinarum pro facilitandis Motibus 
conſtruenaarum ratio, Viz. ut qua ratione augetur P, eadem minuatur C, quo flat, ui 


V.PC:;V.mPx=C= PCs; 
3. Celeritatis gradus ſunt Longitudinibus eodem Tempore tranſactis proportionales, wel 
Temporibus in . Longitudine tranſactis reciproce proportiomales; Either therefore there 
is no Reſiſtence at all, or an Equable one. 6 7 
4. Impingentia corpora reſilient ab invicem, ſi Impetus ex vi Reſtitutivd vel Elaſtica ſit 
. progreſſivo Py | a | 
5. In motibus acceleratis & retardatis Impetus pro ſingulis momentis is reputanaus eft, 
qui gradui Celeritatis tum acquiſito convenit; ubi per curvam fit motus, directio moths ea 
eft, que Tangentis; ſi acceleratus Motus fit & per curvam, Impetus in ſingulis puunctis erit 
ut acceleratio & obliquitas Tangentis ; hic motus Pendulis competit. | 
6. Impetus oblique Impingentis eſt ad ejuſdem Impetum, qui eſſet, ſi direce Impingeret, 
ceteris paribus, ut Radius ad Secantem Anguli Obliquitatis; Et eadem eſt ratio Gravita- 
tionis Gravium oblique Deſcendentium ad eorundem perpendiculariter Deſcendentium Gravita- 
tionem; Therefore, as in oblique Deſcents on the Surfaces of Water, ſo in Air Mo- 
tion is more Retarded ; and in General, it is Plain, that a Continued Reſiſtence in 


ther is ſuppoſed by theſe Philoſophers. 


The Continued F. 6. S IR Chriſtopher Wren ſays. 1. Velocitates corporum propriæ & maxime naturales 
tion of Real JT ad corpora reciproce proportionales; Therefore there muſt be a Reſiſtence, beſides 
what Ariſes from their own Gravity; for the Vires acceleratrices to the Center are 


Space or Ex- | | 
zenſionAcknow- Qyyned to be alike in both the Bodies, the ſame or an Equal Force therefore will 


—_—_ change both the Bodies from that Determination, and ſince they take another, which 


Chriſtopher i | ; ; | . 
Wren,Hugens, is Reciprocally Proportional to their Bulks, there muſt be as much Reſiſtence, as if 


5 they were Reſiſted in every Part; and conſequently is to be Attributed to the Me- 
n dium, thro which they Move; For the Acceleration of the Parts in either Bodies 


their Notion | 
of the Velocities is oWing to one and the ſame Force, and therefore it is one and the ſame Force, 


; Fax tad which will alter that Acceleration. . 
2. Corpora habentia proprias Velocitates etiam poſt Impulſum retinent proprias. 

_— of pw 3. In Colliſione Corporum, ut in Libra ſuper Bina Fulcra vel Centra, 2 Corp. 1 Corp. : : 

Veloc. 2 Veloc. therefore, if they meet permutatis welocitatibus, they are the ſame 


4. Corpora Improprias Velocitates habentia ex Impulſu Reſtituuntur ad Æquilibrium. 
Tranfact. | | 


Pag. 947-548. Fiugens tells us in his Regulæ de Motu Corporum ex Mutuo Impul ſu. 1 Corpori 


= 3 be quieſcenti duro aliud æquale corpus durum occurrat, poſt contactum, hoc quidem quieſcet, 
Abridgm. as ſquic ſcenti vero acquiretur eadem, que fuit in Impellente, Celeritas. 

alſo, Pag. 5, 2. Ar ft alterum illud Corpus æquale etiam moveatur, feraturque in eadem Lined rectä, 
N poſt contactum Permutatis invicem Celeritatibus ferentur. | 

3. Corpus quamlibet magnum à Corpore quamlibet exiguo & qualicunque celeritate Impacto 
movetur, Lue eft Regula Generalis Determinandi Motum. | 

4. Quantitas moths duorum Corporum augeri minuiuè poteſt per eorum Occurſum, at ſem- 
per ibi remanet eadem quantitas verſus eandem partem, ablatd inde quantitate mots 
contrarii. | | | 
5. Summa produttorum, factorum a Mole cujuſlibet corporis duri ductd in quadratum ſue 
Celeritatis, eadem ſemper eſt ante & poſt Occurſum eorum. „ 

6. Corpus durum quieſcens accipiet plus motiis ab alio corpore duro ſe majori minorive 
per alicujus tertii, quod mediæ fuerit quantitatis, interpoſitionem, quam ſi percuſſum ab eo 
fuiſſet immediate, & fi corpus illud interpoſitum fuerit medium proportionale inter duo reli- 
qua, fortiſſimè omnium aget in quieſcens. 88 5 

7. Conſiderat Hugenins Corpora ejuſdem materia, ſive cujus Moles Æſtimatur ex Pondere. 


3. In 
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8. In Corporibus $phericis demonſtrare ſe poſſe ait, (& videtur ipſi eandem eſſe Natura Le- 
gem reliquis omnibus, ſive Duris, ſive Mollibus, five dirette, ſive oblique Occurrentibus) Cen- 
trum commune Gravitatis duorum vel quotlibet Corporum equaliter fe m—_ i N ver ſus 
eandem partem in Lined retta ante & poſt Occurſum. 

ALL which Laws or Rules do either ſuppoſe no Action or Reſiſtence in Space 
at all, or an Equable and a Continued one; If the Firſt, they are mere Abſtracted 
Notions, and do not Explain, what the Real Motion of Bodies is from Mutual Im- 
pulſe; If the Laſt, That Reſiſtence and Action in all the Parts of Space is Conteſled; 
which we Contend for. 

IT is farther ſaid by Others. 1. Iz Cycloidae Grave quoalibet cadens ex  quouis ejus 
punc io attingit fundum eodem tempore, e attingeret, ſs caderet ex quovis eu or dem 

Go alio. 

2. Globulus ſuſpenſus e funiculo juſtæ longitudinis, & intra duas Cycloides vibrans, move- 
tur in Cycloide, ergo vibrationes ejuſmodi ſunt Smchrone ; This is Demonſtrated by a Per- 
ſon of Quality; And the ſame by Hugens in his Horolog. Oſcillator. 

3. THaT an Heavy Body Deſcends Quicker in a Cycloid Drawn, than in a Right 
Line Drawn, betwixt Two Points, not in the fame Vertical Line, but Uncqually 
diſtant from the Horizon; This is Proved from Bernoulli Probl. pag. 5 51. and another 
Probl. pag. 553. and is ſhewn by Dr. Keill in his Introd. ad Ver. Phyſic. Led. 15. "oy. 
221. Lemm. Falt. 3. 

4. Leibnitz, Pag. 554. Philoſ. Tranſat. Abridged, Vol. 1. ſays, That a Spring being 
Bent to the fame Degree, will always Unbend it ſelf in the ſame Time, Provided 
it find the ſame Freedom of Unbending it ſelf ſuddenly, which Proves there is a 
Reſiſtence or Action in Space: And all the foregoing Propoſitions Evince it, or elſe, 
that they are merely Abſtracted and Mathematick Reaſonings without giving us any 
Explication of the Actions and Forces in Nature. 


F. 7. Tnar Des Curtes makes the Particles of his Celeſtial Matter, by being Re- 4 Continued 
gecbed from the Surface of the Earth, to drive down into their Places thoſe Terre- a 9 e. 


$ 
ſtrial Bodies, which they find above ry $. 201 217 22+ 23; of his laſt Book of DT 
Principia Philoſophie, is known. | 5 Grieg ng 


Ds. Halley Anſwers: 1½. That his Obſcurity in F. 23. is an Argument of: eee res 


Confuſed Idea of Gravity. 24. That it is unlikely, that a Body moving Downwards - ny ner Ape 


ſhould be ſo moved by an Impulſe Upwards. We do not here Defend Des Cartess Philoſ Tranſs 


60. 


Account of Gravity, only ſhew, that Philoſophers have Thought a Continued Action vg. 


in Space no Inconceivable Thing. Leier s 
DR. Voſſius Aſcribes it to the Diurnal Rotation of the Earth. 8 


DR. Halley Anſwers: I/. That there is Demonſtration, that Bodies, circularly 
Moved, Recede from the Center of their Motion, and if not kept faſt by ſuch a 
Principle, as Gravity, would be caſt into the Air in a Tangent. 24. That the Effect 
of this Principle of Gravity is nearly Equal every where, or rather Leſs towards the 
Egquinoctial than towards the Poles, as very certain Experiments Evince, whereas, 
where the Motion was Swifteſt, the Effect would be the moſt Conſiderable; which 
is a Proof, either that the Weight of the Air does contribute to Gravity, or that 
Bodies being Moved in a Circular Motion with the Air, have a leſs Circular Im- 
preſſion to hinder their Deſcent near the Poles than near the Equinoctial: So that 
let us take Dr. Voſſius, or Dr. Halley, there is an An eee in Space, and 
a Continued one. 

Oruxrs Aſſign the Preſſure of the Atmoſphere. 

DR. Halley Anſwers. I/. That the Atmoſphere's Preſſure is it (elf from it's own 
Gravity. 24. That the Preſſure of the Upper Parts of the Atmoſphere, by bending 
the Springs of the Lower, give the Lower a Force of Reſiſtence Equal to the Bear- 
ing or Compreſſive Force of the Upper, having of it ſelf no Force at all. 34. That 
tis unlikely there ſhould be any Deſcent of a Body by the Intervention of the At- 
moſphere, becauſe there is an Equal Preſſure of it Upwards and Downwards. 
4th. By a plain Experiment a Feather in Vacuo Deſcends with near the ſame Ve- 
locity as a Stone, from which it is Evident, that the Atmoſphere is ſo far from 
being the Cauſe of Gravity, that it hinders it's Effect; becauſe the Atmoſphere is 
nearly of the ſame Specifick Gravity with a Feather, but the Vacuum Boylianum is 

not 
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not, which ſhows, that in Air there is Gravity and Reſiſtence, or that there is an 


Action every where, and Diſperſed thro every Point of Space. 


AcalN, Others make the Earth Attract as a Loadſtone. 
To which He Anſwers, That the Loadſtone Attracts ny: in and abowns it's Poles, 


but the Earth near Equally in all it's Parts. 


_ LasTLy, Others Aſſign a Sympathetical Attraction bias he Earth AP Bodies, 
| whereby they have, as it were, a Deſire to be United to it. 


He Anſwers /. This is to fay, that Bodies Deſcend, becauſe they Deſcend. 


2d. Beſides, a Feather would then Deſcend with the ſame Appetite, or Heſire, as a 
Stone. He afterwards tells us, what the Properties of Gravity are, according to the 
New Syſtem, which we have before Inquired into in our Account of the Phyſical 


Aſtronomy. He ſays; 
FIRST, By this Principle the Earth and all the Heavenly Bodies are kept from Dil- 


ſolution, ſo that any Part of them cannot Recede far from the Reſpective Centers, 


and tho' violently thrown from them they ſtill Tend to be Re-united. But this 


Doctrine of the Projectile and Gravitating Force has been already Examined, and if 


it had not, what is This, unleſs the Sympathetical Attraction he before Condemns ? 


\. SECOND, That all Bodies Deſcend towards a Point, which either is, or is very 
near the Center of the Earth, conſidered as a Globe, to which it Approaches, be- 


ing Really a Spheroid. Which Center we have before Denicd and Contuted, as well 


as the Earth's being a Spheroid. 
TrirD, That the Center is fixt, becauſe, if it Changed it it's Place, the Low-Lands 


of that Side of the Globe, to which it Approached, would be over-flown, and the 


_ oppoſite Side exhibit New Iſlands; but the Iſlands of the Mediterranean, near which the 
_ oldeſt Writers Lived, are much what they were in their Times, and therefore no Al- 


teration of the Center; That the Univerſal Deluge is beſt Accounted tor by an Ap- 
proach of the Center to the Parts of the then Habitable World, which, if it were 
only a 20007h Part of the Radius, would be ſufficient to Drown the Higheſt Hills. 


All which is Calculated and Affirmed upon the PIT of the Truthy of the Phy- 


fical Aſtronomy, which is Diſputed. 


FourTH, That in all Parts of the Surface of the Earth, as well as in All Points 


Equidiſtant from the Center, the Force of Gravity is nearly Equal; That the French 


Obſervers near the Equinoctial, and Himſelf at St. Helens 16 Deg. South Lat. have 


found however, that it is there neceſſary conſiderably to ſhorten the Pendulum to 
make it vibrate Seconds; He thinks this Proceeded from the Height of the Place 


above the Sea, where the Gravity being Diminiſhed, it was Requiſite to ſhorten the 

Pendulum in Proportion; but this we have Conſidered and Refuted in the Firſt Book 
of the Preſent Philoſophy. 

Firn, That the Impediment being 3 as in the 5 of the Feather 
in Vacuo, the moſt Compact and moſt Looſe, the Greateſt and Smalleſt Bodies, Deſcend 


the ſame Spaces in Equal Times; Which, together with the former Property, ſhews 


the Difference betwixt Gravity and Magnetiſm, this Affecting only Iron, and towards 
it's Poles; Hence tis ſaid to be Evident, that there is no poſitive Levity, that Cork, 
which Swims on Water, or a Feather in the Air, can no more be ſaid to be Light 
than Iron, which Swims on Mercury, they are only Bulk for Bulk, not ſo Heavy as 
the Fluid they Swim in; This is Contradicted by our Doctrine of the Expanſive and 
Contractive Forces; However Air is here Confeſſed to be as much a Fluid, as Water, 
and as Water has no Vacuities, ſo neither is it neceſſary, that Air or Real and Ma- 
terial Space ſhould have. 

SIx TH, That this Power Increaſes as we Deſcend, and Decreaſes as we Aſcend, 
in Proportion to the Squares of the Diſtances from the Center Reciprocally, ſo as 
at a Double Diſtance to have but a Quarter of the Gravity; Vid. Miſcell. Curioſ. Vol. f. 
Pag. 14. Upon this Principle, Sir I{. Newton is ſaid to have made out all the Phæno- 
menons of the Celeſtial Motions; And it is thought to be very Rational, that the At- 
tractive or Gravitating Force ſhould Exert it ſelf more in a Small Sphere, and be 
weaker in a Larger, but the Surfaces of Spheres are as their largeſt Circles, 2. e. as 


the Squares of their Radii, therefore this Force will be Diffuſed in Larger Spheres, 
and Contracted in Smaller; That is, in Proportion to the Squares of the Radii, and 


will be always Equal PP the Surface of the {ame tes We have in another 
- Place 
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Chap. X. aid of the Aion of Real Spact or Extenſun. 


Place Examined into the Truth of this Reaſoning, and ſhall only Obferve, that it 
is therefore here again ſuggeſted; that the Action or Force is not Inherent in Bodies, 
but in the Spaces they Pats thro', which have Different Actions, as they are at Diffe- 
rent Diſtances from the Earth; and according to the Different Diffufions of Space, 
that the Action is variouſly Diffuted thro” it; which is a plain Aſſertion of an Action 
ot Force Continued thro every Point or Portion of it. 

SEVENTH, That Bodies, tho they really Tend to the Center, Deſcend in Parallel 
Lines, the Difference being fo Small, as by no means to be Diſcovered; And thete- 
fore a Reſiſlence or Force in Æther may really be, where it is not Diſccraible z nay 
it is Evident by this pp for Gravity, which is a Reſiſtence or Force, tho' it 
Increaſes and Becreaſes, as in Property the 67h, yet is not ſenſible in Projects or De- 
ſcending Bodies, becauſe they fall from a ſmall Height; and all Bodies upon the 
Surface of the Earth Gravitate to cach other, which no one could ever yet Per- 


ceive. 
F. 8. Tuls Action, or Force, in all Parts of Space is likewiſe Confirmed from A Continued 
Thoſe Accounts, which Philoſophers give us of the Velocities of Deſcending Bodies. e 
FIRST, The Velocities of falling Bodies are ſaid to be Proportionate to the Times in Space Con- 
So the Beginning of their Falls; Suppoſe a Body has the Velocity of 32 Feet at OT 5 kit 
the End of i of. Time, it will have Double of 32 Feet at the End of 2”, Triple at 8 
the End of 3“, becauſe, each 1“ of Time, a new Velocity is added Equal to the 2 bete 
Former from the fame Power of Gravity continually Acting thereon; ſuch Force be ” 
therefore cannot be Inherent in Bodics, but in the Space they Paſs thro, or in the Philoſ. Tranſ. | 
Earth, for Body could not Increate it's own Force or Velocity, but, in every Point 2 250 
of Extenſion being ſtill thruſt Downwards with an Equal Action, it muſt continually Lowthory's 
Acquire a new Velocity. Proportional to it's Progreſs; If then this Power or Force *bridement 
Exiſts: in Space, we have what we Contend for; If in the Earth, It is neceſſary, that 
it ſhould be Diffuſed from thence thro' all Space, wherever Gravity Prevails, other- 
wile Bodies could not be Affected by it; And take which we will, a Continued 
Action or Force is owned on both Hands to Reſide in the Univerſal Expanſe, if 
there is an Univerfal Gravitation thro it. 
_ » /SgcoND,: The Spaces Deſcribed by the Fall of a Body are as the Squares of the 
5 from the Beginning of the Fall; For they are as the Areas of Triangles, which 
are as the Squares of their Homologous Sides, therefore as I. 4. 9. 16. &c. and the 
Milftmman according to Galileus, as t. 3. F. 7. &c. 
Tano, The Velocity, which a falling Body Acquires in any Space os Time,” is 
Double to that, wherewith it would have Moved thro' the Space Deſcended by an 
Equable Motion in the ſame Time, i. e. the Velocity of falling Bodies is Double to 
that, which in mae ſame Time would have Detcribed the 105 faln thro by an E- 
1 Motion. 
InESH Three eg Proptiſtie tions dipenid; upon this chat in every lis en of 
BR there is a Triangle Produced by this Velocity, becauſe what Law obtains in 
Larger Spaces, the ſame does in Smaller and even in the Minuteſt, and which have 
ng before Conſidered in Book the Firſt of this Philoſophy. : 
FouR TH, All Bodies, on or ncar the Surface of the Earth, in their Fall Deſcend 
io, as at the End of the firſt 24 of Time they have Deſcribed 16 Feet 1 Inch London 
Mcature; and Acquired the Velocity of 3 2 Feet 2 Inches in a 24 of Time; Becaule it 
is Demonſtrated by Hungen, 2 5th Prop. Part zd. Horol. Oſcillat. That 16 Feet 1 Inch 
is the Deſcent of a Body in a 24 of Time, and by Prop. 34. the Velocity will be 
Double thereto; and near to this it hath been found = ſeveral Experiments; ncar, 
becauſe the Swiftneſs of the Fall hinders us from Determining exactly it's Quantity, 
and which 2 3 may be DE to the RefBoncs or Action of the 
Niedium. ol 


5 $194. Ria: 9 2 1 0 n e all Qiieſtions concerning the Perpendicular A Continued 
Fall of Bodies are {aid to be cafily Solved, and the Doctrine of Projects likewiſe Tens 8 
Deducible, Af we Aſlume the TWO following Axioms. NT. Acknowledged 

t. THar a Body, ſet a-Moving, will Move on Continually in a Right Line with ee bee 

quable Motion, unleſs ſome other Force or Impediment Intervene, whereby it Ge. i ere 
is Accelcrated, or Retarded, or Deflected, which depends upon this, that Matter is Po#rine of 
. Paſſive; But this Axiom we are not willing to Allow; becauſe we form e, 
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Book III. 


* 


vnrerning Pneumaticis and Hytroſtatichs. 


Philoſ. Tran. our Notions of Matter from what we Generally Perceive, and the Generality of 


Pag. 56 3. 565. 
$71. 580. 583. 


Lowthorp's 
Abridgm. 
Dr. Halley, 
Pag. 563. 


Matter being of a Sluggiſh and Groſs Nature, we from thence Conclude that all is 
ſo; whereas there are a Thouſand Inſtances of Fire, Spirituous Liquors, Vegetables, Cc. 
which are not ſo, and even the groſſeſt Parts of Matter have Properties, according 
to this Philoſophy, more Active, than what our Senſes Inform us of, as, the Gra- 
vitation of one Portion of Matter to another, and Others, which are diſcernible by 
our very Senſes, Which no ways 8 with a Paſſive 3 as gg or . 


gineſs, Vegetation, & 


24, THAr a Body, thy Agitated by Two Motions at a Time, toes by their 


Compounded Forces paſs thro” the ſame Points, as it would do, were the Two Mo- 
tions Divided and Acted ſucceſſively, or, that the Diagonal is Compounded of the 


Sides of a Parallelogram; This Axiom has alſo been Examined into, Book the Se- 


Fond, and the Objections againſt it need not be Repeated here. However it is 


Affirmed; 
FIRST, That the Motion of all Projects is in the Curve of a -Prrabols, beazte 


a Project is Compounded of Two Forces, the ProjeQtile, which, if there is no Im- 


pediment, moves Equal Spaces in Equal Times, and is as 1: 2, 3.4, the other De- 


ſcending, and is as the Squares of the Times, or as 1. 4. 9. 16, which by Axiom the 24. 


meet in their ſeveral Relpective Points; the Firſt are Parallel to the Ordinates of a 


Parabola, and the Second to it's Abſciſſes, and the Property of a Parabola is, that 


the Abſciſſes are in a Duplicate Reaſon of the Ordinates. Since therefore a Para- 
bola ſuppoſes no Reſiſtence, that Deſcents are in Parallel Lines, which may as well 


be denied as Reſiſtence, and that Bodies without an Impediment move Equal Spaces , 


Pag. $71» 


in Equal Times, whereas the Air Reſiſts, as well as Gravity, it 18 Plain, that this is 


; vothing elſe than a Mathematick and Abſtracted Reaſoning. 


SECOND, That the Force of a Shot is always the Leaſt at the Vertex o the Para- 


5 bal and at Equal Diſtances from it, it's Force is always Equal; From whence, ac- 


cording to this Reaſoning, a Bomb ſhall have as much Force, as it ſeems, when it 
1s wholly Spent, as when it Firſt comes out of the Mortar; ſo that, notwithſtanding, 
This, in an Abſtracted Reaſoning, may be true, when we only conſider the Projectile 


and Gravitating Force, yet, ſince it is not in fact True, it is Manifeſt, that the Re- 
ſiſtence or Action of Space is very Material in the Doctrine of Projectiles, which oc- 


caſions fo Great a Difference from what is Concluded by a Geometrick Deduction. 
TIR D, That in the Elevation of a Mortar; 1 . If very Great, the Bombs fall too 

Perpendicularly and bury themſelves in the Ground without any Effect, and that 

therefore the Beſieged unpave their Streets; 24. That, if they come more obliquely, 

they many Times break upon, or near, the Surface of the Earth; From whence it is 

plain, that there is a Reſiſtence or Action of the Air or Ather, or Real Space, as 

in other Fluids, in which Heavy Bodies are leſs Obſtructed in their Force, when Pro- 


jected Petpendicularly, than when Obliquely; 34. That by Diminiſhing or Increaſing 


the Quantity of Gun- Powder, the ſame Effects may be Produced as by a Greater or 
Leſs Elevation of the Mortar, and to more Advantage; becauſe you know the Force 


of Gun- Powder, whereas the Elevation is uncertain in Ships, where the Waves are ſo; 


Which is an Evident Eviction, that the Reſiſtence or Action of the Medium, or Space. 
has a conſiderable Influence in Produceing theſe Phænomenons, ſince it may be Con- 


quered by a determinate Force of Powder, as well as by the particular Elevation of 


the Mortar; 4h. That a Mortar 45 * Elevated is little Different, in it's Projection, 
from one Elevated ſome Degrees above, or Depreſſed below, that Poſition; Which may 
be Poſſibly, becauſe ſuch an Elevation is in the middle Situation betwixt the greateſt 


and the leaſt Reſiſtence or Action of the Air or Æther, or Real Space; for in a Per- 


pendicular Elevation probably there is the Leaſt, and in an Horizontal the Greateſt, the 
Reaſon of which may be, that in an Horizontal all the Parts of the Æther, or Real 
Space, have an Equal and the Greateſt Gravity, and therefore the Greateſt Action or 


N 7 Neſiſtence; but in a Perpendicular Elevation the Gravity of the Æther, or Real Space, 


is Diminiſhed upwards, and conſequently the Action or Reliſtence ; Nor are. theſe 
our Concluſions altogether Un juſtified from Dr. Halley, who ſays, That the forego- 


ing Rules would be Rigidly true, were it not for the Oppoſition of the Medium, 
whereby the Projectile Motion is Retarded, as well as the Deſcent, being not exactly 


as the Squares of the. Times: 'Tis certain Air is to Water in Weight, as 1 to 800 


nearly; 


Chap. Xx. and of the Achion of Real ute or Extenſion. 


nearly; However in large Shot of Metal, whoſe Weight ſurpaſſes many Thouſand 
Times that of Air, and whole Force is very great in Proportion to the Surface; 
wherewith they, namely Shot, preſs thereon, this Oppoſition is ſcarcely Diſcernible; 
For by certain Experiments, in a ſolid Braſs Shot of 4+ Inches Diameter and 144. Weight, 
the Ranges above and below 45* were nearly Equal, tho the under Ranges went 
rather the fartheſt ; In a ſmaller Braſs Shot of about 14 Inch Diameter, caſt by a 
Croſs-Bow to 400 Feet, the Force being much more Equal than in the Mortar 
Piece, the Under Ranges evidently out- went the Upper; So that in the Smaller Shot, tho 
the Ait's Reſiſtence is to be Accounted for, yet in Larger it may be N eglected, and 
his Concluſion is; If fo, it will be Objected, that the Air's Reſiſtence is Leſs towards 


the Horizon than the Perpendicular ; To which he Anſwers, That the Air's Reſiſtence 
is really Greater, but the Nearer we come to a Perpendicular, the more Direct is the 
Projectile Motion contrary to the Deſcent, which muſt therefore diminiſh the Force 


of the Project; To which we Anſwer, That, according to the Mathematick Doctrine, 
the Projectile Motion muſt be the ſame, any way, as alſo the Gravitating. But this we 
are Agrecd in, that there is a Force, Action, or Reſiſtence in Real Space or Extenſion. 
We ſhall now Proceed to Sir Rob. Moray's Obſervations. : ; 


FiRsT, Take leſs Powder than a full Charge, and ftill Diminiſh it every Charge, Si Robert 
loray, 
Pag. 5805 


and it will throw a Bullet ſtill a ſhorter and ſhorter Way, then Increaſe it, and it 
will thro” it farther and farther, till it comes to a juſt Charge, when, if you Increaſe 
it never ſo much, it will be of no Advantage; We fay, becauſe it's Force is not 
Infinite to Vanquiſh the Reſiſtence, or Action, of the Air, or Real Space.  _ 

SECOND, The Powder and Bullet is to be Rammed home Equilly at evety Shot, 


he means in Trials made, to know the juſt Charge of a Piece, tho the looſer the Powder 


lies, it Fires the better; We fay, becauſe the Contractive Force in the Ramming 
ought to be Equal, to know what the Expanſive Force of the Fire and Powder is 


able to Effect againſt the Contractive of the Bullet and the Medium, or the Action 


and Reſiſtence of Lead or Braſs and of Real Space; and the Looſer the Powder is, 
the Better it takes Fire; Becauſe the Expanſive Force of the Powder is Greater, the 


Leſs it is Rammed and Contracted together, and therefore more Readily Joins and 


Unites with the Expanſive of Fire. 


TIR D, Powder finding more Reſiſtence from a Bullet Drives it out with Greater 


Violence, as in Screw Barrels, or where Wedges or wooden Tampions are made Uſe 


of, (the Deſcription of which he gives Pag. 582.) which may Increaſe the Force of 


the ſame Charge of Powder, till the Piece burſts; The ſame Quality is alſo Experienced 
in Air, that the more it's Action is Compreſſed or Reſiſted, the Stronger it is, which 
ſhews, that Real Extenſion has a certain Action or Force with Powder it ſelf; and the 
Phænomenons on both Hands may be Explained by the Expanſive, Acting againſt the 
Contractive. „„ „ 5 


FourTH, Guns fixt from Recoiling by a certain Weight, laid upon their Carriages 


or Barrels, will require leſs Powder to Shoot a Bullet the ſame utmoſt Length, than 
when they Recoil freely; Becauſe none of the Motion or Force is ſpent contrary to 

the Project, but is wholly Reflected upon it; Or rather, as We ſay, becauſe the Con- 
tractive Force is Greater, as in the former Phænomenons, and therefore the Expanſive 
of the Powder is Increaſed. nr. FF dry Of Kody gs h 

Firru, If there be the fame Weight in the Carriage, there will be the ſame Re- 
coil; as if you cut off the Muzle and place it upon the Carriage, the ſame Recoil 
will be, as when Continued in one Barrel, becauſe there is the ſame Reſiſtence to 
the Violence of the Powder; Or, according to our Doctrine, becauſe the Action of 
the Contractive againſt the Expanſive is in both Caſes Equal. 


- 


MR. Greaves Informs us, That a Cylinder-Bore carries with much the ſame Force, Mr. Greaves: 
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other Circumſtances being Equal, as Bullet, Length and Weight of the Piece, with Pag. 583- 


8, 9, or 101, of Powder. 4 Oe 
Tr a Taper Bore, the Weight an 100 l. more, 4 Inches longer, and the ſame 
Bullet, carries with the ſame Force as the Firſt, with 7 J. of Powder. 

THAT a Braſs Piece carties thro' all the 3 Butts with 9 J. of Powder, and 187. 
Bullet of Iron, whereas an Iron one, with 47. of Powder and 5 J. Bullet of Iron 
only Entered the ſecond Butt, and a Braſs one with 41. of Powder and 9 J. Iron Bul- 
tet carried thro 2 Butts, and with 3 J. of Powder almoſt thro 2 Butts. 
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Ws _ it ſeems Evident, that-the Expanſiye Forcc of. the Metal, or the Ela- 
ſticity or Springinels of it, Adds a Force to the Action or Expanſive Force of the 
Powder; and, from the, Firſt Experiment, that the Force of Powder does not lic in 
the Quantity, bült in the Specifick. Action, or Expanſive Force, of it, as the Gravity 
or Acceleration of Bodies to the Center likewiſe does, and perhaps it is a General 
Lay, of Action 5 "Bur then it will be Objected, that 3 or 4 Grains of Powder. would 
bt as Effectual as. 3,07. A te to Which we Anſwer, ſo it will, Cæteris paribus, that is, 
f the Reſiſtence or Contractive Force as Gravity, or any other Reſiſtence or Con- 
1 Force, as the Straitne(s of the Bore, has no greater a Proportion to 3 or 
4 Grains, than it has. to. ſo many Pounds; viz, the proper Actions of Bodies are to 
be only conſider d in this Caſe, and how. the one differs from the other in Quality, 
Abſtracting from the Quantity, Ce. - Thus for Inſtance, a ſmall. Particle or Point of 
Iron may be probably carry d as far by 3 Grains, as 9 J. by 3 J. of Powder, every 
Thing elſe I fay being conſide der d as equal, excepting the Specifick Action or Expan- 
ſive Force of the Powder, compar d with the Specifick Reaction, or Contractive, of 

the Iron. Thus the Specifick Action of a Drop of Water or of an Ocean of it is the ſame. 
Tus Experiments however prove the Reſiſtence, or Action, of the Air, or Real Ex- 
tenſion, ſince there are different Forces of Powder requir'd to carry the ſame Weight a 
tek ſhorter Space, or. a longer. And ſeeing all the Experiments of this and the forc- 
7-364 go's Sections, as well as of the following, Extend to every Point or Portion of 


pace without Diſtinction, We from thence Affirm, that ſuch Reſiſtence, Force, or 


3 Action, is Continued, Uniform, and Uninterrupted. 
A Continued F. 10. A Ball of Lead may be Caſt to a very great Diſtance by Compreſſion or 
eee Rarefaction; ; Rohault deſcribes an Inſtrument for the Firſt, and Dr. Papin for the Laſt, 


Force, or Acti- 


on, in real Space and, which amounts to this, that if, by certain Methods preſerib d, you Compreſs the 


A ee, iN a Cylinder, it's Action being much greater than that of the External, it will 


Acknomledged 


by Philoſophers violently Ruſh out, and carry along with it the Lead, which is Included; On the 


in their Notions * Contrary, if you Extract the Air out of a Cylinder by a Pneumatick Engine, the 


3 External Air will be too Powerfull for the Internal, and conſequently drive the 


Velocity of Air, Lead thro it to a great Diſtance.;. The Effects of Rarefaction are little leſs than thoſe 
— "= ON. Compreflion, or which is all one, the Force of Compreſſed Air, in Reſpet of 
ceiver, and of Common Air, is not much more than the Force of common Air, in Reſpett « of the 
7 7 7 Rarcfacted; However from hoth theſe Experiments it is Manifeſt, that there is a vaſt 
ater, &c, Reſiſtence, Force, or Action in the Air, or in real Extenſion, and that ſuch Force, or Action 
Philoſoph. in General, is Uninterrupted and Continued in it, ſince theſe Experiments Obtain in 
vel. any Parts or Parcels of Space whatſocyer ; Theſe likewiſe arc Inſtances of the Expanſiye 
Pag. 584.585. and Contractive Forces in Nature, for Common Air, Contracted becomes more Expanſive, 
pa cee, and in its natural State is Expanſive, which Power we may ſuppoſe it Derives from 


Lowthorp's 
Abridgm. the Expanſive of the Sun, as, Wat it has of the COT is from the Earth, 


ag = ca the Moon, and the Planets. 

MOL Finer, In Order to Tenge the Velocity 45 * Ruſhing into an W Re- 
Dr. Papin, ceiver, or Wind- Gun, we are told, that Jecis M Eau riſe not ſo high, as their Source, by 
lag 535- Reaſon of the Reſiſtence of the Medium, tho they have originally a Force or 
- Spiftneſs, which would carry them to that Height, being an Hydroſtatical Principle; 
Which may be Explain'd from the Expanſive and Contractiye Forces; For if Water, 
for Inſtance, has a Comparative Expanſive Force in Reſpect of the Earth, which has 
a. Contractive, the Parts of it, if permitted, will Riſe to the ſame Height from it, 

whilſt the Reſt are equally Balanced with one another. 
SECOND, From which Hydroſtatical Principle + this Propoſition is Derived, That of. 
Fluids equally Preſs d the Lighter riſes higher than an Heavier, in the ſame Proportion as 
one is Heavier than the other, that is, the Height is in a Reaſon Reciprocal to the Weight; 
Which may be likewiſe Explained from the Expanſive and Contractive Forces; For the 
Lighter any Body is, the more Expanſive is it's Force, and the farther it will Recede 
from the Contractive of the Earth; Thus Spirituous Liquors, and Fire, will riſe 
higher than in a Reciprocal Proportion to their Weight, by their exceeding Expan- 
ſive Force and their Volatility: From this Expanſive Force, is Solved that Phænomenon 
alſo, which the common Hydroſtaticks cannot dos Namely, Why, upon mixing a 
Spirituous Fluid with Water, it Diffuſes and Diſperſes it's ſelf thro' it in a Thouſand 


bannen VIE if Heber it ſhould NEW at the Tops or, if Heavier, Sublt de 
to 
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to the Bottom; The Reaſon of which can be only, that the Expanſive Force Exerts 
it's ſelf in all Directions, wherever it is oppoſed by the Contractive of the Wa- 

ter, as the Expanſive of Fire or Flame, in the Contractive of the Fuel, which it 
Surmounts and Vanquiſhes. 

THIRD, We are farther told, that of Fluids equally Preſs'd the Lighter Acquires a 
Greater Velocity, the Heavier a Leſs, and are to one another Reciprocally, as the 
Square Roots of their Specifick Gravities, 2. e. As the Square Roots of their Heights, 
Propoſition the 1//. That is, the Squares of their Velocities are Reciprocally as their 
Heights, or the Spaces deſcrib'd by the fall of Bodies, as the Squares of the Times from 
the beginning of the Fall; But the Velocitics are Proportionate to the Times of Def- 
cent, therefore the Squares of the. Velocitics may be ſubſtituted for the Squares of 
the Times 3 And in the ſame Proportion as Bodies Preſs Downwards, the Fluids 
muſt Riſe Upwards. 

FourTn, To know then the Velocity of the Air, been by any Degree of preſ- 
ſure, we are, it is ſaid, to Enquire, what the Velocity of Water is Uülder the ſame 
Preſſure, but as much as the Square Root of the Gravity of Water exceeds the 
Square Root of that of . ſo much the Velocity of Air will the ren of 
Water. ::.- 

FieTHa, The Preſſure of Air is = to the Preſſure of 3 Feet of Water, which would 
make the Water Aſcend with a Velocity ſufficient to carry it 32 Feet, and there- 
fore the Velocity i is=to45in 1“ of Time, tho' it is 64 according to Dr. Halley, or ra- 
ther 16 Feet is only deſcended in a ſecond, and the Velocity = to 32 Feet, therefore 32 
Feet is deſcended in 2 Seconds and the Velocity is 64. 

SIXTH, The Gravity of Air to Water, tho' it is known to be Variable by the | 
Height, Heat, or Moiſture of the Atmoſphere, in General is faid to be as 1 to 840, 
Franceſco Lana, as 1 to 640, their Square Roots therefore will be as 29. f, and the Ve- 
locity of Air 29 Times greater than that of Water, or 29 Times 45 to 1 305 Feet 
will be perform'd by it in a Second of Time. 

FROM All which it appears, that Dr. Papin has the ſame Notion of As; 
as of a thinner Fluid, and conſequently Endu'd with Action, Force, or Reſiſtence, 
and it is plain by it's Ruſhing with all that Velocity into the exhauſted Gun or Re- 
ceiver. From hence we are carry'd to Dr. Pope's Obſervations of Wind, being pro- 
duced by the Fall of Water in the Braſs Works at Tivoli. 

A Small Pipe paſſes betwixt a Tuhe and the Hearth; which has a Foramen i in the Dr. Walter 
middle to the Air ; There is a conſtant Fall of Water into the Tube, and if the 5 Page 
Foramen is ſtopt, there is as conſtant a Courſe of Wind thro' the Pipe to the Fire,“ 
which ſerves inſtead of a pair of Bellows, if that End of the Pipe towards the Fire 
is ſtopt and the Foramen open'd, there will be a Wind ſtrong enough to make a 
Ball play. So Rohault's or Des-Cartes's Braſs Ball filld with Water produces Wind, if 
ſet to the Fire, as likewiſe Mr. Boyles's ᷑olipile. 

THERE are two Queſtions, which We make upon this. TA Whether the Wind i 
Water Rarcfy'd, but Water ſtill, or whether it is another Fluid, Thin'd in it's Dimenſions 
and Increaſed in it's Activity by the mixture of Fire or the Expanſive: 24. Whether the 
Stream of Wind to the Fire proceeds from the Attraction of that Element, or from the 
diminiſhed Reſiſtence of the Air in the Pipe, as AirRuſhes into an Exhauſted Receiver. 
/f. It ſeems not to be Water, but a Fluid of a different Extenſion and Activity, and tho 
it may be poſſibly condenſed into it, as Clouds and Winds may, yet whilſt they are 
Clouds or Wind, they are another Fluid. 24. It is Evident, that Fire has a Power 
of Attracting Liquids, which have the ſame Expanſive Force with it, as Oil in Lamps; 
And the Fumes of Water and other Liquors Boiling, it is Probable, Proceed from 
the Expanſive Force of the Fire, and the Contractive Force of the Fluid and Veſſel; 
which may be the Cauſe, why the Fumes do not Aſcend directly, but Hover upon 
the Veſſel, being Drawn down by the Veſſel and Fluid, and Repelld by the Fire, and 
which at length by the Superior Force of the Expanſive of the Fire are carry'd upwards ; 
The Reaſon therefore of the Stream of Wind to the Fire ſeems to be from the Con- 
teſt there is betwixt the Expanſive Force of the Fire and the Contractive of the Water, 
which, when too Weak for the Fire, is Attracted by it, when too Strong and too Die 
orceable to it's Nature, is Repelled by it. 
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Dr. Hooke, FROM Dr. Hooke's Horizontal Sails for a Wind-Mill, nothing more, or leſs, can be 
Tg Ry» Collected, but that the Air Reſiſts more to the Vane, when ſtanding a- croſs to the 
Wind, than when ſer ſharp againſt it, and is till a Confirmation of the Force, or 
Refifience, or Action, of the Plenum we Defend. 1 
Franceſco La- Franceſco Lans tells us in his Account of a Flying Chariot, ſomething like which we find 
3 „„ Sturmins's Collegium Curioſum, that if a Piece of Braſs, for Example, could be drawn out 

to that Thinneſs in forming a round Globe, as to make the Braſs Weigh leſs than 
the Air included in the Globe, if we were to draw out the Air, the Globe would 
Aſcend; and the ſaid Globe, being made extremely Thin and Large, it might at length 
be able, not only to Aſcend it ſelf, but to carry up 3 Or 4 Men in it: To which Dr. 
Hoke: Anſwers, that tho the Preſſure of the Air is Equal on Equal Surfaces, yet in 
Larger the Preſſure is proportionably Increaſed, fo that the Braſs Globe muſt be made 
likewiſe i perm Sener and therefore it will not 155 e as it is made 
Arger. 
Fnon Which it is Evident, that the Peine is oats; diffus' thee! all the Air, 
or eats, and therefore the Reſiſtence, Force, or Action, Univerſal; becauſe the Preſ- 
ſure Encreaſes, as the Surface does, according to the Acknowledgement of the laſt 
Philoſopher, who ſeems to be the Wiſer of the Two, and leſs Addicted to ſuch Strange 
and Unaccountable Whimſies, as thoſe are, of Flying in the Air; To which Dr. #/1kzs 
gave Riſe in his Natural Magick, and who was as Weakly follow'd by his Admirers, 
who Thought in Time, that Voyages to the Moon would be as Frequent, as thoſe 
Dr. Papin, to the Levant, or the Caribbees. The Contrivance of a Perpetual Motion by a Pair 
me 70 of Bellows and Mercury is thus Confuted by Dr. Papin; Becauſe the out ward Preſ- 
ſure of the Air would be Superior to the inward Preſſure of the Quickſilver, and 
hinder the Bellows from opening, the firſt being Equal every where to 27 Inches of 
Quickſilver, and the laſt only to 20, ſince the greateſt Preſſure is as 40, and the leaſt 
as o, and the reſt in an Arithmetical Progreſſion betwixt o and 40, therefore < the 
Number of the greateſt Term, v7z. 20, into the whole Number of the Preſſures 40 
is=to the whole Arithmetical Progreſſion ; From which likewiſe a Reſiſtence, Force, 
ot Action in every Part of the Medium is own'd and © confeſſed by this Celebrated 
Philoſopher or Mag. who was Able to Confute Another, who was a Member of the 
College, where I Write, upon the ſame Topick. Let us now take Mr. Conyers's, and 
Sir Samuel Moreland's Speaking Trumpets. - 7 
I Continues F. 11. FRoM Conſidering of which it ſeems Evident, that the Æther has the Na- 
Reſiſtence, ture of other Fluids, becauſe by the Angularly Arch'd ones the Voice is ſaid to be 
pra, Stopt, that is, the Progress of the Æther is hinder d by the Sides of the Angles Op- 


on in Real Space 
or e oling themſelves to it's Waves, and ſo driving them back upon the Succceding; 


owned by Phi- Which if ſo, it is Manifeſt, that there is a Reſiſtence, Force, or Action diffuſed thro 


e the Medium, in which Sound is Promoted. 


their Opinions 


of their Dot. Mk. Walker, in his Account of the Swiftneſs of Sounds and their Reflections, or 
as 7 2 85 their Ecchoes, Informs us, 

Sound. FIRs x, That by Obſerving Ecchoes i in a Cai Morning 2 Sound moves 1526 Feet 
Philoſoph. or 1378, at other Times ſomething above or under 1200 in a Second of Time, 


ſact. 
Fa wo  Merſennus makes it 1474. Mr. Boyle above 1200 Feet; The Academy Del Cimento 


From Fag. by the Exploſion of Harquebuſſes, computed from the Flaſh to the Sound, 5739 Feet 


64 — $96, in 5 Seconds, which is leſs than any of the reſt by 1261 Feet in 5 or 252, at 
vers and Sir Jeaſt, in 1% which therefore was Deſcrib'd before the Flaſh came to the Eye, and 
* moo Conſequently the Progreſs of the Flaſh to the Eye was in the ſame Time, as 252 
Peg. 594, Oc. Feet were Delcrib'd by the Progreſs of the Sound; viz. The Flaſh Deſcrib'd 5739 
Feet in the fifth Part of a Second ; Granting therefore the Time, in which the Light 
of the Sun comes to us, as is proy d to be g of an Hour, or 10% or 600”, or 3000 
fifth Parts of a Second, the Action of the Sun may be known in Reſpect to that of 
Fire, ſuppoſing the Diſtance, or ſuppoſing the Action the ſame, the Diſtance may be 

known. | 
SECOND, That 2 at Mid-way the Motion of the 3 from thc Harquebuſſes was in 
half the Time exactly, ſo that the Space it Deſcribes is Proportional to the Time, 
which ſhows, that the Reſiſtence or Action of the Medium is every where Uniform; 
and Alike. | 
TriRD, 
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/ TrRD, He thinks by ſome Experiments, which He try'd, that the Sound Mov'd Quicker, 
when it was Calm, than in an Equable Wind, when it movd half way with it; Be- 
cauſe: the Reſiſtence would be greater to it's Return than it's Aſſiſtance was to it's 


being carry d forward. | | 08 5:1 
FOURTH, That Sound moves Swifter at firſt than afterwards; The Reaſon mutt be, 
becauſe of the Reſiſtence or Action of the ther. CCC 
Firn, In St. Jahns Cloyſter in Oxford, which is 104 Feet 7 Inches Long, the 
Sound was Reflected 11 Times in two Seconds; In New College Cloyſter, which 
is 160 Feet 8 Inches, 74 Ecchoes were Perform'd in 2 Seconds; The Firſt Repetition 
was Slower than the Second, or Third; The Reſt Slower in Order, the Third than 
the Second, the Fourth than the Third, &. That is, the Subſequent were Slower 
than the Precedent. _ pk e ; e th „„ 

BECAUSE The firſt was ſtruck farther off upon the Wall, the reſt in the Manner 
following, A is the Place, where the Perſon ſtands, B, the Firſt 
e Percuſſion of the Voice, G the Second, & c. But 4B is longer than 

N As and AD longer than AC, AE longer than AD, &c. So that 
the Eccho is always Heard from the Place, againſt which the 
Sound ſtrikes; and if the Wall is Smart and Hard, an Eccho 
will be produced, becauſe Sound is always from Reſiſtence, Re- 


ings, where the Walls are fixt by Nitre; but if they are Soft, 
and have little Reſiſtence, Elaſticity, or Repulſion, the Eccho will 
be Flat or none at all, as in New Buildings, and in Brick ones, 
rather than Stone, and in Clay Walls, rather than Brick ; and 
from hence in Groves, where no Building. is near, an Eccho 


nating, or fixt Air, or from the Old Trunks, which are fixt to 
that Degree of Reſiſtence; From Hence it appears likewiſe, that 
a Perpendicular oppoſite Wall is not Requiſite, becauſe you may Hear an Eccho in 
any Direction, if the Reſiſtence is Sufficient to Rebound it; and it is exactly the 
fame, as if any one were to ſtrike an Hammer upon a Wall, which would be Heard, 
tho we ſtood in the ſame Line with the Wall; This is provd, © © © 

1. FROM Fig. 189. Where the Sound is not Toſſed Perpendicularly to the Wall. 
24, From the Ecchoes following one another Quicker, where the Parallel] Walls are 
nearer. 34, From a Door Reflecting a Baſer or Duller Sound than a Wall, which 
gives a Brisker. 4th, From Diſtinguiſhing the Eccho from the Clap, till you come 
within 7 or 8 Yards of the Wall, the Diſtance being then ſo ſmall that it Deſcribes 
the 16 Yards in too ſhort a Time; From whence we may alſo gather, what Time 
is too Minute for the Succeſſion of our Ideas to Diſtinguiſh, or in what Briskneſs 
our Thoughts can Act; For if a Sound Deſcribes 400 Yards in a Second, it will De- 


| ſcribe 16 in about 63 Thirds, which therefore is the utmoſt Quickneſs of our Thoughts. 


5th, From ſtanding in the midſt between Two Parallel Walls and hearing the Sound 
twice as Thick, as ſtanding near one Wall, becauſe the Perpendicular betwixt the 
Parallels and the Oblique Lines cannot be Diſtinguiſht by the 47h Article. | 
 SixTH, The Reaſon why Fig. 190 the Sound is not Tofled fo long betwixt the 
Walls, when you ſtand at the End of one or the other, as when you ſtand in the 
middle betwixt them both, is, becauſe the Sound is Toſſed more Perpendicularly, and 
therefore Reflects oftner ; whereas, when it is more Oblique, it is ſooner Loft ; But 
why don't we Hear Two Ecchoes at a Time ? It is Anſwered, becauſe the Direction is 
one Way; tho' that may ſometimes be, that we may Hear Two Ecchoes at a Time. 
SEVENTH, The Reaſon of an Eccho in a Vault is ſomething like a Speaking Trum- 
pet, where, all the Parts of the Vault being in a manner ſtruck upon by the Fluid 
Sound Succeſſively, it gives a continu'd Noiſe, juſt as if we ſhould Conceive a moſt 
thin Subſtance ſcatter'd to every Part of a Vault or Dome, and thence Rebounded to 
us; Mr. Walker tells us, that it Proceeds from the Toſſing of the Sound from one 
Side to another. And from all this it is abundantly Manifeſt, that the Æther is a 
Fluid and has a Reſiſtence, or Action, in every Part of it, which Diſperſes in a Stream 
thro? a whole Dome, meets with a Reſiſtence, Reaction, or Repulſion in every Part, 


and Cauſes a ſort of diffus'd Murmur or Ringing, which we find in Choirs gg 
0 | the 


action, Elaſticity, or Repulſion, which happens in Old Build- 


may be Heard either from the Reſiſtence of the Nitrous, Stag- 
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the ſame Account may be given of Violins, not that the Sound is Tots'd about in 
them, but tis done by one Current of Æther, Impinging upon the Concave and 
Sonorous Bodies of them; And this likewiſe may be the Reaſon, why the Strings and 
the Bow are fixt with a Reſinous Subſtance, viz. That they may be Capable of a 
ſmarter Reſiſtence, ot Repulſion. It may be alſo Enquired, whether Fluids in the Air 
are not of different Kinds, ſome of a Nitrous, others of an Oily, a Third of this 
Reſinous Nature, the laſt of which, if it falls upon Walls, will impart an Eccho, or 
perhaps the firſt, but where the Second Prevails, it Damps it ; Moreover from this 
Doctrine of Sounds, ſeveral Phænomenons are propoſed to us, which very much 
Confirm our Philoſophy of the Expanſive, and Contractive Forces; For Reaction, 
Elaſticity, or Repulſion, is the Expanſive Force we Contend for in Bodies, and where 
there is a Fan an benen of Sound Produced, it Is an Eviction of: our Cons 
tractive. | 
Ron of {IRE Biſhop of Ferns and 1 in his Kennt of Soutidh, makes Wy Direct, 
Ferns me Refracted, or Reflexed ; From whence, He Thinks, might be Derived the Science of 
Leighlin, Pag. Acouſticks, Diacouſticks, and Catacouſticks, or Bhonlcks:: Diaphonicks, and Cataplio- | 
0 nicks; They likewiſe, He Imagines, may be conſider'd under another Diſtinction of 
being Produced or Propagated; As to the Firſt, He Believes, that Ways might be Inven- 
ted to Imitate the Sounds of Birds, Beaſts, 0 And FRE more Delicare ones 
Contriv'd, than Any we yet Know. a 
As To the Second, or the Propagation of them, He tells us; 
I TEE Medium is to be (vince and mw ſo in a Calm Night a ; Sound Goes 
, Fartheſt. 
| 24. THE Conte Body is to be Key near a Goes Wall, aber Plane, or 
Arch'd Cycloidically, or Elliptically, rather than Circularly; Thus in a Church, the 
Preacher is better Heard ſo, Eſpecially by thoſe, who Stand near the Wall, or by 
thoſe, who lay their Ears to the re te Wall, aud thoſe in the Middle Hear the 
Worſt. 
WIZE Say, W as a Shot Glace Farthee and Brisker 57 laſbing down the Piece and 
ping it from Recoiling, ſo the Steadineſs of the Wall behind Rebounds the Voice 
upon the Audience with greater Force, and the Arch Collects it into that Force, 
which the Cloſer it is, the Better, and therefore the Elliptical Figure is Preferrable to 
the Circular; The oppoſite Wall being better for Hearing than the Middle, is an 
Argument, that a Wall by Reverberating gives a freſh Force to the Sound, which 
therefore is not wholly Paſſive, but Renitent and Springy, and is a Proof of the 
Repulſive, or Expanſive, Force in Bodies, which we Athrm. _ 

34, ON Water, Sound is Propagated to a greater Diſtance, and is Sheba On Land, 
Harſher and more Periſhing ; Which is Plain from Bells on the Water, which are 
Softer, and from a great Gun at Sea, which is farther Heard, and ſo in a Plane, to a 
far greater Diſtance, than on Uneven Ground ; The Laſt of which is, becauſe there is 
nothing to Break or Interrupt the Courſe of the Ather in the one Caſe, whereas there 
is in the other; The Firſt, becauſe the Water is leſs Nitrous or Springy, and there- 
fore the Air about it, with which it is Mixt, which may Contribute likewiſe to it's 
farther Progrets, becauſe the Springineſs or Expanſiveneſs of the Air makes ſome ſort 
of Reſiſtence to Sound, which Spring, and Conſequently Reſiſtence, is wcaken'd by 
the Moiſture of the Water. For, 

4th, Air Paſling, tho over the even Superficies of an hard and reſiſting Body, is 
Retarded. in it's Undulations or Revolutions. 

th. THE Biſhop's Account therefore of the Reſurges of the Water, Promoting by 
a kind of Elaſticity the Motion of the Air, and ycilding to it's Impreſſions, ſeems 
not Valid; becauſe Sound is Wafted too Swift thro' the Air, to Owe any of it's Ce- 
lerity to the Phlegmatick Motions of Water. 
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6th. SounDs are Propagated beſt thro an Arch, near a Wall, the Surface of Wa- 
ter, or of Earth, to which if we lay our Ears, we may hear Sounds at a Great Diſtance ; 
Thus the Trampling of a Troop of Horſe, in a ſtill Night, on a large Plane, the Ear 
being cloſe to the Ground, may be Heard at an Incredible Diſtance. 
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7th. HENCE Narrow Arches will Propagate a Whiſper from one End to the other, 
which | is therefore Thought to be the beſt Place for a Conſort ; becauſe the Sounds 
| Would 
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would Conſolidate and Embody into one, which becomes a true Compoſition of 
Sounds, in which is the Life and Soul of Conſort. But perhaps it may be Objected, 
that it will be too Loud and Harſh, ſince a Whiſper can be ſo eaſily Diſtinguiſh'd. 

IN The 6th. Experiment, how the Æther or Medium in a large Plane ſhould Tranſmit 
Sound ſo well, is not Evident, becauſe the Vegetables, which are ſcatter'd upon it, muſt a 
needs Interrupt the Courſe of the Æther, therefore Sound is not Tranſmitted that Way, 
but by the Trembling or Expanſive Force or Springineſs of the Ground, and perhaps 
the ſame may be ſaid of Water, which has alſo a great Degree of Elaſticity, when it 
meets with a Force which is likewiſe Expanſive; On the Contrary in Clay Ground; 

which has a Contractive Force, we ſhall never Hear the Sound at that Diſtance, becauſe 
it Damps and Stifles it; The firſt has the Nature of a Wall, as in the preſent Experiment, 
the other of a Door, as in the Third of Mr. Walker, or of Silver in the firſt Caſe, and Lead 

in the laſt; But if the Æther tranſmitted the Sound, in the preſent Experiment, it would 
do it, as well on Clay, as on a Large and Bounding Plane; So that here we have another 
Reaſon of Ecchoes, viz. The Expanſive Force or Springineſ of ſome ſort of Ground 
or Soil, in Preference to another; That is, where there is neither Grove nor Wall, 
there may be an Eccho from the Ground, as well as a Sound upon Trampling ; And 
indeed ſome Airs, which have an Elaſtick or Expanſive Force, may be wg Poſ- 
ſibly to Produce the ſame Effect, as in an hard Froſt. 

IN The 7th. Experiment it is not unlikely, but it may not only depurid upon the Arch, 
but the Temper of the Stone, as being Tremulous, Expanſive, and Active, from a Sprin- 
gineſs Acquired from the Air by a Long Tra& of Time, not Flat, Contractive and Heavy. 

FROM Hence the Biſhop Proceeds to Compare; 

FIRST, Acouſticks to Opticks, or Direct Viſion, and Runs the Parallel bet wixt them; 
In Direct Viſion The Looking thro'a Tube cauſes a different Sight of a Picture; For 
Example, what is only in Projection in the Picture, ſhall ſeem Real thro' a Tube; 
Be it ſo, if therefore there were nothing but an Intermediate Space or Vacuum, That 

could be no ways alter d, for Things, if at all Viſible, would appear the fame with 
or without the Tube; Nor is it enough to ſay, that the Rays of Light are Material 
but Space not, ſince the Light, by which we ſee Objects, is not the direct Rays of the 
Sun, or Emanations from ir, but the Ether actuated by the Impreſſion of that Lu- 
minous Body, no more than the Light of the Candle is the Emanations or Effluvi- 
ums of the Candle, and not Impreſſions made by it upon the Ather ; For if they 
were really Rays or Parcels of the Suns Matter, or of the Candle, the Light of a 
Cloudy Day would be the ſame as Sun-Shine, and the Flame of a Candle would be 
ſpent in an Inſtant, before it was Poſſible to Convert any farther Matter into it's own 
Nouriſhment; From hence therefore we have alſo an Argument for the Diffuſive Action 
and Force of Æther. The Reaſon, hy a Tube makes that Alteration, may be, becauſe 
the Projection is caſt Flat upon the Eye, whereas a Perpendicular being rais'd to the 
Sight, it Poſſibly makes the Object appear ſo too, as all Things appear according to 
the Circumſtances of the Medium, thro! which they are Preſented to us. The Pa- 
rallel in Sounds is that of thoſe, which paſs thro' a Tube or a Trumpet, by which 
they Flow like a Current, and are altered, Namely, by an Increaſe of them from the 
Expanſive Force of the Concave Metal, againſt which they Impinge. 

SECOND, He Compares! Refracted Sounds or Diacouſticks, to Viſion or Dioptricks 
in 7 Purſuit of which Compariſon he tells us, That, 

A Man, or any Object, appears larger thro a Thicker then a Thinner Me- 
Foro We fay, becauſe the Dimenſions in the ſame Space are Larger in a Thicker 
than a Thinner Medium; And therefore when Impreſs d upon the Ether, will act 
in a greater Circuit than 0 much Krher, and is a x Proof of it's Continuce Force 
or Action. Iu 

24d. A Fine Class Bubble Gll'd with clear Mura and: plac'd before a burning Lamp 
or Candle, helps it to dart forth it's Rays to a prodigious Length and Brightneſs ; | 
We add, Probably for the | ſame Reaſon as before, becauſe the Water is a thicker 
Medium, and therefore Magnifies the Flame ſo far, that the Bubble appears to be no- 

thing elſe, and the Flame being Increaſed the Length' muſt be This likewiſe i is an 
Argument for a Continued Force or Action in Æther. - 

| 34. Tat Manifeſt Refraction of Æther thro' Convex Glaſſes is an Evident lace 
of it's Force or Action, and Conſequently of it's Reſiſtence, Which are only Rela- 
tive 
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Concerning able and Hydroftaticks | Book III. 


tive Terms of the ſame Thing, for what is Action one way is Reſiſtence another. 


Arth. As There are 1/. Spectacles, 24. Perſpectives, 34. Microſcopes, 4th. Poly- 
ſcopes; So the Biſhop thinks there might be contrivd, 1. Otacouſticks for old Men 


to Hear with, 24. Others to Hear Things, otherwiſe Inaudible, at great Diſtances, 


34. Others, viz. Microphones, to Hear the Voices of Inſects; 4th. Others, viz. PO. 
lyphones, to make a Violin a Conſort. 

Bur For my own Part I cannot believe, that there is ſuch an Analogy betwikh 
Hearing and Viſion, that what may be Effected to Aſſiſt the one, may likewiſe be 
contrivd for the other; becauſe, 1/. The Organ of the Ear is not ſo Curious and 


| Senſible, as that of the Eye, and therefore if the Nature of Sounds were never ſo 


well Underſtood, it is not likely, that the Æther, however directed, ſhould find the ſame 
Admittance to the Mind by one Paſſage, as another. 24. It is not Probable, Sound 
conſiſting in Elaſticity, that there are any Bodies Elaſtick enough to Reverberate, for 
Example, the Voice of a Mite or an Inſect. The Biſhop goes on, 

TairD, To Reflected Viſion and Hearing, or Catoptricks and Catacouſticks. 
Ap, Here it is likewiſe again Evident, that there is Action, Force, or Reliſtence, 
in the thinneſt Æther; ſince we ſee the ſame Images of Things Reflected from the ſame 


 Looking-Glaſs, remove it into what Part of the Æther we will, which Reflection could 


not be made without a Continued Force, or Action, or Expanſtveneſs, in the Æther; For 
if there were the ſmalleſt Part of Space, which was not Expanſive, by whichExpanſivencſs 
the Reflex Image is Communicated to the Eye, in ſome Poſition or other it would be 
Diſcernible, which would Diſcover, that what was Repreſented, as Part of the Image 
in one Place, would be a void Space in another. 
As To Reflex t Audition or Ecchoes He Tells us, That. 

1 /f. A Sound falling Directly or Obliquely upon any Denſe Body, and of a ſmooth 
Superficies, there muſt be Ecchoes more or leſs, tho they are not always Heard; If 
it is Parallel to the Surface, no Eccho is Produced. We may Add, that it ſeems 
to be a General Law of Nature, that the Greater the Reſiſtence or Oppoſi tion is, in the 
Actions of Bodies amongſt Each other, the Greater is the Noiſe or Sound which Reſults 
from ſuch a Conteſt. And the ſame may be ſaid, in ſome Reſpect, in that of Minds. 

_ 24, Ir the Surface is Rough and Uneven, the Sound will be thereby Broken and 


Extinguiſh d. 
IN Relation to theſe two Aſſertions, we fo >" Eccho may not be Heard, not only 


| upon the Account of the Unevenneſs of the Surface, or of the Sound being Parallel 


to it, but becauſe the Surface, however Smooth, is of an Unelaſtick, and Contractive 

Force, which Damps the Sound, without a Capacity of Returning it. 

3a. A Plane Surface Reflects the Sound in a due Tone and Loudneſs, Allowing 

a Decreaſe Proportionable to it's Diltance. - It muſt be Added, Suppoft ng ſuch 

Surface is Elaſtick and Expanſive, | 
-4th., A Convex Reflects a Smaller and Wonket; tho Quicker and a Concave a 


| Bigger and Stronger, tho Slower, and alſo Inverted, but never ee to the Or- 


der of the Words. 

Or Which we Propoſe the following Solution; ; The Concine muſt Reflect a Big- 
ger Sound, becauſe it Collects the Sound, or the Motion of the Fluid Æther, Stronger 
upon the ſame Account, but Slower, becauſe a Contracted Medium, or Condenſed, 
muſt be Slower than one at Liberty from ſuch Reſtraints 3 The Convex muſt Reflect 
a ſmaller and Weaker, yet Quicker, for the contrary Reaſon; The Concave In- 


verts, becauſe ſome Sounds ſtrike the Sides ſooner, whilſt others, which were Spoke 


firſt, fall on the Bottom of the Concave, and therefore the Inverſion is never ac- 
cording to the Order of the Words; The Convex on the Contrary does not Reflect 
the Sounds, which Strike on the Sides, which are Diverted another Way, and only 
thoſe, which fall directly, or nearly, upon the Apex of the Convex ; which may be 
a Second Reaſon, why thoſe from the Convex are the Quicker, and thoſe from the 
Concave, Slower, Thoſe falling on a Nearer Point, and Theſe on a Remoter. 

.$th. Ir Is faid to be Impoſſible to Contrive a ſingle Eccho, which ſhall Reflect all 


the Words Inverted, e e the Words laſt Spoken muſt be firft Repell'd, which 
cannot be; tho' in Compound Ecchoes, where many reccive from one another, this 


Inverſion is thought to be not Impoſſible. It does not, we ſay, ſeem, that the one 


is more Impoſſible than 0 other, for if in a ſingle Eccho one reflecting Saperficies 
Was 


Ll aa of Moy 5b of Real Face or Extenſion. 


was ſet ſo far off, that it ſhould not Reverberate the firſt Sound, till a nearer had Rever- 
berated the laſt, a ſecond Superficies the Sound next to the laſt, G. The Words 
would be Inverted ; Let us, for Inſtance, conceive five Wells of very different Depths, 
ſo near one another, as to be within the Compaſs of one, we might Hear, what we Spoke 
firſt, in the Deepeſt, laſt, and what we Spoke laſt, in the Shalloweft, firſt, ſuppoſing 
they were filled to different Heights of Water. _ 
_ - 6th. Sou Bodies will Eccho back but one Determinate Note, it is ſaid, and in one 
certain Place and no other ; The Biſhop concludes this to be from the Concavity, or 
Archedneſs, of theſe Bodies, and their undue Poſition to any other Place. 
ON the Contrary we may ſuppoſe this to be rather from the Degree of Elaſtici- 
ty, which perhaps may not be Capable of Reflecting a Baſs-Note, tho' it may a 
Treble, or Vice Yersa; for by the Temper of the Wall, whether Nitrous, Reſinous, 


or Oleaginous, the Elaſticity mult be alter d, and no more Capable of Reflecting ſome 
Notes upon the Percuſſion of Æther, than the Strings of a Baſs-Viol are Capable of Re- 


flecting thoſe of a Violin upon the Application of the Hair, which Produces the Sound in 
both; that i is, any /Ether, Striking upon ſuch a Degree of Elaſticity, will ſtill Occaſion the 
fame Note ; And as to Hearing it in one certain Place, and no more, that ſeems 
not to Proceed from the Poſition of the Body, which Reflects, but the Direction of 


the Elaſticity one particular Way, and from it's Expanſion to ſuch a certain De- 


gree. 
7th. TE Ecchoing Body Reflects more of the Sound, when farther off, than when 
nearer, and therefore ſome Ecchoes Repeat but one Syllable, ſome one Word, and 
ſome many. 

8th. A Multiple Eo may be produced 085 one Sound, and will be either Con- 


fuſed, or Succeſſive, as a Laugh from an Ha, ſeveral Claps from one, and from one 


Word many of the ſame Tone and Accent; The Biſhop Thinks this is done by ſo 
placeing the Ecchoing Bodies at uncqual Diſtances, that they Reflect all one Way, 
and not one on the other. 


9th. ONE Sound, by a diverſe Poſition of the Reflecting Body, mal produce many 


Ecchoes different, both as to their Tone, and Intenſion; 50 that one Inſtrument might 
ſeem not only many of the ſame Sore: and Size, but even a Conſort of different 
Ones. 

To Theſe Obſervations the Biſhop ſubjoins the three following Fablewa” 

Probl. 1ſt. To make the leaſt Sound equal to the greateſt, or a Whiſper as Loud as 
the Shot of a Cannon, by which the Minuteſt Sounds in Nature might be Heard. 


Probl. zd. To Propagate the leaſt Sound to the greateſt Diſtance, by which the 
Whiſtling of a Weather-Cock would be Heard at Sea many Leagues, and the ſtrength of 


Winds meaſur'd, OY for their are) for the Drict a Wind, the Louder it 
Whiſtles. 

Probl. 34. To Conveigh a Sound from one Extreme to the other without being 
Heard in the Middle, that a Man might Convyerſe with his Frlend at a Diſtance, and 
not be Heard. 


FirsT, The Reaſon of Experiment, the 77h. Which we have not before taken Notice 
of, ſcems to be, becauſe the Elaſticity or Expanſive Force of the Ecchoing Body, 


when we ſtand too near, is overpower'd by too great a Violence of the Expanſive 
of the Voice or Sound, ſo as not to be able to Exert it ſelf, but at a greater Diſtance 


it Impinges with a leſs Force, by which Means the Ecchoing Body, according 


to the Degree of it's Force, Reflects a Syllable, a Word, or two, Gc. Becauſe, 
when you tand farther off, it has Liberty to Play and Rebound, as it is Succeſſively 
_ touch'd by the Impulſe of the Ather, flowing from the Voice or the Sonorous Body. 
SEconD, The Reaſon of Experiment the $th. is, becauſe of the Extreme Elaſticity or 


Expanſive Force of the Ecchoing Body, whereby, being once touch'd by the Imping- 


ing Ether, it gives Two, Three, Four, or Five eboands with the ſame Force and 
Determination So that Poſition ſeems to have nothing to do in this Phænomenon. 
_ TairD, By being Reflected upon Walls of different Elaſticity or Expanſivenels, the 
Tone will be vary'd from Treble to Bals, Tenor, &c. 
So That the Biſhop, if this is True, is in an Error, not only, when he Affirms, 


that theſe Variations of the Eccho proceed from the different Poſitions of the Ec- 


choing PEI, but when he likewiſe thinks, that a true Underſtanding of the Progteſ- 
Iii | fion 
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ſion of the Æther would make Acouſticks, as Capable of being Improy'd, as 
ticks 3 for it is plain in Opticks, as they are now Received, and as He 8 c 
them, that the Improvements in Ta Science arc. not owing to the Knowledge of 
the Medium, but of the Figures and Bodies, by which the Medium is Refracted or 
Reflected; and ſo likewiſe; to uſe his own Parallel from Opticks, Acouſticks are 
not to be Improy'd from a Knowledge of the Medium, but of the Nature and De- 
gree of Elaſticity, or Expanſion, in the Repelling Body; as the Sound, which a Ham- 
mer would Produce upon a Wall, a Door, a Bell, or an Anvil, is not to be known 
by the Poſitions of thoſe Bodies, or the Motion of the Hammer, but from the Force 
of Recoiling upon the Stroke; So that his three Problems in Acouſticks will appear 
to be Chimerical. From all which, for this is the Concluſion we would make, it is 
Evident, that there is as much real Action, Force, or Reſiſtence in the Æther, as 
there 1 is in any One Body ſtriking upon another, 8 as there is in a Stone Retracted | In, 
or Reflected from Water. 5 
As For Problem the Firſt, ſuppoſin ing it Feaſible, we ſhould not Hear the Minuteſt 3 
but different ones produced, from, indeed, a Minute Cauſe; In Opticks tis other- 
wiſe, becauſe we are Aſſiſted in Diſcovering the real Figures of ſmall Bodies, their 
Situation and Poſition, which Figure, Situation, or Poſition are the ſame in great 
Ones as they are in Minuter ; Bur Sound Conſiſts in it's very Magnitude, and there- 
fore, if Increaſt by any Methods, is different from the Real; unleſs we Conſider the 
Tone only, that is Baſs or Treble, G. Which might Poſlibly be diſcover'd ; But 
ſince the Reflection of Sound chiefly Conſiſts in Elaſticity, or Expanſion, white ſhall 
we find Bodies Elaſtick or Expanſive enough to Reflect the ſtill Note of a Mite or a 
_— Leech-Worm, if they have any Organs to make one! 
An Account of I Have in the foregoing Account mention'd Walls acquiring a Force by Procck of 
| Stone Henge, Time, which did not Originally belong to them; Which brings to my Mind, what Ihave 
Z 55 many Years ago obſerved of the Famous Building of Stone · Henge in Wiltſbire, upon my Tra- 
15 vells into thoſe Parts; It is generally Eſteemed to be Compoſed of a Factitious Stone, 
or of Natural ones, which were Originally of the ſame Prodigious Magnitude and Size, 
in which we now behold them; Whereas, not to Inſiſt upon the ſeveral Objeftions, 
which lye againſt thoſe two Accounts nothing ſeems to be more Evident to me, than 
that it Was Raiſed, as all other Buildings, by a Cement of Mortar ; For in many of 
the Tranſverſe Stones, which are laid upon the Perpendicular ones, there is Evident- 
ly a Disjointing of them into ſeveral ſmall and ſquare Stones, whoſe Mortar or Ce- 
ment is Periſhed ; I was ſtill more Confirmed in this Opinion, when Ifaw a Wall, 
Adjoining to the Cathedral Church at Wincheſter, Hardened into Stone; I likewiſe found, 
that the Stones call'd, by the Adjacent Villagers, the King s. Stone and his Men, nothing 
elſe, but the Remains of an Old Building; Theſe lye betwixt Lang- Compton and Enaſtone | 
in Oxforaſhire ; The ſame Sort of Stones I obſerved betwixt e and Milton, in the 
ſame County, in ſome of which there was a Plain Cement Diſcernible, and 38 
dend into Stone; and Hemlocſ- Stone betwixt Stapleford and Starly in Derbyſhire, 1 
could plainly Perceive had the ſame Marks of Mortar and Cement in ſeveral Parts 
of it, which were yet Harden'd into the ſame Subſtance; But we need go no far- 
ther, than to a Building of Stone next to the College where I Write, one of the moſt 
Famous in the World, King Hezry the 67h's Chapel in Cambridge, the outward Sur- 
face of which has acquired a Particular Hardneſs, whilſt the inward Parts of the ſame 
Stone are Soft and Moldering: From all which I conclude, that the Elaſtick and Ex- 
panſive Force of the Air, and Sun, has a Power of producing, inalong Courſe of Time, 
an Hardneſs and Elaſticity in Mortar, Equal to that, which we find in Stone it ſelf, 
and that the ſame Expanſive Force can make a ſofter Stone more Hard and Elaftick ; 
And thus all Stones. and Flints upon the Earth are Formed ; In the ſame Manner, as 
Fire, or an Expanſive Force, Hardens Clay, and Imparts an Elaſtick or Expanſive 
Force to it, which before had a Dull and a Contractive. 

As to the Deſign of this Building of St0ze-Hernge, it ſeems to have been to Perpetuate 
the Memory of the Entire Victory of the Saxons over the Britous, under their great Leader 
Hengi/t, from whom it Derives it's Name; and therefore we find the Br7zſh Prince Ambroſe, 
8 was the laſt Champion in that Cauſe, Bury d in an Obſcure Village not far from 
thence, which alſo has it's Name from him, and is now commonly called Amesbury, and in 


their Wiens Ambroſe- Bury; There are other Accounts of this Matter, but which, upon 
Examination, 
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Examination, will not be found ſo Conſiſtent as this; The long Reign of the Saxo75 in 

this Ifland will give a Reaſon, why that Monument of their Triumphs ſhould ſtand 

_ undiſturbed ſo many Years, till it was beyond the Will, or the Power, of any to Ruin 

it, by it's becoming Venerable to a Saxon Poſterity, and Impoſlible to be ne 1 

by a By Htiſh. | | A Continued 

F. 12. WE Shall now proceed to the Doctrine of Barometers, and Firſt, as it is ; Propoſed Cn ha 

by Dr. Beal, who Tells us, that Mr. Boyle was the firſt who made them Publick with in Real Space 

Obſervations upon them in the Years 1659 and 1660. And he Thinks it to be one pvp * 

of the moſt Wonderful Diſcoveries, that was ever made in the World, to Weigh 7% opere 

Clouds and Weather, and to prove the Sereneſt Air to be the moſt Heavy, and the %% No 

Thickeſt Air, when Clouds are ready to Diflolve, or Dropping, to be the Lighteſt. 8 og 
Which Indeed ſeems to be both very Extraordinary, and very Incredible; On the OY 


Contrary we fay, that the Reaſon, why the Quick-Silver is higher in Serene Weather, 7,,,,;., and 
than in Wet and Cloudy, is not from the Weight of the Air, but from it's Spring, Concluſion, 


Elaſticity, or Expanſive Force, or from it's Contractive, which in Moiſt Weather is i the 


Air or At- 
Diminiſh'd, and more ready to Veild to the Gravity or Action of the Quick-Silver, lere for- 
than in Dry; So that the Weight of the Air may be greater, when the Action or 5 mr” 
Expanſion , or ContraQion of it, is ſmaller; For Inſtance, Water is Heavier than ras 


Ice, and yet any Body, as Quick-Silver ſhall Deſcend in Water, where it cannot in Vol. 2. Pag. 


Ice; And by a Parity of Reaſon, the Mercury may Deſcend in a Moiſt Atmoſphere, d B & 


when it will not in a Frozen, or Contractive, or in a Serene, Elaſtick, or Expanſive one. os Lines 

THE Barometer, he made Uſe of, was a Cane or Tube, 35 Inches long, of a ſlender 3 
Cavity, and a thick Glaſs, and the Height of the Mercury was never but very little pag. 3, 4, 5. 
above 30 or zo Inches. 

His Experiments are, as Follow, of which I ſhall FI a to give the Solutions 
according to our Doctrine of the Expanſive and Contractive Forces. 

. Decemb. 13th, 1664, The Mercury ſtood at 30+ Inches W when it was fickle 

Fair in the Evening. 

24. Fune 224. 1664. It ſtood at 30+ Inches, if no Miſtake, S550 _ Morning, 
when it was ſettled Fair; This is however certain, that it continued High in ſettled Fair, 
and Warm Weather, and as High in the Hotteſt Summer, as the Coldeſt Winter. 

34. Ir Yet was Higher in Winter and Summer, in cold Mornings and Evenings, 
than in the Warmer Mid-Day, and deſcended lower upon Rain, or great Winds 
Yet was ſometimes High in Stormy Winds of 3. or 4 ma Continuance; It Was alſo 


Lower after Rain than before it. 


TE Reaſon of the foregoing 3 is plain; That the Mercury i is "higher The Variations 


of the Height 


whether | in Winter or Summer, when the Weather is Fair or Cold, is, becauſe the ; the Merry 
Contractive Force of the Air is Increaſed, in Cold Weather, and in Fair, the Expan- Solved fromthe 


Dottrine of the 


ſive, both which will Act againſt the Mercury, and Hinder it from Deſcending, the raste“ and 


One by Compreſſing the Parts of Air together, ſo as to thruſt up the Mercury, or by Conrrative 
Contracting the Cavity of the Tube; The Other by giving them an Elaſticity and Ex- Fes. 
panſion, by which they Repel the Mercury, or Mixing with it, Dilate it; And in ſome 
Stormy Winds it is Higher, where they are Dry and Cold, upon the Account of their 
Contractive: On the Contrary it Sinks in Mid- Day, or upon Warmth, becauſe That 
Weakens the Contraction or Reſiſtence of the Air; Alſo upon Rain, becauſe Moiſture 
has the ſame Effect, and on Stormy Winds, where they are Warm or Moiſt : In ſhort, 
where Cold and the Contractive Force, or Dryneſs and the Expanſive, Prevails, the 
Reſiſtence of Air to the Deſcent of the — is ſtrong, where Heat and Moi- 
ſture, Weak and Feeble. 

4th. STRONG Fumes, or Odours, 2 thick Smoaks, let into a Cloſer, do not t much 
alter the Height of the Mercury; The Reaſon of which ſeems to be, becauſe they are 
not of a Moiſt Nature but Dry, and do not therefore Weaken the Expanſtve or E- 
laſtick Force of the Air, which Enervation of it ſinks the Mercury; But the abundant 
Fumes of Water Boyling, which are Warm and Moiſt, Poſſibly would do it. 

5th. TE Mercury is Higher in an Eaſt or North Wind, than in a South and Weſt, 
which is for the ſame Reaſon ; becauſe the two Firſt are Cold and Dry, and the two 
Laſt Warm and Moiſt. 

6th. Tax Greateſt Alterations in the Height of the 1 are not above 24 or 
* or near 3 Inches at the moſt ; Becauſe the Expanſive or Contractive Force of the 

$113 - . 
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Kit cannot be very aendern Nies or Karree oy the Variations of Heat 


and Moiſture. 
ytb. In Days, which were Clear, nil "ir Nights, whew the Moiſture Deſcended 


in great Quantitics, the Baroſcope held the ſame ; becauſe the Dryneſs or Expanſive 


Force of the Air, and the Coldneſs or Contractive Force of the eu produce much 


the fame Effect, as in Experiment the 34. 1 
sth. IN a Bright and Clear Day, and in the Next, which was Darken'd by ſome 


Min and Snow falling, the Mercury was the ſame, fo on High Winds and in Calms 


it was the ſame; This is already Accounted for, ſince Bright and Clear, or the Ex- 
panſive Force, Produces the like Effects with Darkneſs, caus d by Cold Rain, and Snow, 
Or fs Vorratkiue, and 43 Winne that arc Cold, the like with Calms, that are 


„ 
oth. des 1 The Wind. Froſt, and Quick-Silver, were the fame; the Day 


before there was a latge Black Clond and the Sky was Darken'd, yet Froft and Wind 


the ſame. December 18th. The Quick-Silver fell + of an Inch, tho' the Sky and 
Air were Clear, Bright, and Cold, as before; This ſeem'd a Myſtery to him, till he 
ſent his Servant Abroad Caſually, who diſtover'd the remote Hills about 20 Miles off 
Cover'd with Snow, by which he Thinks the Air was Lighten'd and the Mercury fell: 
This looks to be a very fancifull Account of the Matter ; On the Contrary, we can- 
not but ſtill Affirm, that the Alteration of the Height of the Mercury Proceeds 
from the greater or leſs Reſiſtence of the Air, i. e. From the greater or leſs Expan- 
ſive or Contractive Force of it, tho' the Height, under which it never falls, may 
Proceed from another Cauſe, which we ſhall afterwards Explain ; Since I ſay, we till 
Athrm it, there might be ſome Unheeded Circumſtance, which might Occaſion an Al- 
teration of the Air's Spring, ſo far as to Sink the Mercury + of an Inch. 

roth. THE Change of the Height of the Mercury is ſeldom great at a Time, tho' 


once it fell + of an Inch in A Day; Me ſay, becauſe the Alteration of the Air's 
| Fun is Gradual and Small. 


II. THE Mercury he found to be high in Thick and Miſty Weather, tho' it is 
uſually lower then; it isacknowledg'd, that it Continu'd above a Week, and at laſt; that 
the Weather was Senſibly more Cold, and that there was an Eaſt, and North-Eaſt 
Wind; Which Agrees with what we have Advanc'd, that the Mercury may Riſe or 
Fall in Miſty and Cloudy Fogs, or in a clearer Air, according as thoſe Fogs or Air 
are Cold and Contractive or not; here they were Cold, being the Effects gg of 


a North-Eaſt, or Eaſt Wind, and therefore the Mercury Roſe. 


--F2th, Uron Dark thick Miſts riſing, and when there was ſome ſmall Kit, the 


eee held at a great Height; Becauſe the Darkneſs, Miſts, and Rain, were of a 


Cold and Contractive Compleaion, and the Crafis or Temper of the Air thereby 


wh Altered. 


13th. Ie The Mercury Riſes after a Fall of Rain, a ſettled Seveniey Enſues, if it 


05 Subſides, the Weather is broken and Showry ; ; Becauſc in the firſt Caſe, the Air re- 


:overs it's Spring or Expanſive, or rather it is a Sign, that by it's Spring and it's Ex- 
panſive; it forced the Rain down, and preferv'd it ſelf from the Impreſſions of it's 
Moiſtute; In the ſecond it is Plain, the Spring or Expanſtve of the Air is quite loſt 
and Diffolv'd, and has little or no Force remaining, it's Craſis is Flaccid, and it is 
able to Support, neither any Clouds, nor any Quick-Silver, above it's neceſſary Standard. 
14th. TER Weather and our. Bodies are more Chill, Cold, and Drooping, when 
the Mercury is the Loweſt, and the Air Lighteſt; Which is Agrecable to What we 


Advance, that the Chiller and more Drooping we are (Which is one Sort of Cold 


Perceivable by us, tho a Moiſt, not a quick one, as that of Froſt) the Mercury is the 


Lower; becauſe the Craſis of the Air is Flat and Diſſolute, and Strikes not ſo DIST 


_ our Senfes, but Unbraccs the whole Animal Oeconompy. 

15th. Tus Loweft Deſcent of the Mercury is near 27+ Inches; It was 282 in 
great Storms, and much Rain, Octob. 2 5th, in the Morning; Alſo 28, when the 
Winds were quicts and there were Thick and Dark Clouds on the 26th, in the 
Morning; But 272, that Day and ſome Days following, when there was frequent 
Rain, and by Rain and the South Wind the Mercury ſunk + an Inch. 

ALL which Phznomenons are Accounted for, in the Manner Se, by our 


Doctrine of the 3 and Contractive Forces. 
1 16h. THE 
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16th, Tur Aſcent of the Mercury was above + an Inch more than 30 Inches, 
ſometimes higher to an 87h, or a rozh, Part of an Inch ; The Air was then Bright and 
Clear, and there was a gentle Froſt, yet Melting by the Sun's Heat; The Air was 
Silent, and there was no Wind ſtirring, excepting what was Remarkable by a Curious 
Vane, which ſhow'd the Wind to be in the Eaſt directly; then it went to the North- 
Weſt, and haſted again to the Eaſt, during which Time the Mercury Deſcended a 
little: We ſay upon the Account of the Weſt being a Warm and a Moiſt Quarter, 
but upon returning to the Eaſt, the Mercury Aſcended from the Expanſive; All 
which is Agreeable to what we have faid. 
AND We ſhall only Add, that from all, which foregocs, it is Manifeſt, that Dr. Zeal 
did Imagine and Believe, that there was a Real and Continued Force, Reſiſtence, or Action 
in Space, tho' he was Wrong in ſappoſing, that ſuch a Force Conſiſted in Gravitation. 


We Shall therefore now Proceed to the Obſervations, which Dr. Vallis has made Dr. Wallis. 
upon the ſame Subject. Philoſophical 


HE Tells us, that the Mercury is not Higher than 30, nor Liver thin 28 Inches, vol. 2. Pag. 6: 
or not £- of an Inch Lower or Higher; "The Mercury was well cleans'd from Air, Mr. Low- 
tho' Mr. Boyle's was much better cleans'd (whoſe Barometer he compar d with his 
own, being both in Oxford), for the Mercury ſtood always Higher, in Mr. Boyle's, 
near + of an Inch; The Reaſon was Thought to be, becauſe the Doctor Mercury was 
Heavier than Mr. Boyle 8, or becauſe Mr. Boyle's was better cleans'd from Air; But how 
ſhould a light Body Expell'd make an Heavier Riſe Higher? Or becauſe his Bore was larger 
than Mr. Boyles; But if a Weight of a Pillar of Air is equal to a certain Pillar of Mer- 
cury in Height, the ſame will hold in a leſſer or a greater Column of it in Diameter; 
As for the Glaſs, That ſeems to be ſo far, by any Aptitude of it's Parts, from Aſſiſting 
Quick: Silver's Riſing in the Tube, that, it is Plain, it Rejects it by the Mercury's 
Convexity at the Top of it. 


As Therefore the Variation of it's Height has been Endeavour'd to be Accounted Concerning thi 


for, by the Change of the Airs or Æther's Action, Spring, or Expanſive and Con- en of 


he M 
tractive Force, ſo now we are to Account for it's Suſpenſion in the Tube; which is 4% Tate. 0 


not to be done by the Gravity of the Air or Atmoſphere, as has been Generally 
Apprehended, but by the Mutual Action, and by the Expanſive and Contractive 
Forces of the Glaſs and Quick-Silver, as alſo of the Air, or Ather, or Atmoſphere 
Surrounding it. 

Tnosz, Who will have the Weight of the kit the Cauſe of the Sälpenliöß, Run The Reaſons; 
into Difficulties, which are not to be Anſwer d, and Depend upon Reaſons, which %, be Mer- 


| cut) is not Suf- 
may be ; For, perided in the 


I. Ir it was the Weight of the Air, which really ſuſtain d the Mercury, why _— 7 5 
eight 0 


does it not do it, when the Tube is Inverted in Air or Water, as well as Quick- e e e 


Silver ? Since the Weight of the Air, if any, will be in both Caſes the ſame ; but ſpbere. 
if we Aſſign any other Cauſe, it is Plain, there is ſomething more in the Buſineſs, 
than the Weight of rhe Atmoſphere. _ 

24. IT is not Imaginable, how ſo great a Weight ſhould be Senſible in it's Preſ- 
ſure upon the Quick-Silver, and not upon our Hands, or Faces; Eſpecially, when by 
the Laws of Fluids, tho there is an Abſolute Gravitation in the Air, yet there is not 
a Comparative one, but all the Parts of it are in Aquilibrio; And therefore any 
Thing, which is in Air, does not Perceive the leaſt of ſuch Gravitation or Preſſure. 

34. Ir there were really an Incumbent Weight upon the Mercury in the Veſſel! 
able to Support the Mercury in the Tube, the ſame Force would be able to Raiſe it into 
it, but That we do not find; Thus we Perceive by the Prefſure of Water in one 


Tube of a Recurve Siphon, the Water is Rais d in the other, as well as Supported; Be- 


ſid es, the Aſſertors of Gravity own, that the Mercury Riſes, and Subſides, in the Tube, 
as the Atmoſphere is Heavier, or Lighter, and therefore ſhould be Rais'd into it by 
the ſame Weight. | 

4th. THE Experiment of Monſicur Huzens is an Invincible Argument againſt it's 
being Upheld by the Weight of the Armoſphere, in which the Mercury is kept up 
to 75 ; Inches, which is above double the common Height; 'Tis true the Preſſure of a Subtiler 
Fluid, beſides that of the Air, is here Introduced, becauſe Marbles and other Smooth 
Sarfaces will Adhere together even in Vacuo, and the Uppermoſt will draw the Un- 


dermoſt after it tho ſome Pounds of Lead hang upon it; But Hugens did not Con- 
ſider, 


thorp'sAbridg. 
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ſider, that, in the commoneſt Elevations of Mercury, That Preſlure of a Subtiler Fluid, 
if any ſach, there is, could not be wanting, unleſs it was Created juſt to ſerve chat 
Turn, and was afterwards no where to ho found in Nature; Nor does Dr. Wallis's 
Elaſticity Solve the Matter much better, which is Increaſed Proportionably to the Preſ- 
ſure; Becauſe, if that Rule held, the largeſt Tubes or Cylinders of Quick. Silver might 
be Suſtain d, and not only to 30 Inches, but 30 Yards, ſince the Haien of the 
Air, by being Preſſed, Repreſles in Proportion, | 
$th. Waicn gives usa Fifth Argument againſt this et of the Suſpenſ ion of 
Mercury by the Gravity of the Atmoſphere; For if a Cylinder of Air of + an Inch 
Diameter, ye Example, can Support by it's Gravity a Cylinder of Mercury, 30 Inches 
High and 4 an Inch Diameter, a Cylinder of Air of 20 Inches Diameter will as 
well 518 a, Cylinder of Mercury 30 Inches High and 20 Diameter; Which docs 
not Happen. : 
6th. Ir the W cight of a Colinder of Air was Kg to a a Cylinder of Mercury of 
5 30 Inches, how comes it to Paſs, that the Surface of Mercury in the Veſlel, Which 
is round the Tube and is only Preſſed by the Air, which Surface Is greater than the 
Baſis of the Cylinder of the Mercury within the Tube, does not Raile or Suſtain a 
| Pillar of Mercury, in Proportion Higher, as the Pillar of Air 1s Bigger? 
The Reaſms As to the Reaſons for this Doctrine, They are only, 
Alledged, wly 1, THAT the Mercury Riſes and Subſides according to the Gravity, or Lightneſs 
Pr ay ny 4 ” of the Atmoſphere ; Which we have already Confuted ; Becauſe the Alterations of 
the Gravity of the, Height of the Mercury, as we have Proved, Proceed from different Cauſes. 
= 3 _— 24. That it is Lower in the Higher Parts of the Atmoſphere, and Higher in the 
| concluſive. Lower; Which does not Ariſe from the Leſs or Greater Gravity of the Incumbent 
Air, but from it's Reſiſtence or Spring, or it's Contractive or Expanſive Force, being 
Changcd in thoſe different Situations. 
Ius the Mercury may fall Lower at the Top of High Mountains upon the Ac- 
count of Moiſt Clouds and Vapours, which would Break and Diſſolve the Elaſtick 
or Expanſive Force of the Air; or the Medium may be Thinner, and not ſo Con- 
tractive, by which it may be leſs able to Reſiſt the Deſcent of the CORES + Ihe Con- 
trary of Which may happen at the Bottom of ſuch eee BY 

Io Return to Dr. Walliss Experiments. 

1 /f. Is Thick Foggy Weather the Quick-Silver Riſes, in 8 lese, and 
the Clearcr the more, for if Clouds Interyene, it Falls, and upon Breaking out of 
the Sun, Riles; it's Riſing in Thick Foggy Weather, He Attributes to the Weight 
of the Air, which might be as well Aſcribed to it's Reſiſtence, being more Conſti- 
pated and Condenſed, that is, to the Increaſe of it's Contractive; As to it's Riſing 
in Sun-Shine, if fo, it muſt be owing to the Increaſe of the Expanſt ive; Tho' by after 
Experiments He found the Contrary, that it rather Subſided: But 7. we ſay the 
Fogs are Denſe and Contractive, That ſtill muſt be judg'd by their Nature, for there 
may be ſome Moiſt Fogs and Warm, which will make the Mercury rather Fall than 
Riſe, by Diſlolving the Elaſtick and Expanſive Force of the Air. 

24. IN Rain it Falls, which Was likewiſe Experimented by Dr. Beal, and was be- 
tore Accounted for. 

34. In Snowy Weather, and ſometimes in Hoar-Froſt, it Falls, but not ſo much as 
in Rain; becauſe theſe are only Colder Rains, in which the Expanſive and Contractive 
Force of the Air is Enervated and Weakned in ſome Meaſure, as it is in Rains. 

4.1. IN Windy Weather Univerſally it Falls, m ore than in Rain; He ſays, be- 

cauſe it Hinders the Gravity of the Air from Preſſing Downwards ; on the Con- 
trary, we rather Think, becauſe Winds Take off from the Air's Expanſive or Contractive 
Force, and Hinder it from Exerting it's Action; tho' it is own'd, where the Winds are 
Cold, as Eaſt, or North-Eaſt, the Mercury Riſes; and therefore Perhaps this Windy 
Weather was from a different Quarter, which was Warm and Moiſt, and which cer- 

tainly would make the Mercury Sublide. 

Fh. Tax Mercury has fallen without any Viſible Cauſe at Home, but looking 
Abroad, Rains have fallen at diſtant Parts, which He thinks Lightened the Air; But 
this ſeems to be unlikely, that the Mercury ſhould be Affected by ſuch Remote Cauſcs, 
and it is more Probable, that the Cauſe was to be Sought at Home from the different 
33 of the Air, from What it uſed to be, which was Unheeded ; His Ar- 

gument 


Chap. Xx. and of the Achim of Real Spart or Extenſion. 


Argument for his Opinion is this; That, the Air being Lighten'd on a different Side, 
and become more Thin and Rare by the Fall of the Rain, the Groſſer Air, which 


lyes towards the Barometer, Diſcharges it's ſelf towards the Rarer Part of the Atmo- 


ſphere; Which might Poſſibly be true, if Rains falling from Particular Clouds, and 
not Settled and General ones, Weaken'd the Reſiſtence or Spring of the Air, but 
by Dr. Beal it is Plain, that Partial and Accidental Rains do not Weaken it's Re- 
ſiſtence, ſince after ſuch Rains the Mercury Keeps it's Station, or Riſes Higher; Whereas, 
in General and ſettled Rains, the whole Craſis of the Air is Diſloly'd, and is not 
able to Support the Mercury, as it otherwiſe would do; and therefore Dr: Wallis's 
Rains falling are no Argument, why the Air, which lyes towards the Barometer 


ſhould Preſs that Way, where the Rains fell, ſince after ſuch Rains the Reſiſtence 


will be as great or greater than before ; Beſides, if the Air ſhould Preſs from the 
Barometer, it would be Succeeded by the Air on the other Side of it, which would 
Supply the Place of that, which was carry'd from thence. 

both. HE Retracts his Experiment about the Sun-Shine making the Mercury Riſe 


Higher, or rather Endeavours to Reconcile his laſt Obſervation of it's Falling at ſuch 


Times, with his firſt of it's Riſing, but at the ſame Time Owns, that in Froſty 


Weather it Riſes, tho' before He had Affirm'd, that in a Hoar-Froſt it Falls; He 


Endeavours however to Reconcile his Elevation and Depreſſion of the Mercury upon 
Sun-Shine thus, that at firſt it was not Clear'd enough from the Air, and Conlequently, 


the Heat Increaſing, it's Elaſticity Rais'd it, but afterwards the Air Diſentangling it's 


ſelf, and Getting to the Top of the Mercury, it Depreſsd it; But the more Obvious 
Account ſeems to be, that in the firſt Caſe the Rays of the Sun fell upon a Me- 
dium, which was Dry and Elaſtick, and by that Means Increaſed the Expanſive Force 
of it, by which the Mercury was Raiſed; and in the laſt upon a Moiſt, by which 


the Expanſive Force of the Rays was Diminiſhed, and the Medium became Diſſolute 


and Flaccid, from whence the Mercury Subſided.  _ 

7th. Tris Experiment Informs us, that the Quick. Silver, Striking againſt the Ice 
in the upper Part of the Tube, gave a Smart Noiſe, not a Dead one, which is uſual 
to Quick-Silver ; which docs nor ſeem to Proceed from a void Space, but from the 
Nitrous, and Springy, or Expanſive Nature of Ice, which would therefore, by it's 
Brisk Reſiſtence to the Quick-Silver, Produce that Tone; as we have ſaid in Ecchoes, 
the Tone very much Depends upon rhe Elaſticity, or Degree of Reſiſtence, in the 
Bodies, which Strike one againſt another. 

125 THE Higheſt Standard of the Mercury was 30 ; Inches in Froſt, the Loweſt 


27 +, the Uſual Height 29 Inches, or a little more ; The Reaſon, why Dr. Walliss 
Mercury Roſe not ſo High, as Mr. Boyle's, or Dr. Beal's, ſeems to be the Largeneſs of 


the Bore, which, He ſays, was greater than Mr. Boyle's, and Dr. Beal Acknowledges 


his to be very Small; Becauſe the Action betwixt the Mercury and Glaſs would be 


Weakened from the Gravity of the former, and the Mercury would Subſide. 


OE - * 
F 85 
* 


Bur The Principal Phænomenon Remains ſtill to be Accounted for, Namely, why Why thi lies. 
the Mercury is Suſpended to the Uſual Height; Which, we ſay, chiefly Depends upon cum is Suſpend: 
the Mutual Action, or the Expanſive Force, of the Glas and Quick-Silver, tho the “ in the Tube. 


Expanſive Force of the Air, or Æther, is Aſſiſting to the ſame Effect; It is Manifeſt, 
that Glaſs has Acquired a Conſiderable Expanſive Force from the Fire, in the forming 
of it from Sands and Flints, Mercury has likewiſe a very Evident one from it's Ex- 


ceeding Volatility; When theſe Actions, or Forces, therefore are at Liberty to Exert 


themſelves upon cach other, they muſt Unite, as being both of an Expanſive Na- 
ture, and as they Preſs towards each other by that Expanlion ; ; The Contractive Force, 
on the Contrary, of the Mercury, from whence it's Gravity is Derived, being much 
Superior to that of Glaſs, would draw theſe Expanſive Forces from each other, were 
there not an Expanſive Force in the Air, or Æther, which Acted in Oppoſition to the 
Contractive of the Mercury; By both which Concurrent Cauſes, it is at length Sup- 
ported, and Suſtained, in the Tube; And from hence it is, 

FIRST, That Warer, if Immitted into a ſmall Tube, Adheres ſo cloſely to the 


Glaſs. as not to be Expelled from thence by it's own Gravity, or by the Strongeſt 5 


Breath, which can be Apply'd to it; 
SECOND, That Dr. Vallis Imagined, there was an Aptitude of Parts betwixt the 
Glaſs and Quick. Silver, and that Pr. Hooke Affirmed, there was a Coheſion of them, as 


Sir J. Newtor's Followers, an Attraction of the one to the other; THIRD; 


\ 
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e That the Bore, or the Cavity, of the Tube muſt be Small; Becauſe the Acti- 
on lyes betwixt the Mercury and the Glaſs, and not betwixt one Portion of Mer- 
cury and another, which is in Æquilibrio, and which would Subſi de by i it's . if 
not Supported by this Mutual Actionn: 
...'FouRTH, That the Mercury at the Top of the Tube his a Cone Surface; ; Be 
cauſe the Expanſive Force of the Glaſs is Greater than that of Quick-Silver, which 
is Loaded with a great Degree of the Contractive, and therefore by that Superiority 
of the Expanſive, Repells it; And which may be one Reaſon, why the Mercury Riſes 
in Dry Sun- Shiny, or Froſty Weather; when it is Expanſive, as it Contributes to 


he Expanſive Force of the Glaſs, and Cooperates, and Concurs, with it. 


Mr. Boyle, 


IE Next Experiments, we have, arc thoſe of the Eminent Mr. Boyle, Who Tells us; 
1. THar Obſervations upon the Barometer Diſagree, when the State of the Air is 


Pag-8. Vol. a. the ſame, very much for want of taking Notice of the Height of the Country, or 


it's Low Situation; He Inſtances in two Barometers, which He had, the one at Ox- | 
ford, which was Low, by the Thames, the other at Stanton St. Fohms, on a Moderate 


Hill ; the laſt was al ways between of an Inch lower than the other, in which 


Proportion He found them Riſe and Fall by Conſent; This has been Accounted for 
without the Gravity of the Atmoſpheres Namely, by the Different Temper and Ex- 

anſive Force of it, which might therefore make a leſs Reſiſtence, when Higher, than when 
Lower; Theſe Obſervations, He ſays, may Teach us, that the Subterrancous Steams Riſing 
into the Air do more Uniformly Affect it in Lower and Higher Places of the At- 
moſphere, than He durſt at firſt Conclude; To which it is Anſwerd, that however 
that may be, it Teaches us at the ſame Time, that the Height of che Quickſiiver, N 
or Lowneſs of it, does not Depend upon the Gravity of the Air, but upon the Atmoſ- 
phere's being leſs Expanſive or leſs Contractive when Higher, than when Lower, by the 
Diminution of cither of which Forces the Mercury will Fall ; that 155 that there 15 a 


: different Force from that of Gravity, which Cauſes the Aleenion! r $60) hates ee, 


24. Hz Informs us, that once theſe two Barometers vary'd from the Pp . 


before Mention d, 1. e. the nk ar at Stanton, which us'd to be Lower than that 
of Oxford 49-2 2 —.— : of an Inch, was 4 of an Inch different from it's uſual Proportion, 


without any. Manifeſt Change of Weather, cither in one Place or the other ; This 
therefore is a Proof, that there may be ſome Domeſtick Cauſes, as we ſaid before, 
or ſome Particular Craſl s or Temper of the Air in that Place, which Occaſion'd the 
Alteration ; Which is caſily Solvd by Suppoſing, that the Air's Expanſive or Con- 
tractive 1 might be Weaken'd by ſuch Private Cauſes, but cannot be Solvd by 
the General Gravity of the Air, which muſt certainly be much the ſame at all Times, 
and under all Circumſtances of Heat or Cold, of Moiſture or Drynels.. 

„ THE Quick-Silver was Higher than, He Thinks, has been Obſery d in England, 
viz. > above zo Inches, tho Dr. Zeal has Obſerv'd it 30 Inches and + and more; 


IF 


Upon Conſiderable Showers, after a long Drought, it fell at Hanton to + Beneath 


29 Inches, which He Foretold, not in Quantity indeed, but that the Mercury would 


Fall; We ſay, becauſe the Expanſive Force of the Air was Diſſolvd by the Moiſture 


; of it, Agrecably to what has been before Affirmed. 


Sir William 
Beeſton, . 
9. Vol. 2. 


455 He Says it is Difficult to ſettle a General Rule for the Riſe and Fall | of Mer- 
cury; the moſt General is, that when High Winds Blow, the Mercury is the Lower; 
We have already given a Reaſon of . Namely, becauſe the Expanſi ve or Con- 
tractive Force of the Air is Diminiſh'd, and it's proper Force is taken off in General, by 
ſuch an Emotion in it; But if this is the moſt General Rule, it is Evident, that the 
Weight of it has not much to do in this Matter, ſince that would be much the 
ſame, notwithſtanding the Caſual and Accidental Perturbation of it; Thus in Water, 
Ny it as we Pleaſe, it will ſtill nearly Retain it's own NUT! Gravity. 


Sm William Beeſton Obſerved in Jamaica, e Fi | 
THar. the Mercury was one Degree below Changcable in the Morning, and as 


the Heat of the Sun Increas d, that it Fell within one Degree of Rain; that, leaving 
open his Window, the Sun Shone upon the Tube, and in + an Hour it Sunk 3 De- 
rees; He Shut his Window, and within an Hour it Roſe to within one Degree of 


Chang geable 3 Which pally Confirms, what we on „that the Altcration of the Stand- 
ard 


* FI 
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ard of the Mercury Proceeds from the Change of the Expan ive or Contractive 
Force of the Air. 
THz Biſhop of Clone Says, | 
THar, in very much Thunder, the Mercury was Conſiderably Lower than ever He 8 "Page 
Obſerv'd it, He does not give the Reaſon; Namely, becauſe the Thunder, which is 5. vol. 2 
always Accompany 'd with Lightening, breaks the Expanſive or Elaſtick Force of the 
Air, which is Evident by Showers Generally Falling upon it, and ſhows the Diſloly'd 
and Languid Craſis of the Medium upon ſuch Accidents; — 
Mx. Toxnley goes on to Aſſure us by his Experiments, Mr. Townley, 
1//. Thar Mr. Flamſteed's Barometer at London, was more than 3- of an Inch ©9597 Vols. 
Higher than his at Towrley, which is Seated in a Valley, yet is Higher than the Low 
Lands near the Sca, where the Standard Differs little from that of London; That is; 
the Barometer Stood Higher in the Atmoſphere at Towrley, than at London, and there- 
fore the Mercury was Lower; But this is no Proof of the Air's Gravity, as we have 
ſhewn. 
24d. Thar November 18th, 1674. The Mercury Fell very Faſt at 2 in the After 
noon, and Role at 4 ; Becauſe perhaps the Air grew Sharper and Colder at +, and 
at 2, was Poſſibly Moiſter, being in November. | 
W Procced to Dr. Holes Baroſcope, which Conſiſts of 2 Cancs, and 3 Cy. * Wy. . Hook, 
linders, the Canes are filld with Mercury, Spirit of Wine Dyd with Cochineal, 5 5 
and Oil of Turpentine; The two laſt are made Uſe of, becauſe they are very near- 
ly of the ſame Specifick Gravity, tho' the Oil Swims at Top; But if the Spirit be 
Highly ReQify'd, it will be Lighter than the Oil, which yet, by Mixing With it a 
Drop or two of Water, will Prepondetate and Sink below it. | 
IN this Baroſcope it is Obſerved, 
I/f. THAT each 13 Foot of Oil and Spirit will Raiſe the Mercury io Inches. 
2d. THAT, when the Atmoſphere is Heavy, the Mercury will Riſe into the firff 
Cylinder, and leave the ſecond, which the Spirit of Wine takes Poſſeſſion of ; The 
Spirit of Wine leaves the Cane, which the Oil Seizes, and Quits the third Cylinder; 
On the Contrary, when the Air is Light, the Mercury Sinks from the firſt Cylin- 
der, and Enters the ſecond, the Spirit of Wine Riſes from the ſecond Cylinder 
and Enters the Cane, and the Oil of Turpentine leaves the Cane, and Replaces it's 
ſelf in the third Cylinder ſo that the Difference of the Mercury at the Higheſt, and 
Loweſt, will be Inlarg'd into the Length of the whole ſecond Cane. 
34, That the Dilatatfon and Contraction of the Spirit of Wine, which may hap- 
pen in this Baroſcope, is to be Accounted and Allowed for, by tne like Dilatation 
and Contraction of a Thermometer of equal Size. 
Wi ſhall here therefore take Notice upon the foregoing e 
FIRST, That from the Deſcription of this Baroſcope, tis Plain, that Fluids Mix- 
ing together, do not Preponderate, or Aſcend by the Reſpective Gravity, or by the 
Lubricity or Oilineſs of their Parts, but by their Natural Inactivity and Sluggiſhneſs, 
or their Contractive Force on the one Hand, or by their Fire, and their Spirituouſneſs, 
or their Expanſive, on the other; 
S:conD, That from the 1/. and 24. Obſervations, tis true Metcut does Aſcend 
by Preſſure in this Experiment, that is, of the Oil and Spirit, but whether this Preſ- 
iure Proceeds from their Comparative Gravities, or from the Exertion of the Expan- 
ſive of the Oil and Spirit, againſt the Contractive of the Mercury, is not Determined; 
wie Inſiſt upon, and Detend, the Latter, in Conjunction with the Expanſive and Con- 
tractive of the Glaſs and Air; 
THIRD, That it is not unlikely but Mercury may be Dilated or Expanded by Heat, 
or the Expanſive Force, and be Contracted by Cold, or the Contractive, as well as Spirit 
of Wine in the Thermometer, tho' not in ſo great a Degree, upon the Account of 
the Weight and Contractive Force of the Mercury, in Compariſon with that of the 
Spirit of Wine; And this is not only not unlikely, but pretty Manifeſt and Certain. 
THE next Setter upon the Barometer, whom we ſhall Conſider, is Dl. 
Halley, Who Informs us; 
FIRsr, that May the 26h, 1697. between one and two in the Afternoon on the Dr. Halley, 
Top of $:owdon-Hill in Carmarvonſhire, which was Meaſur'd by Mr. Caſwell to be 1 240 Pag. 136 
Yay ds High, the Mercury ſtood at 26, 1 Inches, and when He came to Zlanberris, at Vol. 1. 
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Mr. Derham, 
Pag. 14 
Vol. 2. 


Pneumaticks ab Hydrofatichs Book III. | 


the Foot of the Hil, about 6 in the Evening He found it 29, 4 Inches, and this 


Experiment He thrice Repeated ; He alſo as often Experimented very near the Sur- 


face of the Sea, the next Night at 8 in the Evening, that it ſtood at, 29, 9 Inches, 


and the Air continued both before and after in the e State; Therefore He Con- 


cludes, that 1240 Yards of Air is = to; Inches of Mercury, or thereabouts, and that 
I of an Inch of Mercury is= to 99 Foot of Air very nearly; Mr. Derham, September 
1696. finding his Experiments on the 207 of the Monument in London, ſomerhing 
Different from Dr. Halle) s, Namely, that r of an Inch of Mercury was = to 80 Foot 
of Air, and = to! 60, Tryed the ſame Experiment with more Ni iceity, and Exactneſs, 
November 16 975 when i of an Inch was = to 82 Foot, and; r to 164, i. e. the Mercury 
Fell in that Proportion; But He found by ſtaying above, ſomewhat long, the Preſſure of 


the Atmoſphere was alter d, and therefore, going up and down Quicker than before, 


He found the ſame Proportion as at firſt; He thinks however, chat if the Mercury 
ſinks r of an Inch at 82 Foot Aſcent, when the Barometer is at 30 Inches, it may 
not yet fink ſo much, when at 29. 

Tris ſeems to be the Irrefragable Argument for the Gravity of the Air, being the 
Cauſe of the Aſcent of the Mercury, and Conſequently of it's Suſpenſion; Which 
Gravity is far from being prov'd by theſe Experiments; Becauſe the Air's Expanſive 
and Contractive Forces, as we Aſcend, may be Proportionably Diminiſh'd, and it is, 
what Philoſophers themſelves own, that the Medium is ſtill Rarer, as we go Higher 
into it, and therefore the Expanſive and Contractive Forces muſt by Conſequence 
be Leſſened, upon which Forces we have made both the Suſpenſion of the Mercu- 
ry in the Tube, and the Variation of it's Standard to Depend. 

Ws ſay, that Gravity cannot Produce theſe Effects, becauſe no Gravitating Preſſurc 
is felt from the Atmoſphere by our ſelves, or any other Bodies, upon the Account 
of the Aquilibrium in it; Nor is it enough to Anſwer, that in the Aquilibrium 
of a Fluid, tho the Parts do not Preponderate, and ſo their Gravity is not felt, yet 
they may Preponderate, where there is nothing to React againſt them, in the Tube 
above the Quick-Silver ; ſince the Parts of the Atmoſphere, as to any Actual Gravi- 
tation, are Perfectly in Aquilibrio, and if the Quick-Silyer were away, and that 
Space were Abſolutely Void, would Aſcend no more than as that Void Space had 
leſs Action or Force than the Expanſive and Contractive of the Atmoſphere, and 
not according to the Force of the whole Incumbent Column, which is ſuppoſed to 
Gravitate; For ſuch a Force would be ſo much Superior, as to Break in Pieces the 
Glaſs, which does not happen even in an Exhauſted Receiver. 

"Tis True, where there is no Reſiſtence or Action to the Contrary Side, the Air 


| has a Prodigious Force, which is Manifeſt in it's Ruſhing into Spaces Exhauſted of 


it, as in the Wind-Gun, Mention'd before, of Dr. Papin by Rarefaction; No One 
yet ever Pretended to Explain this Effect by the Gravitation of the Air, but by it's 
Elaſticity ; Tis this Expanſive Force joyned with it's Contractive, which has fo vaſt a 
Power in the Barometer, which, tho Flat and Languid in it's Natural State, Exerts it's 
ſelf to ſo great a Degree, where there is none to Oppoſe it; The Mercury therefore 
in the Barometer, when it has Conquer'd all the Force of Air in the Tube, or left 
none there, finds the ſameForce from the External Air, as if the Mercury were Shot 


into a Wind-Gun ; For it is the ſame, whether it hinders ſuch a Weight from Deſ⸗ 


cending in the Tube, or whether it Shot ſuch a Weight into it, which was of equal 


Force. We do not however here Affirm, that this Expanſive and Contractive Force 


of the Air Supports the whole Standard of Quick-Silver in the Tube, ſince we have 
ſaid the Mutual Action or Expanſive Force of the Glaſs and Quick-Silver has an 


Important Effect in the Production of this Phænomenon. 


Wnar we have Alledged concerning Air and Mercury holds in ſome Proportion i in 
Air and Water, which, as Rohault Informs us, Riſes to 1+ Foot above 30, in the Si- 
phon, which ſhows the Force of the Air's Action to no Action, or a very Inconſiderable 
one, to be much the ſame; For Suppoſing we take 30 Foot of Water, 80 Foot of 
Air, according to Mr. Derhans, ! is=to = of an Inch of Mercury, z. e. 960 Inches of Air= 
to r of an Inch of Mercury, or 9600 Inches of Air= to 1 Inch of Mercury; On the other 
Hand 30 Foot of Water are S to 30 Inches of Quick-Silver, becauſe the Air has 
that Reſiſtence or Reaction to both, 7. e. Mercury is to Water as 12 to 1, but Wa- 


ter is to Air, as $00 to I ; therefore by this COMPLranon, likewiſe, Mercury is to 


Air 
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Air, as 12 * 860 = 9600 to 1; which is not the Gravity of the one to the other, but 
there is that Force of Action in the Air, Exceeding the Action of what is call'd a 
Vacuum, into which it would Ruſh, if not hinder'd by an equal Force; and upon 
theſe Principles, all the Variations of the Mercury are eaſily Accountcd for, and not 
by Gravity 3 For as this Force in Air is Increas d, as was ſaid before, by Cold, or 
Dryneſs, or Elaſticity, or by Heat ſometimes, or Diminiſh'd by Warmth or Moiſture, or 
by Winds, fo it has a greater or leſs Power, to Act upon a Non-Reſi ſting or Inactive 
Medinnh ; And as the Air grows Thinner, and more Dilated, by it's Height, it is 
Plain, cer muſt be a lefs Difference betwixt a leſs Active, or more Dilated, and 
a Non-Reliſting or Inactive Medium; This likewiſe gives an Account why, if We 
Incline the Barometer or the Tube of Water, the Mercury or Water does not Vary, 
which it ſhould do, if it's Height Depended upon a OE ONE Gravity of the 
Atmoſphere. 

FROM Hence it is likewiſe Apparent, that there is not a Void Space in the upper 
Part of the Barometer, ſince there is a Proportion given bet wixt the Reſiſtence of the 
External Air and that, iz. as 9600 to 1. 

LasTLY, here is an Eaſie Account given of Mr. Hugenss Experiment, which has 
ſo much Perplexed the Philoſophick World, which could never be done by the Gra- 
vity of the Atmoſphere, tho the Lord Browncher tells us, that there is Really a greater 
Gravity in it, than what will Support 29 or zo Inches of Mercury; on the Contra: 
ry, Gravity 1s a Firm and conſtant Principle, and therefore, notwithſtanding any 
Concuſſion of the Tube, would Support the Mercury at 75 Inches, according to Mr. 
Hugens's Experiment, whereas, upon Shakeing it, it Falls to it's uſual Standard; Dr. Wallis 
Aſcribes it to the Elaſticity of the Air, Which would lie under the fame Incon- 
veniency, as the former; for Elaſticity, according to his Explanation of it, would not 
be the leſs, but the greater, by an Incumbent Load, and therefore upon Concuſſion 

and the Mercury endeayouring to Deſcend, ſuch Elaſticity would Proportionably In- 
cCreaſe and hinder it's Deſcent ; ; Mr. Hugens would have it, that there is a Preſſure 
beſides of a Subtile Matter, which is a Carteſian Romance, and entirely Precarious and 
Groundleſs ; It can therefore be Reſolvd into nothing but this, that the External 
Air endezvouring to follow the Mercury, which Proceeds into the Vacuum of 
the Tube, which it would Poſſeſs, if the Mercury was away, fixes it's ſelf cloſe to the 
Mercury in the Ciſtern, and there Suſtains it; becauſe if the Mercury ſhould Deſ- 
cend without any Succuſſion, it would by it's Gravity, which is none in the Tube, 
where it is in an Æquilibrium, be able to Preponderate the Force of Reſiſtence in 
the Air, which has none at the Top of the Tube to Oppoſe it, and whoſe e in 
Reſpect of that would therefore be Infinite. 

| Tris at leaſt may be one Reaſon of the Suſpenſion of the Mercury to 0 great 
and unuſual an Height; but if we will Allow the Doctrine of the Expanſtve and 
Contractivce Forces, this Matter I believe will ſtill be Clearer ; for the Expanſive 

Force of the Mercury, Acting againſt the Expanſive of the Glaſs, Cements them to 
cach other, and the Contractive of the Mercury or it's Gravitating Force, being Ba- 
lanced in it's felf in ſome Meaſure, and what remains unbalanced being Supported 
by the Expanſive or Contractive of the Ambient Air or Plenum, Nothing can make 
the Mercury Deſcend, but Diſturbing this Agquilibrium by the Expanſive of Percuſ- 
ſion. 

HowkvER, upon the Reſult of the whole, we may draw this Concluſion, which is 
what we Originally Intended, that Philoſophers, in their Diſputes about theſe Matters, 
do own a Continued Action of Gravity, or Elaſticity, Diffuſed and Diſperſed through 
every Point of Space, to which, it is Evident, theſe Experiments Reach or Extend. 

SECOND, Dr. Halley, in Order to Aſcertain from this Doctrine the Height of the Dr. Halley, 

Atmoſphere, makes the Weight of Water to that of Air, as 840, 852, or 860 to 1, bag. 14- 
by ſeveral Experiments of Water upon the Barometer, which ſtood in each of them Vol 2. 

at 29 Inches à in Summer, when the Air was Rarefy'd, and therefore the Thinner 
ſo that 800 to 1, He takes to be a Moderatc Proportion of Water to the Air ina 
more Natural State. | £ 

Bur the Weight of Mercury to Water is as 13+ to f, and therefore the Weight 
of Mercury to Air, as 10800 to tr, or 900 Foot of Air Sto 1 Inch of Mercury, 
and the Atmoſphere will be 5, 1 Miles High, if the Air were equal in all Parts, 
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but being Expanded in the ſame proportion, as the Incumbent Weight of the Atmo- 


ſphere Decreaſes, each 11555 Anſwering to an Inch of Quick Silver, grows Greater 
and Greater, as we go Higher; and Conſequently. the Expanſion of the Air being 
Reciprocally, as the Heights of the Mercury, the Atmoſphere will reach at the Higheſt, 
to 45 Miles, See the Computation, Pag. 1 6. Vol. 2. and at 41 Miles the Air is ſo 
Rarefied, that it takes up 3900- times the Space it Occupics here, and at 53, 30000 
times the Space, and therefore it is unlikely that the Air's Spring ſhould rt it's ſelf o 
that Degree; and Conſequently 45 Miles is the Higheſt. 


IN Anſwer to this we ſay, that the Height of the Atmoſphere, or Gravity i 
cannot be Deduced from Experiments upon the Barometer; For, beſides the Argu- 


ments we have brought againſt it, and the Explanation we have given, it is very 
Unfair in Reaſoning to Alcribe the ſame Effect to two different Powers of Produ- 
cing it; the Mercury Sinks from 30 Inches, or more, to 27 in the ſame Height of 
the Atmoſphere; the Reaſon of which is the Alteration of the Temperature of the 


Air, as theſe Philoſophers Acknowledge, tho they Aſcribe that Effect to the Lighter 
Temperature, we to the leſs Active or leſs Reſiſting; It Sinks in the ſame Propor- 
tion, if we carry it to an higher Part of the Atmoſphere, what's the Reaſon? Why 


now Truly, not becauſe the Temper of the Air is alterd, but becauſe there is ſo 
much direct Gravity cut off from the Incumbent Column; Whereas, We ' Say ſtill, 
that it Proceeds from the ſame Cauſe, as the other, an Alteration in the Temper of 


the Air, or it's Force of Action or Reſiſtence ; For here it is own'd by thole who 


Oppoſe us, that the Air's Expanſion is 8 or, Which is all one, it's Force Di- 


miniſh'd, as the Mercury Falls; Moreover, it is not Improbable, that the Air's Re- 


ſiſtence, Action, or Force, may not only be Diminiſh'd 3000, or 30000 times, but 30 
Millions, or to Infinity; as Sir 1/. Neuton ſeems likewiſe to Apprehend; and therefore 
Dr. Halley cannot Conclude from the Impoſſibility of ſuch an Expanſion, that the 
Height of the Atmoſphere is only 45 Miles at the moſt; Becauſe, according to the 
Doctrine of the Expanſiye and Contractive Forces, there may be ten Millions of De- 


grees of both, without Suppoſing Elaſticity or Fransen to bear my Proportion to 


che Preſſure of the Incumbent Atmoſphere. 
However Dr. Halley ſays this Computation, which is Affirmed upon the Suppo- 
1 of the 1 s Gravitating upon the Mercury, ſeems to be Aſcertained 


from a Computation made from the Crepuſculum's continueing till the Sun's Falling 
18 Degrees below the Horizon; which yet is the ſame Kind of Demonſtration, which 


Farenins Confutes, and by which Norrnius and Clauius made the Height Indeed of the 
Atmoſphere about 44 Miles, Dr. Halley 44, 4. Sec Pag. 17. Vol. 2. but Farenius 
246, and another, whom Varenius Mentions, made it 52, which is within one Mile 
of that Number, which Dr. Hailey reckons Impoſſible, viz. $3 ; fo that from ſo 


Uncertain a Computation nothing Certain can be Inferred, Eſpecially to Confirm 


Another, which is equally Uncertain, and as we fay, Falſe. 
THIRD, by this Computation Dr, Halley ſays, the Air is Expanded to 3000 times 


the Space it Occupies here, and by Experience it may be Condenſed into a Soth, 


ſo that it is Capable of being Compreſſed into the 1 $0000th Part, viz. 60x 30007h, of 
the Space it would take up, if free from Preſſure; which great Contraction and Ex- 


panſion, he thinks, is not to be Accounted for by the Compariſon of Wool or Cot- 


ton, as Mr. Boyle would have it, or other Springy Bodies; for what Texture or Com- 


poſition of Parts is Capable of ſuch Contraction or Dilatation? a Queſtion, He ſays, 


which ſeems very hard to be Refolycd ; Farther, that the Rarefaction of the Air can- 


not Proceed in Infinitum, as is Proyed the Condenſation cannot, He ſays is Plain, be- 


cauſe there muſt be a Determinate Magnitude of the Natural State of each Particle, 
as in Wool, and the like, which have a Detcrminate Bulk, which they cannot Exceed, 


When freed from all manner of Preſſure. 


Tuis Expanſion of the Air we ſhall therefore Conſider, and, as it ſeems to me, there 
15 no more Dithculty in Conceiving Air to be Expanded to 3e00 times it's Space, 
when Compreſſed, or to 180000, when Rarcty'd to the utmoſt, which He allows, than 
to 30000, or 1800000, which He will not; Nor is there any Abſurdity to Imagine 
it to be Expanded to Infinity, as Sir /. Neunten would have it; Tis true it cannot 
be Condenſed by Experiments to Infinity, nor can it be Rarefyed by them to Infini- 


fy 3 But all our Force in Experiments is only Finite, Wah we can Uſe, whether to 


Rarefy 


3 
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Rarefy or Condenſe it; It is alſo True, that every Particle has it's Determined Mag- 
nitude; But the Particles of the Corpuſcular Philoſophy I take to be here no ways 
Concerned; And as to the Particles of Wool, they continue the ſame, whether Con- 
denſed or Dilated, and their Action only is Different, and therefore is an Improper 
Inſtance: In ſhort, a Similar Matter can be no other than it's ſelf, and cannot be Ex- 
panded but to a certain Degree; But the Queſtion is not, whether the ſame Kind of 
Similar and Homogeneous Matter can be Infinite in it's Expanſion, but whether Matter 
may not put on Various Forms, and Equally fill Space; The Air, Conſidering it to be 
Compoſed of Determined Parts, or Atomes, according to the Corpuſcular Scheme, can 
reach no farther, than thoſe Parts will Permitt it; But if we Conſider it as a Body, 
Capable of Changing it's Dimenſions, and being Thicker or Thinner, that is, having 
a more Compreſſed or a more Diluted Action, and yet Continued thro' Space, it 
may be Expanded to Infinity; that is, being a Body calily wrought into any Form 
by it's very ſmall Reſiſtence, it may be Conſtipated, as far as the Finite Force of En- 
gines will do it, and may be Dilated to Infinity by the Expanſive Force of the Sun ; 
As for Example, tho' by the Florentine Experiments of the Academy Del Cimento, 
Water cannot be Compreſled, yet it may be Dilated and made Lighter, by being 
Changed into Air, by the Expanſive Force of the ſaid Body, and Air by being Changed 
into ther, and yet all three fill Space; On the Contrary, Matter may be Contracted 
into Gold, or an Adamant, which Force will be Infinite in Reſpect of the Con- 
tractive of Æther; that is, the Expanſiye Force of Matter, or the Contractive, may 
be Increaſed to Infinity in Nature, tho not by our Experiments, or by Finite A- 
ents. 
g FouRTH, He tells us, that the whole Weight of the Atmoſphere is Amari being 
Counterpoiſed by 28 Inches and + ſometimes, and at others, by 30 2, which, if 2 
Inches of Mercury are Equal to the 5th Part of the Gravity of the Air, will make 
the Gravity of the Air ſometimes Lighter by a 15th Part, than at other times. 
Tris ſeems to be a Sufficient Argument, why the Gravity of the Air is not here 
Concerned ; For by the Alterations of the Atmoſphere, from any Cauſes whatſoever, 
can we Poſlibly Suppoſe, that there ſhould be ſuch a Difference in the ſame Place, 
and many times without any great Alteration of the Air, as that it ſhould be Dimi- 
3 niſhed a 1 57 Part of it's Weight > Whereas, Allowing the Force, or Aion, of the Air, 
FE to be different, the Solution is Eaſy. 
| FirTH, we are Told, that Heat and Cold do Conf derably Dilate and Contract the 
Air, and Conſequently Alter it's Gravity; On the Contrary, we do not Think they 
can to any great Degree, at leaſt not to Increaſe, or Diminiſh it, to a 15% Part of 
the Whole ; for whether Water be Boiled or Frozen, which is more than happens 
to Air from any Natural Cauſes, they are much of the ſame Specifick Gravity, tho 
Ice is ſomething Lighter; which is a Plain Argument, that the Variations of the Mer- 
cury Depend upon the Expanſive and Contractive Force of the Air, ſince in Froſt it 
Riſes Higher, and yet, according to an Analogy with Water, the Air ſhould be 
Lighter ; However Ice will Reſiſt to the Deſcent of any Body, more than Water, and 
therefore Air, when Frozen, may, tho it is Lighter. 
$1xTH, He ſays, if we add to this the Mixture of Effluvia or Steams, which Aſſi- 
milating into the Form of Air, are kept Suſpended therein, as Salts Diſſolved in Li- 
quors, or Metals in Corroding Menſtrua, as in Spirit of Nitre, which are Heavier by 
much than Air, it's Gravity will be Increaſed. _ 

ON the other Hand we Alledge, if theſe Metals, or Salts, Aſſimilate into Air, and 
are Suſpended there, it is a Proof they are then in gquilibrio with it, and there- 
fore do not Gravitate amongſt one another, nor upon any Body, as Mercury, which 
is Incloſed in them; but they may Increaſe the Contractive Force of the Air, i. e. 
not only to keep the Mercury from Deſcending Lower, but to make it Riſe Higher, 
by adding a Moment to the Expanſive, becauſe there will be then a greater Force, 
in Proportion to the Boylean Vacuum, in the Top of the Tube, and Conſequently 

a greater Force of Ruſhing into it, if the Quick-Silver did not Intercept it. 
SEVENTH, We are a that Condenſations of Air are Confined to à certain 
Degree, for if the Air is Compreſſed to an 8 ooth Part of the Space it takes up here, 
it's Conſiſtence would be equally Denſe with that of Water, which Yeilds not to any 
Force by the Experiments of Florence. or the Academy *. Cimento. . 
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Ix this is a Surmiſe, becauſe He has Thought it is Prov'd from Barometers, car Ait 

is to Water, as 1 to 800, the Experiment is Wanting; if it is Matter of Fact, that 
Air can be Compreſſed into an 800th Part of it's Space, it is Contrary to his other 
Experiment of it's being Condenſed into a 6th Part only, ſinee He takes no greater 
a Proportion to Prove the utmoſt Contraction and Dilatation of the Airs Which 
would be 1800007h Part, when Contracted, of What it would be Without any Preſſure; 
but Suppoſing Common Air could be Condenſed to that Degree of 800, and no 
Force could afterwards Condenſe it, no more than Water, it only Proves, that the 
Reſiſtence or the Expanſive or Contractive Force of ſuch Water, of ſuch Air, Com- 
preſſed, is Equal to any Force we can bring againſt it, and not that it is Infinite; or 
if Water or Air Condenſed is Infinite in it's Expanſtye or Contractive Forces or Re- 
ſiſtence, it does not Prove againſt what We have before in General laid Down, that 
there are Degrees of the Expanſive or Contractive Force or Reſiſtence; for in thoſe 
Experiments, there is an equal Preſſure upon the Water on all Hands or nearly, but 
the Weakeſt Reſiſtence, or Expanſive or Contractive Force, will be as Firm as the 
Strongeſt, where the Preſſure upon it on all Hands is Equal. 5 N 

'THarT there are different Degrees of the Expanſive, or the CoitraBive: rote 15 
Evident from Quick-Silver and Water, for if we Separate the Parts of Quick-Silver 
and let them lie near together, they will tend to each other with a wonderfull Ce- 
lerity, and ſeem to Embrace ſo cloſely, that one would think there was ſome more 
than common. Sympathy betwixt them; whereas the Parts r Water ug not ſhow 
the ſame eager Propenſity to each other. ny 

EICHTH, Dr. Halley tells us, that the Variations of the Ale Compenſate o one abe, 
and ſo leave the Gravity of the Air to obtain it's Effect, for when it is Hot, Va- 
pours are Raiſed, which Load the Air as much, as the Heat Li ghtens it; But if fo, how 
comes the Mercury to Riſe, when it is Suppoſed the 5 5 is full of TREE A the 
Heat, if thoſe Vapours Compenſate the Heat only 7); 

THEREFORE it does not ſeem ſo well Atteſted, that the Mercury does Riſe in Hot 
Weather, tho' it is Generally Receiv'd, and the Reaſon Commonly given is, becauſe the 
Air is Crowded with Vapours ; 'tis certain Dr. Halley here Reckons the one does but Ba- | 
lance the other; and afterwards, when he Enumerates the Principal Obſervations upon 2 
the Barometer, He does not Mention that of it's Riſing in Hot: Weather; And by an 1 
Experiment already Recited the Sun being let in 4 it, the —_— Sunk, and when 


| 33 the Window was Shut, it Roſe. 
e AND as for the Air being charg'd with Groſs Vaponts, tho' in che owt Day in 


Book. 1. of 

this Philoſo- Hot Weather, I cannot believe there is any ſuch Thing, tho' Dr. Halley here Affirms 
pby- it, but that what Moiſture is Raiſed by the Expanſive Force of the Sun's Rays is 
Changed into a different Complexion, Nature, and Temper, than that of Water, vix. 
into a fine Fluid Subſtance ; and as for Rain after exceſſive Heat, I/. that does not 
always follow, ſince there have been very Hot and Dry Summers, when the Winters 
have not been Rainy for Years together, 24. when Rain, or Dew, does Succeed, that 
Procceds not from the Latent Groſs Parts of the Air Congealing, but from the ſame 
Alteration in the Craſis of the Air to Produce Moiſtneſs from a different Cauſe of 
Cold and the Contractive Force, as Dryneſs Proceeded from the Expanſive Force of 
the Sun; So that the Air is not the Heavier, but the Lighter, for ſuch any orgs Va- 

pours, which are Chang'd by the Sun into the Expanſiy IVE. 
NIxTEH, Dr. Halley farther Aſſures us, that Mr. Caſwell's Experiment, on POLIO 
Hill in Carnarvon- Shire, Agrees very nearly with Tus Calculation; the Height of the 
Hill is 1240 Yards, and the Mercury ſtood at 2537, 4 Inches below it's bſual Stand- 
ard ; the Space in Dr. Halleys Calculation Anſwering to 4 Inches near the Surface is 
1288 Yards, which is not more than 48 Yards above Mr. Caſwells Obſervation ; 
which according to Mr. Derham, is about equal to half 3> of an Inch of Mercury; 
and Dr. Halley found the Difference to be 3 Inches 455, ſo that it is = leſs than Mr. 
Caſwell's, and therefore ſhould be, according to Mr. Derham, 4x82 Yards lower, vs. 
3283 and in the firſt, the Mercury ſhould be half 1, of an Inch Higher than Mr. 
Caſwell-Obſervd it, and in the ſecond, the Space or Height of the Hill 400 Yards 
lower than Mr. Halley's Calculation has ſett it, which therefore is no Argument of the 
Truth of ſuch Calculation. Nor is it Impoſſible but this Difference of the Standard 


of Mercury at the Top, and at the Bottom of the Hill, may Proceed, not only from 
Whar 
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what we before Mentioned of the different Expanſive and Contractive Forces of 

the Air, when we gave an Account of this Phænomenon, but from the Expan— 7 
ſive Force of the Mercury towards the Expanſive of the Glaſs, which may Riſc =_ 
Higher by a greater Oppoſition of the Contractive of the Earth, and Fall lower by a ; 
Leſs, for Contraction, or Gravitation, is Leſs at greater Diſtances, and greater at lets j 
Diſtances, from it; thus the Expanſive of Fire, and Flame, Riſes Higher, by an Oppo- 

ſition from the Contractive of Water, and one Force is often in Nature Excited and 
Exaſperated by it's Contrary. Or it may be, as the Mercury is Heavier, it's Expan- 

ſive Force has a greater Moment, and Adheres, and Preſſes, more Strongly to the 

Glaſs Tube, and as it is Lighter, more Weakly, and therefore ſtands Higher in the 

Tube, at the Bottom of the Hill, than at the Top; And Perhaps Succuſſion in the 

Aſcent up the Hill, may have ſome Influence in this Phxnomenon. 

TENTH, in General, Dr. Halle) Aſcribes all the Variations of the Mercury to two Dr. Halley, 
Cauſes. - - Po | x te | LY = Vol + Pag-.. 
1}. Taz Principal is the Variable Winds in the Temperate Zones, which are not 

ſo in the Torrid, and therefore, the Mercury at St. Helena, and Barbadbes, and cver 
bet wixt the Tropicks, ſtands much at the ſame Height; The Winds, if they have any 
Effect, muſt Produce it, by heaping up the Air together and Diſperſing it, and Carry- 
ing to the Mercury, or from it, different Exhalations, that is, by Increaſing or Dimi- 
niſhing the Gravity of the Air in both Caſes; As for the firſt, the Winds Blowing 
from the ſame, or contrary Quarters, no more add to the Weight of the Air, than 
Streams or Currents of Water, meeting or taking the ſame Courſe, Increaſe the Specitick 
Gravity of Rivers; and for heaping Air together by the Winds, it ſeems to be only a mere 
Chimæra; if it be faid, that Clouds Fly about, in Abundance, in Stormy Weather, tis 
Anſwered, and for that Reaſon they are Lighter, and it is Obſery'd, that even Rain 
is kept up by the Force of ſuch Storms, and Confequently Winds will rather Diſ- 

rſe than Heap the Air together; as to the Second, or Exhalations, that is Referred 
to his ſecond Cauſe. | Fa rd | do 

24. THE other General Cauſe is the uncertain Exhalation, and Precipitation, of Va- 

pours lodged in the Air, which in great Meaſure depends upon the former, viz. the 
Winds; To which likewiſe we in General Anſwer, that Vapours lodg'd in the Air are 
Really no more than Parts of Water, or other Terreſtrial Fluids, Aſſimilated to Air; 
They become nearly of the fame Specifick Gravity, and therefore do not Increaſe it's 
Weight to any tolerable Degree, ſo as to produce the Effect, which we want; and when 
they Precipitate, it is, becauſe they loſe their Expanſive Force, and put on a Contractive, 
and therefore Preponderate ; ſo that, upon their Deſcending, the Air ſhould be Heavier, 
and upon their Aſcending, Lighter; The Contrary to which is commonly Affirmed by 
Philoſophers. 

THESE Eight following are the chief Obſervations upon the Barometer, according 
to Dr. Halley. | | | 


FIRST, the Mercury Falls in Calm Weather, when the Air is Inclin'd to Rain; 
which He fays is, becauſe the Air being Light, the Vapours are no longer Supported 
thereby, as they are become Specifically Heavier ; To which we Anſwer ; If the Air 
is Lighter, and the Vapours Heavier, than their ſeveral Intenſive Gravities, the Weight 
of the whole Air may be ſtill the ſame, and ſo the Mercury may not Deſcend, but 
that I ſuppoſe Dr. Halley does not Mean; For by what Methods ſhould the Intrinſick 
Gravity of the Air be Alter'd, or that of Vapours, and the one continue Air, and 
the other Vapours? tho this may be by the Power of the Expanſive and Contractive 
Forces, but theſe He did not Conſider ; What therefore He ſeems here to Think is, 
that the Vapours would Preſerve their own Nature, and Gravity, but being Collected 
together, and the Air keeping it's Natural State, the Vapours may Preponderate 3 If 
fo, in ſuch a Column of Air, where it Rains, I Ask, whether, whilſt the Air Pre- 
ſerves it's Natural Gravity, and the Vapours are Amaſſed together, ſo as to be Hea- 
vier than before, the whole Column is not Heavier, and Conſequently, whether the 
Mercury ſhould not Riſe, rather than Fall, upon the Suppoſition, that the Cauſe of 
it's Riſe is the Gravitation of the Atmoſphere ? On the Contrary, we Affirm, as be- 
fore, when the Weather is Calm, and there is a Diſpoſition to Rain, whether the At- 


moſphere be Heavier or Lighter, it matters not, that the Craſis of the Air is Diſſolved, 
8. i that 
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that it's Expanſive and Contractive Force is Heliened, and therefore the Mercury muſt 
of Neceſlity Fall. | 


Tie however is only Dr. Halley's Account: of it's being. Lower in Rain; ; But why 
it is Lower in General at one Time than another, He fays is, becauſe the Air of 
that Place is carry'd both Ways from it by Winds, Blowing two different Ways from 
the ſame Place, from whence, the Weight of the Air being Diminiſhed, the Vapours 
Fall; This is a Wonderfull Solution indeed, to bring Winds to what Place we Pleaſe, 
and then make them ſet out Fairly together, to Sweep all the Air away before them, 


in Order to.make the Mercury Deſcend ; but Suppoling from this ſame Barometer, that 
two Winds ſhould make all the Room, that is Poſſible, for Deſcending Vapours 3 
Would theſe Heavy Vapours have no Preſſure upon the Column, in which they Deſ- 


ecnd? As great, it is not Improbable, as the Preſſure is Leſs, which is taken off by 


the Winds, Suppoling they take it off ; Eſpecially, ſince it is before Obſerved by Dr. 
Wallis or Dr. Beal, that as the Air is Lighter, there is always a Preflure to thoſe Parts, 
and very juſtly, tho Perhaps not at the Diſtance, as was there Imagined, and to 
Solve that Phænomenon. 


SECOND, in good Serene ſettled Weather the Mercury. | is meals High ; This Dr. 


. Halley Attributes to Winds Blowing from different Quarters to the ſame Place, where 


the Mercury ſtands in the Barometer, by which the Air is Accumulated and made 
Heavier, and the Atmoſphere Higher, and the Rain is hindered from Falling, which 
He ſays is the Reaſon of the Serene good Weather, which Attends the greater Heights 


of the Mercury : Therefore, as before the Winds ſett out from one Point, ſo they 


are now to begin their Courſe from contrary Points, and to meet in the ſame; and 
by the like way of Reaſoning, if it would have Solved the Phænomenon better, He 


might have made Choice of all the Winds, and all the Quarters, in the Univerſe, and 
Diſpos'd and Shuffled them together, as beſt ſuited his preſent Purpoſe 3 This is not 


however Solving of Difficulties, but Blowing them away; That Windy and Bluſtering 


Weather yet, ſhould be called Serene, is a little Strange; If He means Serene afterwards, 


and that then the Mercury Riſes, He takes away the Support, which He gives, Namely, the 


Winds meeting in the ſame Point, or the Storms He had Rais'd to Suſtain it: And 


here I cannot but Obſerve, that according to Dr. Halley, the Mercury Falls, whilſt the 
Condenſed Vapours are Actually in the Air, which ſhould make it Riſe, and Riſes 
after the Winds are Over, which are the Reaſon He Alledges, that it does not Fall ; Un- 
leſs, I ſay, He makes good Serene Weather the ſame as Windy : The Solution there- 
fore, as before, I take to be this, that in good Serene Weather, when there are nei- 
ther Rains, which Diſſolve the Craſis of the Air, nor Winds, which Take off from 
it's Innate Forcc, the Mercury is generally High, whilſt the Air obtains it's Proper 
Force of Expanſion or Contraction, and of Endeayouring to Ruſh into the Tube, where 
there would be lets Reſiſtence, if the Og of the Mercury did not Counterbalance 
it's Preſſure. 

Tump, upon very great Winds, tho' not accompany d with Rains, the Mercury 
Sinks Loweſt of all; tis ſaid 1//. Becauſe theſe Winds do not Blow every where, and 


therefore the Stagnant Air, where they do not, cannot come in faſt enough to Sup- 


ply the Deficiency of Air, which is carry'd off by them; 24. Becauſe they may Poſ- 
ſibly, by their Horizontal Rapidity, Intercept the Perpendicular Preſſure, or Gravita- 


tation, of the Air: But /f. It is not certain, that the Winds carry off any Air, but 


it is rather certain, that theſe Winds are the extraordinary Motion of the Air it's ſelf, 
and as a Rapid Stream docs not carry off the Water, ſo as to leave none to Succeed 
it, it may very Probably be ſo in the Air; that is, ſuppoſing here is a violent Cur- 
tent in one Place, and there is Air or Water Stagnates behind, yet as the one goes 
off the other comes on; And therefore we cannot but believe, that the Alteration made 
in the Air is not a Diminiſhing of it's Gravity, but of it's Force or Preſſure, as Quie- 
fcent or Stagnating Fluids have a greater Preſſure than thoſe, which have an Activi- 


ty, induced upon them, to take off that Preſſure; 24. As to the Horizontal Rapidity 


Diminiſhing the Perpendicular, z. e. the Gravitating, Force of the Air, it is true; But 
then it is likewiſe true, that it Diminiſhes the Preflure to other Parts, as well as to the 
Center, that is, the Expanſive and Contractive Force of the Air, on which we have 
ſaid the Variations of the N Depend. 5 


We 
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"WE are here Face told, that Rain is the Conſequence of the Airs Rarefaction, be⸗ 
cauſe being Heavier, it then Precipitates: On the Contrary, it is not Improbable, but that 
the Languid and Contractive Force, not only of the Air, but of the Vapours, is the 
Cauſe of Rain; The Air and Vapours grow leſs Expanſi ive, their Elaſtick Tone is Per- 


fectly Chang'd, and fo they Diſſolve and Fall; For if it Proceeded from Rarefaction, it 
ſhould Rain moſt in Sun- Shine, and eme Hot Weather, which it ſeldom does; 
and ſince in Sun- Shine the Mercury Falls, as has been Proved, if the Deſcent of Mer- 
cury, and Rain, Ariſes from Gravity, why ſhould not Rain Fall tlſen two, that 15, in 
e when the Mercury is ſaid to Fall, and the Air is Rarefyed! f 
FOURTH, Ceteris paribus, the Mercury is Higheſt on Eaſterly and North- Eaſtetly 
Winds; Becauſe, it is ſaid, the Trade Winds conſtantly Blow upon the Atlantic Ocean, 
which are Weſt and South · Weſt, and therefore ſtop the Current of the Eaſterly and 
North-Eafterly Winds, by which the Air is Accumulated, but if they Blow exceed- 
ing Strong, they overcome the Oppoſition from the Trade Winds, and fo the Mer- 
T7 Falls, which, on ſach Occaſions, the ſame Perſon has Obſery'd to ſtand as Low, 
as 29 Inches: To which we Reply, that the Accumulation of the Air by ſuch Means 
has been already Anſwer'd; and the Reaſon of this Phxnomenon ſeems to be, be- 
cauſe thoſe Winds are Impregfiated with a Cold, Nitrous, and Contractive, Force from 
the North, or with an Expanſive from the Eaſt and the Sun, both which Forces, WE 
have ſhewn, may Contribute to the Riſe of the Quick- -Silyer. 


Fir-, It is ſaid, in Calm, Froſty Weather Mercury i is Generally High; ; roms the N oth 


Winds poſſibly Blowing near, and being met at the Ocean by contrary Winds, may 
heap the Air towards the Barometer, and then bringing from the North a Denſe Frozen 


Air, the lower Parts of the Atmoſphere, being Contracted into a leſs Room, the up- 


per Parts Deſcend upon it to make an Æquilibrium, and Conſequently Increaſes the 
Gravity of the Air on that Account: To which we Anſwer, that it is not Agrecable 
to Reaſon to Think, that in Calm Weather, the Winds ſhould be any ways Con- 
cern'd, Eſpecially where the Effect may be Accounted for without ſuch Foreign 
Cauſes; the Cauſe is Intimate and to be found in the Air it's ſelf, that is, in it's 
Coldneſs or Contractive Force, which being Increaſed muſt Neceſſarily Raiſe the 
Mercury by the Contraction of the Glaſs or the Quick-Silver, or both, into a en 
Cylinder, and muſt therefore Increaſe it's Length, or its Height. 


S1xTH, after great Storms of Wind, when the Mercury has been Low, it 8 
ly Riſes again very Faſt ; after a continu'd Storm of a South-Weſt Wind, it Riſes 1 
Inch and & in leſs than 6 Hours; Dr. Halley Affirms, becauſe, the Air being very 
much Rarefy d by the great Evacuations, the Neighbouring Air runs in more Swiftly 
to bring it to an Equilibrium, as Water runs faſter for having a greater Declivity; 


1 Which we Reply, that it is not Evident, that there is any Evacuation of the Air 


or any Chaſm made in the Atmoſphere by Winds; which ſeem to be only an Ex- 
traordinary Ferment or Agitation of the ſame Fluid, ariſing from a Conteſt in it be- 
twixt the Expanſive Force of Heat and the Contractive of Cold, as there is betwixt 
the Acid and Alkali of the Chymiſts, and as this Agitation Languiſhes by Degrees. 
the Air is Reſtored to it's Natural Preſſure and Impetus upon the Mercury, which 
therefore Riſes, in a little Time after, from the Reſiſtence or Impulſe of the Air ; 


ſometimes call This, Reſiſtence, Impulſe, Elaſticity, or Impetus, becauſe what is 5 


ſiſtence in it's own Fluid of equal Reſiſtence, or to a Body of Superior Reſiſtence or 


Impulſe, is Impulſe upon Vacuum, or a Fluid of a much leſs Reſiſtence; That is, we 


are to Conſider nothing in Nature, but the Relative Forces of it, chere being none, 
which are Abſolute or Poſitive, without a Relation to others, and by which Relation 
the ſame Force is Infinitely Differenced and Varied. 
SVEN TH, the Variations are greater in the more Northerly Parts, than the Southerly, 
at Stockholm than at Paris, as compared by Mr. Paſcall ; It is ſaid, becauſe the Storms 
of Wind being Greater there, they make the Mercury Sink Lower than in other 
Places, and the Northerly Winds, bringing Ponderous Air from the Poles, and being 
Stopt by the Winds of the Ocean, make it Riſe Higher in the other Extreme, than 
we find in the more Southerly Parts : On the other Hand we Alledge, that the moſt 
Probable Account ſeems to be, what has hitherto Anſwer'd all the Phænomena of the 


Barometer, the Exceſſive hard Froſts, which are 5 and Which muſt needs Increaſe 
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the Air's Contractive Force, and therefore, the Height of the Mercury, more than in 


any other Place, and ſince this Froſt is not eonſtant, whenever it Changes, that very 
Froſt Contributes to making the Air the Moiſter; And Conſequently upon an Alteration 
of Weather, the Craſis and State of the Air is more Diſſolute, and Languid, by the 
Froſt's Changing into Moiſture, than in other Places, from whence the Mercury Sinks, 
as We find p 5a . TRIMS: . ru Hd 

© ExcaTH, Within and Near the Tropicks, or, as is afterwards ſaid, Near the Æquinoc- 
tial, there is little r no Variation, as Dr. Hg/ley himſelf has Obſery'd at St. Helena, 
and has found by Comparing it with the Accounts of Others; He tells ys, becauſe the 
Winds there, Blow generally from the ſame P oints, E. N. E. at Barbados, and . S. E. 


at St, Helens; So that there being no contrary Currents of Air to Exhauſt or Accu- 


mulate it, the Atmoſj here continues much in the ſame State, tho upon Hurricans, 
the moſt Violent of TORT, the Mercury has been Qbſery'd very Low 3. This how- 
ever is but once in 2 or 3 Years, and it ſoon Recovers it's ſettled State of 29 Inches 
and +: Dr. Halley takes this to be a full Confirmation of his Doctrine, whereas it is 


rather the Contrary; For it is 1. Own d they have Winds, which Blow from the 
ſame Point, which therefore ſhould make the Mercury Sink by carrying off the Air; 


24. There is no Reaſon to Suppoſe there are not contrary Winds at a Diſtance, which 
Stop this conſtant Courſe of the Air, and we may as well Introduce the European 
Winds to Stop the Tropick ones, as He the Atlautict, to Check our Engliſb, and there- 
fore the Mercury would ſometimes Riſe : And to this whole Doctrine, we ſay, where 


a Philoſopher will give himſelf the Liberty to Range through the Univerſe for Foreign 


Cauſes of a Domeſtick Effect, it will be hard if He cannot Solve all Phxnomenons ; 


fince, by Rambling about, He may Pick up Cauſes for his Purpoſe, tho' He is Senſible 


at the fame Time, He Overlooks ſeveral, which are not, and yet may bid as Fair to be 
Intereſted in the Production of ſuch Effects; For when at ſome times, one Wind ſhall 
be only Concern'd, and at others, Winds ſhall be Rally'd from diſtant Corners of the 
Globe, it is Plain, we do it, to Patch up an Hypotheſis, where we find it Deficient, 
and not to give a True and Adequate Solution of Nature : Our Account on 


the other Hand is Conſtant to it's ſelf, and Conſiſtent with what fore-gocs, and 


Alledges no other Reaſon of this Phænomenon, but what is drawn from the Circum- 
ſtance of the Air, which hangs about the very Barometer, that is, the Temper and Con- 
ſtitution of it; For the Expanſive and Contractive Forces, we have Affirm'd, Pro- 
duce the ſame ox a like Effect; Therefore there being no great Variation of the Expanſive 
betwixt the Tropicks, as not lying, as the Temperate Zones do, betwixt the two con- 
trary and contending Forces, or Principles, of Heat and Cold, or the Expanſive and Con- 
tractiye, the Mercury keeps at the ſame Height; Tis True, there are Winds, which 
conſtantly Blow there, but thoſe cannot Influence the Mercury, unleſs they be of 
ſuch Force, as to Intercept the Preſſure of the Air to the Tube, which common Winds, 
or Breezes, cannot dg, hecaule there is a greater Force of Direction towards the Tube, 
than there is a Force of Wind to Change that Direction, which only happens in Hur- 
ricans; Or when there is an Enervation of the Air, by a Particular Moiſture or Lan- 
guor of it, the Mercury Sinks likewilc. 


Concerning the F 29. I Shall here Add, ſince we are Entered into this Argument, what Appears 


Cauſe of ihe 
different Wea- 


* 


to be the Cauſe of the different Weather and Winds within the Tropicks, and the 


ther and Winds Tempergte Zonęs, and of the Mercury's Aſcent and Deſcent from thence. 
within e570 FIRST, Therefore we fay, where Heat, or the Expanſive Force, Prevails, the Weather 


picks and the 


Temperate 


Zones, and of 
the Mercurys 


Aſcent and 


muſt be much the ſame, as to the Temperature of it, or where Cold, or the Contractive, 
does, and Conſequently the Mercury in all Likelihood would find very few if any Varia- 
tions under the Poles, as it does not betwixt the Tropicks ; Becauſe that Region is ſo far 


Deſcent from removd from the Sun's Heat, that it is wholly Obedient to the other Principle of Cold, 


ihence, 


or the Contractive Farce, and Therefore the Craſis and State of the Air muſt be 
nearly the lame; For that which makes it Alter, is ſometimes the one being Predominant, 
and ſometimes the gther; Which happens in thoſe Countries, which are Situate betwixt 
the Articks and the Tropicks, where Heat and Cold, or the Expanſive and Contractive 
are in a kind of Struggle with cach other, by which Means Winds and Storms are Pro- 
duced; That is, when a Nitrous Medium and a Fiery meet, and Neither of them js able to 
Subgue the other; And this is the Reaſon, that our Storms are Generally betwixt Summer 
and Winter, or the Contrary, and ſeldome or never in ſettled Froſt or Heat; So that there 
ae two Cauſes of Winds, our being Situate betwixt the Regions of Heat and Cold, 
| | Or 
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or of the Expanſive and Contractive Forces, that is, in the Temperate Zones; and 
the Seaſons, which lie betwixt the Hot and Cold, or the Expanſiye and Contractive 


ones of the Year, vis. Spring and Autumn; However, we may perhaps give a fuller 


Account of the Nature of Winds, when we come Particularly to Treat of them ; 
We only Conſider them here, as they Relate to the Barometer. | 

SECOND, But as Heat and Cold, or the Expanſive and Contractive Force, are the 
firſt to be Conſider'd, as the Cauſes of the Alterations in the Air, fo is the Medium, 
on which they make their Impreſſions ; ſometimes it is perfectly Dry, and ſometimes 


_ Moiſt ; If Dry, whether Heat or Cold, or the Expanſive or Contractive Force Inter- 


vene, the Mercury will Riſe, that is, where the Heat or Expanſive Force is ſuch, that 
it does not Weaken the Air's Spring or Moiſten it by Vapours, becauſe the Air then 
has it's full Force of Expanſion or Elaſticity 3 But if Moiſt, the Air grows Flat and Ener- 
vated, and Heat or Cold, or the Expanſive or Contractive Force, will do little to Re- 
ſtore it to it's Natural Force, and Conſequently Rain or Snow. will make it Sink; 
And that there is an Enervation of the Air's Spring in Rain and Snow is Mani- 
feſt, from the Dead Sound of Bells, which we Experience at ſuch Times ; There- 
fore, according as theſe Principles Preyail, Heat and Cold, or the Expanſive 


and Contractive Forces, or the Enervation of them in the Languor and Moiſture of 


the Air, ſo is the Riſe or Fall of the Mercury; And when it Falls upon very great 
Winds, it ſeems to be owing to the Moiſtneſs of the Air, ariſing from the Conteſt 
of theſe two Forces, which Weaken and Impair each other, and therefore our Weſterly, 
Winds, which come from the Ocean, being Loaded with Water, Act with greater 
Force to the Depreſſion of the Mercury, than Eaſterly and Dry ones, which come 
"rom the German Continent ; The Former make the Mercury Sink, becauſe Moiſt, and 
therefore is a Proof, that it does not Riſe from the Weight, ſince Watry Winds 


mult be Heavier than Airy; The Latter make it Riſe, becauſe Dry and Expanſive, and 


therefore the Natural Force of the Air is not Impaird or Diminiſh'd ; From all which 
it Appears, that neither the Weight of the Air, according to Mr. Boyle, nor the 
Winds, according to Dr. Halley, are the Cauſes of the Variation of the Heights of the 
Mercury, but the Dryneſs or Moiſtneſs of the Air, that is, the greater or leſs Expan- 


five or Contractive Force of it; For beſides, where a Barometer is kept in a cloſe 


Room, and it's Ciſtern likewiſe encompaſſed with a Box, what Effect can we ſup- 


poſe the Winds will Produce, where we Feel not the leaſt of them in an open Room? 
Yet tis true by Diſperſing their Wett Parts in the Air, and by Degrees Weakening 


it's Expanſive or Contractive Force that Way, tis Conceivable enough, how they 
ſhould be the Occaſion of ſo Senſible a Depreſſion of the Mercury. 


F 30. Tux next Obſerver upon the Barometer, whom we ſhall take Notice of, is The Obſerva- 
tions upon the 


Barometer, 
Dr. Liſter 


not Affected in St. Helena and Barbados, according to Dr. Hailey; Becauſe, we ſay, if it is Conſdered. 
| fo, in all theſe Caſes the Temperature of the Air is much the ſame, being under the In- 


fluence of one, and the ſame, conſtant Principle of Heat, or the Expanſive Force, which Pag: 18. 
Vol. 2. 


Lowthorp's - 
Abridgement, 


Dr. Liſter, who Informs us, 
FIRST, That let the Weather be Cloudy, Rainy, Windy, or Sercne, the Mercury is 


keeps the Air, nearly, in the ſame Spring and Tann, notwithſtanding the Acciden- 


tal Fluids, which may Swim in it. 
SECOND, That in England, in a violent Storm, or when the Quick-Silver is at the 


very loweſt, it then Viſibly Breaks and Emits ſmall Particles; which He looks upon 


as a kind of Fretting, and Conſequently, at all times of it's Deſcent, that it is more 
Or 15 upon the Frett. 

. From Hence He Concludes, that it's Depreſſion is from a es of the 
Quick: -Silver, and Purging it's ſelf from Air, by which the Parts fall cloſer to one 
another, and the Air, which is Expreſſed, Riſing to the Top of the Tube, Increaſes 


it's Elaſticity, and fo Depreſles it from above. | 
24. THAT the Quick-Silver Riſes in Hot and Froſty Weather, becauſe it than ob- 


| tains it's Natural Expanſion, which it therefore always does between the Tropicks, 


which makes it never Fall, To which we Anſwer, 

FIRST, As to the Quick-Silver Emitting Particles in a Storm ; That in all Likelihood 
Proceeds from a Moiſture Impregnated with Warmth; For if we put Water to Quick- 
Silver, it Keeps it's Parts together, whereas if we ſet it over a Fire, or mix Unſlackt 
Lime with it, it preſently Separates into ſmall Parts; And therefore, as the ſame Moi- 
ſture, Impregnated with Fiery Particles, will Sink the Mercury by Weakening the 
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Which Agrees with what we have before ſaid, that Mercury Sinks in a Storm, be- 
cauſe the Expanſive and Contracti ve Forces are in a Conteſt with, and Weaken each 
other, that is, there is a Moiſture Impregnated with Warmth, or a Contractive Mixed 
and Blended with an Expanſive ; And Conſequently, if the Mercury is not, at leaſt the 
Air and Medium, which Surroands it, is upon the Frett, and may Cauſe it in the other. 

'SxconD, As for the Mercury's Contraction, the Parts are fo cloſe, and even upon 


the Interpoſition of Groſſer Bodies, than that of Air, are ſo fully bent upon Uniting; 
that it may be very much Queſtioned, whether there is any ſuch Contraction; But it 


is common to Parge it from Air, it is ſaid, by Applying a Hot Iron, and therefore it 


has Interſtices; Granting i it, yet it can never be Suppoſed, there are ſuch yaſt Chaſms 
in the Mercury, that it ſhould Sink two or three Inches upon that Account; For 
as to the Depreſſion of it from the Top of the Tube by the Air, which is Parged 
from it, it muſt be very Inſignifieant, becauſe the Elaſticity of the Air, which is His 
ſecond Reaſon, is not much help by it; Since Suppoſing a Boylean Vacuum at the 


Top, and ſome Parts of Air 'Sprinkled in it, what can this Signify to the Encreaſing 
it's Force of Elaſticity, which muſt be very Small, that Ariſes from a Medium, which 


before had none at all, and now cannot be much Encreased of a few Particles of Air 


Diſpers'd in it? 
TIR D, As to it's being if in it's Natural Expanſi on in Heat and Froſt, as it is in 


Barbados and St. Helens; if it is ſo, how comes it then in this Natural Expanſton to 


be only 294 Inches, as Dr. Halley has Expericnc'd, and here to be 3o, or ſometimes 
30＋ ? Beſides Mercury, as Conſider'd of it's ſelf, without the Air being Intermixt 


with i it, ſeems to be no more Capable of Expanſion or Contraction than Gold or Water, 


or any other Bodies, which really are not, by the Experiments Del Cimento ; Howevet 


that Heat and Froſt, or the Expanſive and Contractive Force of the Air, may have a 


like Effect upon Mercury, in Raiſing or Keeping it to a higher Standard, than otherwiſe, 
we have Shewn; The Firſt by Dilateing and Lengthening the Cylinder of Mercury by 
it 's Expanding it, and the Laſt by Contracting the Cylinder into a Shorter Diameter, 
-which it's length is likewiſe Encreaſed ; Alſo the Expanſive Force Acts upon the 
dercury' in the Baſon, by which it Repells it into the Tube, and the Contractive 
Compreſſes the Mercury in the ſaid Baſon, by which it again Riſes. 

FobR TH, He ſays, 1}. that Heat and Froſt may Produce the ſame Dilatation of Mercury, 
or which is all one, according to his Notions, may Reſtore it to it's own Expanſion; 
Becauſe Salts Liquefy'd will Chryſtallize either by Heat or by Cold, that is, Return to 
their own proper ' Natures, by ſetting them in a Cold Cellar, or as Zwelfer, by keep- 


ing them conſtantly in Balneo ; 24. Water is Naturally Ice, as Bornichius a Learned 


Dane thinks, it is Imagined in Complement to his Climate, and Dr. Liſter himſelf Thinks 


- fo, becauſe Salt is naturally Rock, or Foſſile, which is the moſt like Ice, for it's Tranſ- 


parency, and eaſy Liquefaction, and Yeilding to the Impreſſions of Air, ſo that it 
is Difficult to keep it in it's Natural State of Chryſtallization; And all Salts in 


General ſeem to Propagate themſelves, and Vegetate in a Dry Form; The like is to be 


Obſerv'd in Quick-Silver, of it's being a hard Rock, and from it's Readineſs to Amal- 


-»-- gamatc with Metals, or Embrace a more fixt State upon all Occaſions. 


To which it is Anſwered, as to his 1. Argument from Salts, it is Deſtroy'd by his 
ſecond from Ice; Since, if Heat and Cold will make Salts Chryſtallize, they will not 


make Ice; 24. if the Nature of Mercury is to be Fixt, it is not Reſtor'd to it's Na- 


ture by being ſtill Fluid and leſs Contracted; 3d. We ſay it Preſerves it's own Na- 


ture, Whether Depreſſed or Elevated, and it is ſtill the ſame Mercury; We ſhall 


therefore, being entered into this Argument, Conſider the Reaſon of his Experi- 
ments, Abſtracted from their Solving the Variations of the Mercury, which they do not. 

FIRST, Salts Liquefy'd Chryſtallize by Heat or Cold, or by the Expanſive and Con- 
tractive Force; Becauſe in the firſt Caſe, the Moiſture is Evaporated and Leaves the Salts 
to their own Natural Contractive Force or Quality of Fixation, which are ſaid to 
Vegetate in a Dry Form; And in the ſecond, the Cold or Contractive Force, being 
a Salt and of a Fixing Nature, it's felf Contributes to the producing the fame Effect 
of a Contractive Force or of Fixation. 

SpcoNp, Water is ſaid to be Naturally Ice, becauſe Salt is, which very much Re- 


ſemblesir; This ſeems to be a very Triffling E Concerning the Word, Natural; 
Since 


it mabe it Sparkle by Separating it's Parts into ſmall Globules; 


"$330 


Cab K. abt of the Abos of Real pute op Euren, 


Since Bodies ate Capable of being either Fixt, or Fluid; And that Capacity is their 
Nature; Nor is it more Natural for Water to be Fixt, or to be Ice, where there is 
a Power, as that of Cold, ot the Contractive Force, to Produce ſuch an Effect in it, 
than it is for it to be Fluid, where there is another Powerfull Principle, or the Ex- 


panſive Force, which is the Cauſe of ſuch Fluidity ; The Nature of Bodies is not 
an Abſolute, bur a Relative Thing, and Varies and Differs according to the Relations 


and Cireumſtances, under which it Lies to other Beings, which are Applyed to it, 


Thus ke is Water it Applyed to Fire, or the Expatiſiv Force, and Water is Ice, if 


Applyed to Salt, or 85 Conttattive. 

DR. Lifter adds by way of Corollary ſomething concerning Healthfull and Sickly 
Seaſons, that ſince, in very Cold and very Hot Seaſons, the Mercury and other Li- 
quids have the leaſt Violence done them, the Humours of our Bodies in all Probabi- 
lity muſt be in ſome Meaſure accotdingly Affected; And that therefore Cold is 
Healthfull; Which He 1/. Argues from the vaſt N amber of Old Men and Women, 
Which are to be found upon the Mountains of England, Comparatively to What are 
found elſe where. 

24. FroM Cold being more Agreeable to our Natures than Heat is, becauſe tho 


the Blood of Quadrupeds, Fowls, and Men, is Hot, yet that of Infects and Fiſhes is 
Cold, and He has found, that there are above a Hundred Species of the latter to one 


of the former. 
34d. As a farther Argument of the little Injury, which Cold does to the Nature of Ani- 


mals, He fays He has Teen Hexapode Wortns, and Flies of divers Sorts, Frozen in the 


Winter, He has taken them up from the Snow, has caſt them againſt the Glaſs, and 
they would Endanger the breaking of it, and make it Ring, like ſo much hard Ice; 
Yer when He has put the Inſects under the Glaſs, and ſet them before the Fire, they 
would, after a ſhort Time, nimbly Creep about, and be gone, if the Glaſs, which He 
Whelm'd upon them, had not ſecur'd them. 

4th. AN Eminent Phitoſop her Contradicts this Notion of Cold being Healthfull, 
{fd that other common Provetb, that a Gteen Chri/t#zas makes a Fat Church-Yard, 


becauſe the Plague broke ont at Condon, after a long and Sevete Winter, 1665; To 


55 He Anſwers, that a Plague is a Foreign Diſeaſe, and Proper to Aſia, and comes 
to us only by Trade and Infection from Commerce with thoſe Parts; To which ſe- 
veral Particulars we Alledge. 
FIRST, That Cold, or the Contractive Force, cannot be Concluded to be Healthfull, 
from the Riſe of Mercury in the Tube, unleſs Heat, or the Expanſive Force, may be 
ſo too, by which it alſo Riſes; ; However this we may ſay, that the Force of the Air, 


when Hot, or Cold, and Dry, is then the greateſt, it's Craſis ſtrongeſt, and therefore 
ſtrikes the moſt Briskly, at ſuch Times, upon the Nervous or Sanguineous Syſtems, 
Which makes us more Chearfull, and the Nerves more Active, and the Blood Circulate 
much better; And in theſe Caſes the Mercury Riſes ; But if it is Cold, or Hot, and 


Moiſt, the Mertmy Sinks, and the Air Droops, which not Affecting our Bodies with 
fo lively a Motion, is therefore not ſo Healthfull ; So that the Healthfullneſs of 
Weather ſeems rather to Conſiſt in the Dryneſs, or in the Force and Springineſs of 
the Air, when the Expanſive or Contractive Forces are in the greateſt Vigour, and 
the Sicklineſs in it's Moiſture, or in the Flaccidneſs and Languor of it, when the Ex- 
< 9 5 or Contractive Forces are broken and Diſſolved, that is, Moiſture ſeems to 


roceed from the Expanſive of Heat, and the Contractive of Cold, Weakening and 


Impairing each other ; Thus the Expanſive of Fire, or the Sun, Acting againſt the 
Contractive of Ice, or Froſt, or Snow, Produces Water, a Thaw, or Rain; From 
whence the Old Proverb may Poſſibly be true, that a Green Chriſtmas, or a Moiſt, 
makes a Fat Charch-Yard. 

SECOND, Cold can never yet be Inferred to be Agrecable to our Natures, from the 
Cold Vitals of other Inſects; Since Our's are both Cold and Hot, that is, Conſiſt of 
the Nervous, or Cold, and of the Sanguinenous or Hot, ot, which is the ſame, of the 
Contractive and Expanſiye Forces; and Thus Cold by it's Contractive Force Preſſes 
upon the Blood, and gives freſh Life and Motion to it; For, as the Lympha of the Blood 
becomes a Jelly, when ſet in a Warm or Cold Place, I ſuppoſe by it's own Proper 
Inclination to Coagulate, fo the Blood on the Contrary becomes more Fluid, either 


ſrom the Expanſl Ive of Ie or the Contractive of Cold, | : 
| | TairD, 
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Concerning. Preamaticks. and Hydroſtatic „ Book III. 


THiRd, As for the Inſects Reviving by the Fire, When Frozen in Snow; ſince their 
Yieals are Naturally Cold, it cannot be Injurious to them, and the extraordinary 
Heat of the Fire will. equally. put a Cold Fluid into Motion, when, Frozen, as the 
gentle Heat of the Sun will, when it is not; And it is very likely, their Vitals arc 
much of the ſame Nature with Water, and tho Frozen into Ice may, becauſe of it's 
Simple Compoſition, caſily be made to Circulate by Heat, whereas the Blood of o- 
ther Animals, being more Compounded, when once firmly Congeal d, tis Impoſſible 
by any Heat almoſt, to Diſſolve it:; Again. the Vitals of Inſects lying in a ſmall 
Compaſs, and being cover'd with a tender Skin, are more readily put into Motion 
by the Fire, than thoſe, of other Animals, which, lic Peep: in the Fleſh. and are not 
eaſily, Approach d by any External Impreſſions. 3 
Foukrh, As for the Plague after a hard Winter, hat. poſſibly might. not Ariſe 
from any Foreign Infection, nor yet from Cold, and ſo will not Contradict the Old 
Proverb of a Green Chriſtmas, c. But from an extreme Diſſolution of the Craſis 
of the Air, after it had been long held and bound up by a. hard Froſt, as the worſt 


Thaws ſometimes ſucceed the ſevereſt Winters, 
FROM Dr. Liſler, we ſhall Proceed to Mr. Hugens's Celebrated Experiment upon the 
Barometer, Wien 
Monſieur Hu-....$ 31. THAT a Tube, fill'd with Mercury perfectly Purg'd of Air, — Inverted, will | 
gens's Experi- remain top full to the Height of 75 Inches, equal in Weight to 89 Foot of Water, and 
ment upon it is not known, whether it will not be Suſpended till Higher; If the Mercury is 
Conſidered, and not Purg'd of Air, or if a ſmall Bubble of Air enters into the Tube, or if the Tube 
ram e be ſhaken or ſtruck, it Immediately Falls to it's Standard of about 29 Inches, and 
e N after ſome Ebbs and Flows, or Reciprocations, at length Settles at that Stand- 
ranſact. ard. 155 | 
5 5 1.3 Tu Solution of 1 Phænomenon, by the ſaid Mr. Hugens, is as Po ing . 
thorp's A- THaT There is a Subtile Matter, which Penetrates Glaſs, Mercury, &c. which has 
* a Preſſure Peculiar to it's ſelf, and by being added to that of the Groſſer Air, Sup- 
ports the Mercury at the fore · mention d Height; That this Subtile Matter, tho it can 
Penetrate Glaſs, does not Preſs upon the Mercury in the Top of the. Tube, when 
_ full, ſo as to make it Deſcend, for two Reaſons, 
Fist, Becauſe the Parts of the Glaſs, which are Impervious, take off a great deal 
of the Preſſure, ſo that That, which Paſſes thro the Pores, is very ſmall in Reſpect 
of the whole Surface of the Mercury at the Top of the Tube, whereas the Mercury 
in the Ciſtern is Preſſed by this Subtile Matter all over it's Plane; Second, as the Parts 
of the Mercury above, which lie under the impenetrable Parts of the Glaſs, are freed 
from the Preflure of the ſubtile Fluid, ſo are they cloſely United to the Glaſs 
and to one another by a ſort of Coheſion, whereby the other, which lie under the 
Pores of the Glaſs, and are Expos'd to the Preſſure of the ſubtile Matter, are like- 
wiſe kept Suſpended ; Laſtly, it by any Violence there is the leaſt Room made for 
the ſubtile Matter to enter, it Ruſhes in and Purſues the Mercury, till the upper Preſ- 
ſure of the ſubtile Matter is in an equal Balance with the lower, that is, when the 
Mercury is fallen to it's uſual Height. 

THERE are five Things therefore to be prov'd in this Account ; Firſt, that there 
is a Preſſure of ſuch ſubtile Matter, different from that of the groſſer Air, and able 
to Suſtain the Mercury's Height; Second, that there arc Pores in Glaſs, which this 
ſubtile Matter Penetrates; Third, that there is a Coheſion of the Mercury with the 
Parts of Glaſs, and with it's own; Fourth, that this ſubtile Matter has no Effect, till 
there is Room made for it in the Top of the Tube, and then that, Deſcending till 
the Mercury is only 29 Inches high, it is in an Aquilibrium with the Preſſure of the 
{ame Subtile Matter below; Fifth, that the ſhaking or ſtriking of the Tube, or the Ad- 
mittance of Air, or the Mixture of it with the Mercury. makes Room for this Subtile 
Matter. 

DR. Walls, N does not ſam fully to Underſtand Monſicur Huzgens's Hypo- 
theſis, when He thinks, that the Glaſs at the Top of the Tube is every where Per- 
vious according to this Account; And therefore his Firſt Objection is not of Force 
againſt it, that, ſince there is a Preſſure above thro' the Glaſs, he does not ſee, Why 
that ſhould not be equal to the Preſſure below, and Conſequently, why, that Subtile 


Mae being in Aquilibrium, the Mercury ſhould not Deſcend by it's own Weight; 
Whereas 
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Whereas Monſieur Hugers denies there is a Preſſure thro all Parts of the Glas, and there- 


fore Athrms, that it is leſs above, than that, which lies upon the Ciſtern: Second, Dr. 


Wallis ſays, that granting the Preſſure is not ſo great thro' the Glaſs, as it is on the 
Mercury below, the ſame Obſtacle of Glaſs would remain, when the Tube is in Part 


empty d, or the Quick-Silver Unpurg'd, the Pores of the Glaſs not being made more 


Open or Peryious by either; It is Anſwerd, that nothing is more Notorious, than 
if a Veſſel was full of Quick-Silver, and cover'd with a Plate, in which ſome few 
{mall Holes were made, and Water Stagnating upon it, that the Water would not 
Deſcend, till the Quiek-Silyer gave Place, and that a great Part of the Preſſure would 


be Intercepted by the Solid Part of the Plate; But if the Mercury ſhould be made 


to Deſcend, that then the Water would immediately Tranſmit it's ſelf thro' the Fo- 
ramina, and lie upon the Mercury with it's whole Weight; Taking the Water then 
for the Subtile Matter, and the Cover for the Top of the Tube, and it will be Mon- 
ſieur Hugenss Caſe, in which there is nothing Monſtrons, or Unaccountable : Third, 
Dr. Wallis Objects, that if it freely Penctrated Glaſs, the Preſſure of the Subtile Mat- 
ter would be much the ſame, notwithſtanding the Glaſs, as without it, and therefore 
the Mercury would Deſcend at the very firſt, but this is Anfwer'd in the Firſt, and 


Second Articles; If it Penetrated with tome Dithculty, and was, as it were, ſtrained 


thro it, then the Mercury would not Deſcend at once as it does, but by Degrees; 
On the other Hand we ay, that as ſoon as the Quick-Silver Unſtops the Foramina 
of the Glaſs, the Subtile Matter flows in like a Torrent, and with the greateſt Eaſe 
and Freedom Imaginable, and therefore the Mercury muſt Deſcend in an Inſtant, as 
is Experienced: Fourth, Dr. Wallis ſays, the Weight ar Preſſure of this Subtitle Mat- 
ter cannot be ſo Conſiderable, as that, when let in at the Top of the Tube, it ſhould 
drive down the Mercury with that Vehemence; And I add, nor is it Conceivable, 


how it ſhould keep it up to that Height, for, according to Monficur Hugens, it's Preſ⸗- 


ſure is much Greater than that of the Groſſer Air; Fifth, Dr. Mallis does not Un- 
derſtand, why the Mercury Unpurg'd from Air, ſhould Defcend ſooner, than when 
it is Cleanſed from it, nor I ſuppoſe, Monſieur Hugers ; Sixth, Dr. Vallis Thinks, 
the Coheſion of the Parts of Mercury is Inſufficient to Salve this Effet, and more 
Eſpecially it's Adheſion to the Glaſs, the Contact of which it rather Declines, tho 
Dr. Hooke is ſaid to have found it ſtick to the Sides ; as was Mentioned before: 


MoNSIEUR Hugens, to make good his Hypotheſis, of all the five Particulars, to be - 


proy'd, only Endeavours to Eyince, by two Experiments, one Part of the firft, viz. 
That there is a Subtile Preſſing Matter. 


For Firſt, He ſays, two Plates of Metal or Marble, whoſe Surfaces are Perfectly Plane, 


ſtick ſo cloſe together, that, the uppermoſt being lifted up, the undermoſt follows without 
quitting it; He took two of an Inch Square, the lowermoſt held up three Pounds of 
Lead, and would keep thus together, as long as you Pleaſed; He put them into an 


Exhauſted Receiver, in which the Preſſure of the Air did not Suſtain an Inch 


Height of Water, they yet did not Disjoin; He put Spirit of Wine betwixt the two 
Plates, they till obtain'd the ſame Effect, both in a full and an Exhauſted Receiver; 
from whence He Thinks there is no more Reaſon to Doubt of the Preſſure of a Sub- 
tile Matter, than of the Air it's (elf, to which this Effect is Univerſally Aſcrib'd. 
To Which we Anſwer FIRsr, that from Hence it is Plain, that the Adhefion of the 
two Plates does not Proceed from the Preflure of the common Air; If it did, the 
Preſſure of the common Air muſt Contribute to this Effect, whereas by the forc- 
going Experiment the Subtile Matter does as much without it; That is, with the 
common Air the undermoſt Plate does not Suſtain a greater Weight of Lead, and 
without it not a leſs; So that it is hard to Imagine, how that ſhould be a Cauſe, 
which is no ways Aſſiſting in Producing the Effect; And Monſieur Hugens by this 
Experiment Deſtroys the Argument He makes uſe of, which is, that He may as juſtly 
Affirm, that the Coheſion of theſe Plates in an Exhauſted Receiver Procceds from a Preſ- 


ſare of Subtile Matter, as Others, that their Coheſion out of a Receiver Ariſes from a Preſ- 


ſure of common Air, which all are Agreed in, but by this Experiment it is Evident that 
their Coheſion out of a Receiver, or in the open Air, is not owing to ſuch a Preſſure; 
and therefore Mr, Hugens can no more Juſtly Athrm, that it is owing to the Preſſure 
of a more Subtile Matter in the Receiver, than others have done, that it is owing to a Groſ- 


{ex out of it; This way of Arguing ſeems to be True and Genuine enough, but yet Cofi- 
9 | clades 
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Concludes quite Contrary to what Mr. Hugeus Deſign'd ;' | Beſides, how can te Co- 
heſion of theſe Plates be owing to the Preſſure of the common Air, when the Height 
of Water, which is Derivd from the lame NS aid 18 Duni in ere oe: chis 
Coheſion 1 „ — 10 445 

Scoop, It will not be eh Underſiood, Mor; in a x Huld, as the Air, in | hich 
an equal Balance is Maintain'd, there ſhould be ſuch a Preſſure; ſince? we find in 
Water, whoſe Weight is much greater, a Freedom to Bodies of moving according to 
any Direction, and fo likewiſe in Air, to theſe Plates, Singly or Jointly, tho' not 
from one another, which ſhows the Cauſe is to be ſought in the Plates, and not in 
the Air; If it be ſaid the Air has not Time to Succeed into the Vacuum betwixt 
the Plates, it ſeems to be a mere Fancy to Affirm it of fo Subtile a Body, as that of 
Air, and ſuppoſing it had not Time, there would no Inconvenience Ariſe from thence; 
ſince granting the Space betwixt the Plates as Void, as the Medium in an Exhauſted 
Receiver, and nothing Succeeded into it, yet the Air is not ſo Thick and Conſtipated, 
that it would be Imp pdoſſible to Comprels it by the Disjoining of the Plates, tho 
none of that Compreſſed Air ſhould Succeed into the Space betwixt the Plates. 

TRHIRD, If therefore there is no Reaſon to Attribute this Effect to the Preſſure of 
the Groſſer Air, there is certainly leſs Reaſon to believe it Produc'd by that of a Lighter 
and more Subtile ; there are at leaſt the ſame Objections againſt the Preſſure of this 
more Subtile Matter, which lie againſt the other; Namely, I/. It's not Raiſing the 


Water above an Inch, for if the Preſſure of this Subtile Matter has the ſame Effects 


with the Imaginary one of common Air to' keep the Plates together, it will likewiſe 
have the ſame Effects with it to Raiſe the Water Higher; Eſpecially ſi ince this Preſ- 
ſure is thought to be ſtronger than the Preſſure of common Air; 24. It's 
being in an Acquilibrium, for be the Medium Thinner or Groſſer, it will 
Obtain that Property, if it's Parts are Fluid and Homogeneous; If it is not Fluid, 
there can be no Motion Perform d in it, and if it is not Homogeneous, nothing certain 
and Conſtant can be Affirm'd of it: It might farther be eaſily Demonſtrated, whether this 
Phznomenon was owing to the Preſſure of this Subtile Matter, by Examining the 
Weight of the Mercury in a Tube, which, if three Pounds, tis the ſame Weight 


with: what the undermoſt Plate will bear by the Aſſiſtance of the ame Preſſure, it 


not, this Subtile Matter is a mere Chimera. 

FourTn, What therefore has been generally Aſſien'd to ehe Prefluce of - the At- 
moſphere, it is Plain, requires another Cauſe, Which we ſhall Venture to give; 
Namely, the Strong and Eager Attraction of theſe two Plates, Derived from DE . 
panſive Forces. 

TRE Queſtion i bs FirsT, why that Attraction | is eſomeriiivs Senſi ble, and at other times 
nor. 

Second, How it is Perform'd, or the Kale and Manner of it. 

FIRST, If two Bodies do not Touch one another, unleſs the Expanſive Force is 
very Strong, as in Electrical or Magnetick Bodies, and in Fire and Flame, It is not 
Senſible ; Becauſe the Contractive Force to the Earth is Superior, and Takes off from 
that Inclination, which One Body has to Unite with another, by that greater Propenſity 
it gives them to the Earth, which has an Infinitely greater Contractive Force, than Bo- 
dies Generally are found to have of the Expanſive amongſt themſelves ; So if we 
place one Drop of Quick-Silver near another on the ſame Table, they will not Unite till 
they either Touch, or very nearly Touch, each other; Becauſe they both have a ſtronger 
Contractive Force towards the Earth, than an Expanſive towards one another; But 
if they Touch in one Part only, they Immediately cloſe into one round Globule ; 
Becauſe as the Contractive Force is ſtrong towards the Earth, ſo is that of the Ex- 
panſive by which they Unite; Water will have the ſame Effect, if two Drops of it 
are placed near each other, but the Union of them is not ſo Quick and Expedite, 
becauſe their Expanſive Forces are not ſo Strong, as is Evident from the Exceeding 
Volatility of Mercury in Reſpect of that of Water; On the other hand, if we ſer 
one Globe of Gold to another, they will not join by ſuch Contact, becauſe their 
Contractive Force is greater to the Earth than their Expanſive to one another; But 
if two Plates of Gold touch one another in more Parts than they do not touch, that is, if 
their Surfaces are Plane and Even, they will Unite by that Mutual Contact; Becauſe 


each Part Senſibly e it's | [elf to each Part and the Contractive Foree to the 


Earth 
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Earth in both, being now as of one Body, ſuch Expanſive Force is Superior to any 
ſmall Contractive Force, which can be brought to Separate them, as of three Pounds 
of Lead; Tis True, they may be more caſily Separated Sideways ; 3 Becauſe by that 
| Means we Conquer the Expanſive Force, by which they Unite, of each Part by 
Degrees, that is, the Expanſive Force of a Line at once, whereas if we Endeavour 
to Draw them Perpendicularly from one another, we are to overcome the Ex- 
panſiye Force, by which they Unite, of a whole Surface. 
SECOND, It is not farther Improbable, but ſomething elſe is like wiſe Requif ite, to the 
Uniting of the Plates, vis. The ſame kind of Expanſive Force; So if we put a 
Plate of Metal upon a Surface of Poliſh'd Stone, ſince their Forces are Diſſimilar, 
they will not Unite, there will be no Adheſion of them, and they will no ſooner 
Cement together, than Oil and Water will Mix by a mutual Contact. 
THIRD, And this may give ſome Account of the Coheſion of Matter, that is, 
this Expanſive Force of one Part to another is Probably the - Cauſe of it, or which 
is all one, a natural Tendency of the Parts in Matter, which is Solid, tho' not 


many times Perceptible to us, by which they Unite with ſeveral Degrees of Tena- 
city or Force of Attraction. 


Tax Second Experiment is of a Siphon of unequal Legs, by which Water is See Pag. 459. 


drawn, out of a Veſſel, the Effect of which is Aſcrib'd to the Preſſure of the Air 
upon the Surface of the Water, which makes it Riſe in the ſhorter Leg, after we 
have Extracted the Air by Suction, and in the longer Leg it Deſcends by it's own 
Gravity; Monſieur Hugens has Obſery'd the ſame Effect to Obtain in an Exhauſted 
Receiver, where the Water is Purg'd of Air; And therefore 1/7. He Concludes there 
muſt be a Preſſure of a more Subtile Air than that of the Atmoſphere ; 24. And 
from hence He alſo thinks, by knowing to what Degrees of Force this Preſſure 
Reaches, that is, by Experiments made with longer Baroſcopes than Mr. Boyle's, it 
will perhaps be found, that it is ſufficient to Cauſe the Union or Coheſion of Glaſs, 
and Other Bodies, which, He is of Opinion, require a more Poſitive Cauſe of their 
e than bare Contiguity or Reſt, as u Feather f To which We 
Anſwer; . 

Te This Effect of the Water Riſing in he: Siphon is certain, as 2 in an Ex: 
hanſted Receiver, as out of it, for the Reaſons Alledg'd it cannot be Deriv'd from 
the Air's Preſſure, and if not, as was likewiſe ſaid before, it is more Unreaſonable 
to Suppoſe it Proceeds from the Incumbent Weight of a ſtill thinner Fluid; But it 
is a wonderful Thing, that ſeveral of this Kind of Phænomenons ſhould be Attribu- 
ted to Gravity, whereas we Perceive nothing at all of it our ſelves, and the holding 
out our Hands in the Air, or in Water, and the feeling no Preflure from thence, is 
a Sufficient Confutation of ſuch Solutions; Or Suppoſing that the Inferior Column 
of a Fluid to the Hand Æquiponderates the Superior, and that therefore we Feel no 
Preſſure, how comes it yet to Paſs, that we are not Senſible of any, when Perhaps 
a Floor, or a Table, Supports one Side of our Hand, and Leaves the other to be Preſ- 
ſed by the whole Weight of the Incumbent Fluid ? 'Tis therefore Probable, 


FirsT, That there is an equal Balance in Perfect Fluids of the Expanſive and Con- phat the Nu. 
tractive Force nearly, as in Air and Water, ſo that tho' the whole may Gravitate, as _ 4 , 5 
Water, or not Gravitate, as Poſſibly Air does not, but is rather Expanſive, yet . 


a Contractive or Expanſive Force is not Felt by any Animate, or it's Effects Perceived 
by any Inanimate Beings ; vi. In the Preſſure, or the Expanſive Forces, one way, or 
the Contractive another, of the Parts of the Fluid; there is no manner of Force 
Senſible, the Forces being equally Poiſed on all Hands. 
SkcoNp, That where the Contractive Force of any Body, as Gold or Marble, is why Bodies 
Superior to that of the Fluid, as Water, which Encompaſſes it, the Preſſure of the Peſcend. 
Fluid towards the Earth is ſo much leſs, as the other is greater, and therefore the 
Deſcent of Bodies is not more owing to the Contractive Force of the Solid, than to 
the Expanſive of the Fluid, for in this Reſpect, and in this Compariſon, the Water 
as much Aſcends in Reſpect, and Relatively, to the Gold or Marble, as the Gold or 
Marble Deſcends in Reſpect, and Relatively, to the Water. 

THIRD, That where the Preflure of the Fluid is greater,” the preſſure af Real Space oY Bodies 
or Body, to the Earth is ſo much leſs, and therefore the Aſcent of Cork or Wood 4/#- 
in | Web. | is not more owing to the Expanſive of the Solid, than the Ah” 
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of. hs ie For in this pars and in tub ee the Water as wu Del. | 
cends in Reſpect, and Relatively, to the Cork or Wood, as the Cork or Wood Af- 
cends in Reſpect, and Relatively; to Water; What therefore we Imagine, and which 
we Believe to be the Truth in Nature, is, that Bodies Aſcend or Deſcend © by their 
proper Expanſive and Contractive Forces in Relation to each other, ſo that what may 
be a Contractive Force, in one Compariſon, may be an Expanſive in another. 

Tae Reaſon, then which we give of the Water's Riſii ing in the Siphon, is, not the 
Weight or Preſſure of the Air, becauſe that cannot be the Cauſe of it, ſince the 
ſame Effect happens, according to Hugers, in an Exhauſted Receiver, nor can it Riſe 
without Suction ;; The Reafon Conſequently, I fay, muſt be this, that Suction hay cing 
the Nature of an Expanſive Force, as it Acts againſt Gravity and the Contractive, be. 
comes in ſmall Tubes, in which Suction can Prevail, Superior to the Contractive of 
the Water, and by that means Elevates it to a certain Height, after which it will 
Deſcend by it's own Contractive Force, and ſink in the Inferior Contractive, or the 
Comparative Expanſive of the Air, which lies under ; or which is all one, if we Fill 
the Siphon with Water, and then put the ſhorter Tube i into the Water, and leave the 
Orifice of the longer open, the Effect will be the ſame ; Becauſe, then the Water 
will be Raiſed without Suction in the ſhorter Tube, and again Deſcend, as before, in 
the longer; But if the Tubes are equal, then there will be no greater Force in one 
Tube than another, and Conſequently, the Water, contained in the one, will Obey 
the Force of it's Contractive, and will Fall into the Air, and the other will not Fall 
into the Water, if leſs than 3 2 Foot High, as is Experienced. 0 

O the other Hand if one Tube is longer than another, and both are Fill d with Water, 
one Aſcending, which is the ſhorteſt, and the longeſt Deſcending, if it be askt, how the 
Water in the ſhorteſt comes to Aſcend Contrary to it's proper Gravity, we Anſwer, be- 
cauſe Fluids do not Act according to their Gravity, but their Preſſure or Expanſive and 
Contractive Forces, in Fluids of an equal Balance, and therefore the Water in the 
Baſon being Stagnant and in an equal Balance, that has no Influence upon the ſhorter 
Tube of the Siphon, but the Water in the longer Tube of the Siphon giving way, 
i. e. Weakening the Balance of the Air below, the Water in the ſhorter Tube Preſ- 
ſes to that Part, where it finds the leaſt Reſiſtence, like Air into an Exhauſted Re- 
ceiver, or Which is the ſame, the Water Deſcending i in the longer Tube has the Force 
of an Expanſive to that in the ſhorter, by which it Draws and Attracts it aſter it by 
it's Superior Force, and has thereby the Effect of Suction or an Expanſive. 

So Again, if we take this Siphon and Invert it with it's Orifices upwards, and fill 
it with Water, the ſhorter Tube will Spout out Water, as the longer did in a con- 
trary Poſition, becauſe the Contractive Force of the Water in the longer Tube now 
Prevails againſt the Contractive in the ſhorter, and therefore has the Force of an Ex- 
panſive, by which it 1s Raiſed into the Air in Spouts or Jetteaus, V. Sturmins's Col- 
lege Curioſum. 

Bur Suppoſing Monſieur lagen had Prov'd a Preſſure of this Subtile Matter from 
theſe to Experiments, He is yet far from Solving the preſent Phænomenon, becauſe 
He does not Pretend to give a Reaſon, Why the Force of a Subtile Matter ſhould be 
more Weighty, and Raiſe more Mercury in the Tube than a Groſſer; That is, He 
* too much Senſe to go about to Prove, that a Lighter Body has more Weight 
than an Heavier. : 

IIS However was only one Article to be Prov'd, 

IHE Second is, that there are Pores in Glaſs, which this Subtile Matter Penetrates 
at Pleaſure; which is no ways Evident, becauſe one would be apt to Suſpect there 
are no ſuch Pores, which are generally made by the Corpuſcular Philoſophy, to ſuit 
© ſuch certain Parts as are cut out and ſhap'd for them; However we may Reaſonably 
Doubt of them, till they are Demonſtrated ; Eſpecially, if the Appearances or Effects 
in Nature may be Accounted for another away, than by ſuch Imaginary Suppoſitions, 
which are Contriv d only to ſerve the Ni of Solving, what is thought Impoſſible 
to be done without them. 

Tas Third is, that there is a Coheſion of the Mercury with the Parts of Glaſs, 
which Dr. Mullis Diſowns, and Dr. Hooke Affirms, and both may Poſſibly be in the 
Right, in different Circumſtances of it; for at the Top, the Mercury certainly De- 
den the Contact, and ſtands in a Conves, as all other Fluids do, where they are 
10 of 
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of a vaſtly different Specifick Gravity or Preſſure from thoſe Bodies, which Surround 
them; for in ſuch a Caſe the Actions or Forces are ſo different, that they cannot 
Unite, but the Quick-Silver is left to follow it's own Contractive Force to it's ſelf, 
rather than it's Expanſive towards the Glaſs ; On the other Hand, if there is a Preſ- 
ſure of Quick-Silycr from the Parts above upon thoſe below, the Caſe is Alter'd; 
and ſince it is Preſſed, it Tends towards the Weakeſt Part, and therefore Urges; 
with it's Expanſi ve in Conjunction with the Expanſive of Preſſure, the Sides of the Glaſs, 
by which it Adheres to them, which Adheſion is Probably very Significant in Produ- 
cing the Effect we are now Conſidering ; And for that Reaſon a Tube of a large 
Bore would not Exhibit to. us the ſame Phznomenon , as my Lord Brogneker 
very Juſtly Thinks and Owns, 

THE Fourth is, that this Subtile Matter has no Effect, till the Pores of the Glaſs 
are unſtop d by the Mercury's Subſideing; This therefore Depends upon the Glaſs 
haveing ſuch n which are not Proved, nor are we willing to Acknow- 
ledge. 

Firrh, It will be Enquired, whit the Reaſon is, why the Mercury Deſcends upon 
the Air's being Admitted, or upon ſhakeing of the Tube; Which Monſicur Hugens 


does not likewiſe Account for. HY raed Boa 
F 32. My Lord Brouncter's Notion of this Experiment 1s, as Follows, cker's Expla- 


nation of the 


1. Tunar There may be in the Air, where Mercury is only to be Supported, as Foregoing Phd: 
in a full Tube, yet a greater Weight, than what will Suſtain only 29 Inches; 24. nomenon. 
That this Purer or more Subtile Part of the Air is of a like Nature with the Groſ- cps a 
fer, and therefore Springy, and Conſequently Acts, in that Reſpect, as much when wal 5 pag. 
a ſmall Portion of it is Admitted into the Top of the Tube, as when the whole 24, Kc. 
Column is Incumbent. To which we Anſwer, pes; agp 6h 

FIRST, That if there is a greater Weight in the Air, than what will Support: 29 Inches bridgment. 
of Mercury, it would r Exert it's Force, or elſe there ſhould be a Reaſon siven, 
why it did not. 

SECOND, That it 1s ahogether Impoſſible, that the Weight, or r Spring, of the Air 
ſhould ſometimes only Suſtain 29 Inches, and at others above Double, and almoſt 
Treble, that Number, without any ſenſible Alteration of the Air, and arrtaimir with- 
out any Imaginable Reaſon, as well as without any Aſſign d. | 


As for the Springineſs of the Air, we ſhall Examine it in Dr. Walliss Arena of 


this Phænomenon, to which we now Proceed-: 5/7: | et 3; 4+ Dr, Wallks'; 
8 3 3. DR. Walliss Account of this Matter is therefore this. 2 and 
tion of the 


Tnar The Spring of the Air is Neceſſary to put Heavy Bodies into Motion, Abovemen- 
which are not Impell'd by any other Force ; 24, That therefore the Elaſticity of the _ Thano- 
Air and the Non-Elaſticity of the Quick- Silver, is the Cauſe of this Effect; Since Philoſoph. 

Water by ſeveral Experiments has been Provd to have none, and Conſequently Tranſat. 


Mercury in all Probability has not; 34. That Bodies at Reſt will nor Move, with- 25 og Pag. 


out ſome External Force, as the Elaſticity or Pulſion of the Air, Admitted into the IL 
Tube, or Reſideing there, or elſe without Percuſſion, or Shakeing the Tube, or Strikeing brig 0 74 
upon it; 4th. Gravity is a Conatus to a Motion Downwards, and the Queſtion is, ! 
why that Conatus is not Senſible in the preſent Experiment ; 5th. That Gravity may 
Poſſibly be only the Effect of Percuſſion, i. e. of Shakeing or Strikeing the Tube, or 

of Pulſion, i. e. of the Elaſticity of the Air, viz. That Gravity is no Innate Principle 

in Matter, but Proceeds from ſome External Cauſe, as Pulſion or Percuſlion; and 
therefore Bodies, Accounted Heavy, will not begin to Fall, till either Pulſion or Per- 
cuſſion Intervene, and Cauſe their Deſcent. To which we Anſwer ; 

ITnar There may be ſeveral Reaſons given, why Dr. Wallis's Hypotheſis is not Valid, 

FIRST, As to the Springineſs of the Air, it ſeems to be no more than the Ex- 
panſive Force we have been Speaking of, viz. That, where the Force of the Air is 
Superior, and meets with a leſs Reſiſting Medium, it Expands it's ſelf into that Me- 
dium, and Water, or Quick-Silver, Probably would do the ſame, were they not hin- 
dered by their own Proper Contractive Force; That is, Air, in Reſpect to the Mat- 
ter, which Compoſes the Earth, has but a ſmall Contractive Force towards it, where- 
as Water and Quick-Silver have a Senſible Propenſity to it, and therefore are Obliged 
to Obey the. ſtrongeſt Direction; On the Contrary, where the Contractive Force 
is Superior to the Air's Expanſive, it is Cops, which goes not happen to Wa- 
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Water or Mercury, becauſe they have a Force of their own, - Capable of Surmoun- 
ting any we can bring againſt them; What I Mean is, that Poſſibly the Spring of 
the Air, which has been the Theme of ſo many Pens, is not, what is Prctended, an 
Elaſtick or Reſtituent Force in the Air, by which it Returnt to it's Primitive State; 
after it's Preſſure is off, but rather a Property of Preſſing and Exerting it's ſelf that 
way, where is the leaſt Oppoſition, which is the Cauſe of it's Expanſion or Dilatation, 
and it's Yeilding to a Superior Force or Preſſure is the Cauſe of it's Contraction; 
But whatever is the Reaſon of the Air's Spring, or whatever it's ſelf is, 
SECOND, There ſeems to be no Foundation for Aſſerting the Elaſticity of the Air 
to be Neceſſary to put Heavy Bodies into Motion, which are Impell d by no other 
Force, and that therefore the Air Admitted into the Tube puts, by it's Elaſticity, the 
ieſcent Parts of the Mercury into Motion; For the Air Admitted into the Quieſ- 
cent Parts of the Mercury ſtanding at it's uſual Height, does not Precipitate it into 
the Baſon, which it ſhould do, According to this Doctrine, and Air Admitted into 
the Mercury of the Baſon, ſhould Agitate and put it's Parts into e which yet 


docs not happen. 
"THIRD, It is ſaid, that Bodics at Reſt, will not Move without ſome External 


Force, as Percuſſion, &c. But the Queſtion is, why the Mercury is at Reft, and 
does not Obey the Laws 5 it's own n Gravity, as He owns in the Fourth Article we 
Mention d. 
Font The FirTH, it is Told us, that Gravity may Poſſibly be only the Effect of 
Percuſſion, &. This is Sufficiently Confuted by it's being Prov'd to be an 1 Innate 
5 Force in Matter, 
A Solution $ 34. MR. Hugens's Account of this Experiment, my Lord Browncker's, and Dr. 
| IE Hs 55 Wallis s, being Inſufficient, we ſhall Propoſe another, which is this. 
menon from be FIRST, That, the Tube being fill'd to 29 Inches, the Mercury, as was ſaid before, 
Doctrine of the is there Suſpended by the Air's Expanſive and Contractive Force, and not by it's Gravity, 
Sa in Conjunction with the Expanſtve Force of the Mercury towards the Glaſs, by which 


Contract ive 
Forces. it Unites and Cements with it; ö and by this Means there is an equal Balance of all 


the Forces. 

SECOND, That Where two Fluids are once in an Mellibeken, an Addition of 
the ſame Fluid, on either Hand, does not Deſtroy the equal Balance; So if the Ex- 
periment be made in a cloſe Room, in Reſpect of Air, or in a Veſſel, where 
it is Impoſſible for the External Air to Enter, whether it be made in a larger Room 
or Veſſel, or in a ſmaller, the Effect will be the ſame, that is, a greater or leſſer 
Quantity of Air will not Deſtroy the equal Balance ; On the Contrary, if a Tube 

be filled with Quick-Silver to twice, or Poſſibly to any Height, in Reſpect of the 


common Standard, ſo as there is no Air above, it will not Preponderate, for this 


Reaſon 3 Becauſe all the Parts of Quick-Silver are at Reſt, or in an Equilibrium a- 

mongſt themſelves, as well as thoſe of Air, that is, the Expanſive Force of the Mer- 
cury towards the Glaſs, be the Glaſs Tube longer or ſhorter, ' will be the ſame, by 
which Expanſi ve Force it is United to it; The Expanſi ive Force of the Air, by which 

it Exerts it's {elf againſt the Contractive or Gravitating Force of the Quick-Silver, 
is likewiſe the ſame, ſo as to hinder it's Deſcent, ſince the Parts of the Quick-Silver 
are cqually Balanced amongſt one another; But if the Diameter of the Tube or Cylinder 
is too Large, the Expanſive Force of the Mercury towards the Glaſs in the Parts, 
which lie towards the Axis of the Cylinder will not be much, and will therefore 
Deſcend towards the Earth by their ContraQive or Gravitating Force to it, by which 
Means all the Quick-Silver will Subſide; And thus it is not unlikely, but in a Siphon 
of unequal Tubes in length, Inverted upwards, if the Foramen of the longer is ſtopt, 
that the Water in the ſhorter Tube will no more Flow out, than if Inverted down- 
wards, it will in the longer, if the Foramen of the ſhorter is likewiſe ſtopt, or in 
the ſhorter; if the Foramen of the Longer is, but if both are unſtopt, the Water 
will Aſcend thro' the ſhorter, and Deſcend thro* the longer; Since this was Writ, 
I find the Conjecture was not Wrong, being Experimented by Sturmins in his Col. 
legium Curioſum, Tenram ß. Pag. 29. Which ſhews the equal Balance of the Parts of 
Water amongſt each other, in ſuch unequal Tubes. 


\Trind, As to the Mercury's Deſcending in 'a Tube by rechen, or when any 
ways ſhaken, it is Evident, that ſuch an Additional Force Deſtroys the Æquili- 


brium, above Deſcribed, of the Expanſive and Contractive Forces.  FovuRrTn, 
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FourTH, If Air, or even the leaſt Bubble of it, enters, that alſo Deſtroys the ſaid 
Balance, ſince we make the Natural Expanſive or Contractive Force of the ſmalleſt 
Portion of Air to be equal to the largeſt. 

FiFrh, If there is a Vacuum, or thin Æther, at Top, that will have the ſame 
Effect, ſince it is not of the ſame Specifick Force in it's Expanſion with Mer 

cary 3 And this alſo obtains in the Siphon, where the Foramina are upwards, 
for if we unſtop the Foramen of the longer Tube, the Water in the longer will 
; Preſs upon that in the ſhorter, till it is Reduced to an Aquilibrium with it's ſelf, 
that is, Water does not Act upon Water, ſo as to Produce Motion, nor Air upon 
Air, nor Mercury upon Mercury, tho' they have all an Innate Force of Expanſion, 
which they Exert, when they meet with Bodies of a different Nature 3 Thus Air will Ex- why Air ben. 
pand it's lelf by it's proper and Innate Force into a Vacuum, or a thinner Medium, zrates into wa- 
or into Water, tho' a thicker, Water into Salts and Earths, Spirit of Nitre into Sil- = of FO, 
ver, and Aqua Regalis, or Mercury, into Gold; Namely, that which has a greater Ex- Spirit F 
anſive, Volatile, or Spirituous, Force will Exert and Expand it's ſelf into that, which e Silver, 
has a Leſs, if the Contractive, which belongs to the leſſer Expanſive, is not too great > ei; nee? 
to be Surmounted by ſuch greater Expanſive; "For Air, or Water, cannot Penetrate into int Gold. 
Iron or Marble, nor Spirit of Nitre, or Mercury, i into a Diamond; And this Abundantly 
Proves the Difference we Maintain betwixt the Expanſive Force, and Gravity, ſince 
by the firſt, the preſent Phxnomenon of Mr. Hugers's, as well as ſeveral others, may 
be eaſily Solv'd, but cannot by the laſt ; and therefore what Philoſophers offer con- 
ccrning ſuch Gravity of Air, or the Subtile Matter, is of no 88 2 875 to the Solution 
of this Important Problem. 

THE Laſt Explication, which Dr. Vallis gives, is, tee there may be ſome Springy 
Parts of Air, Intermixt with the Mercury, which ſhall be able to Support it to a 
greater Height than uſual 3 Becauſe each Springy Part of Air has the ſame Force as a 
larger Quantity 3 But this, as He owns, Concludes, that Mercury Unpurg d from Air will 
ſtand Higher, than that which is Purg'd, Contrary to the Experiment, which Preſcribes, 
that the Mercury ſhould be well Purg'd from Air, and Affirms, that if the leaſt Air 
is admitted, the Mercury Falls, which, according to Dr. Vallis, ſhould Riſe the Higher 
for ſuch an Acceſſion. 8 

5 35. We Shall now therefore go on to Mr. Boyle's Statical Baroſcop E3-: An Account of 

Ir Conſiſts of a Glaſs Bubble, about the Bigneſs of an Orange, Blown Wee the Statical 
Thin, and Counterpois d in a fine Balance, that would turn with the 307h Part of a oth he 
Grain, by one Drachm and 10 Grains in Braſs or Lead, or which is beſt, Gold, as Philoſoph. 
bearing the leaſt Proportion to the Magnitude of the Bubble ; There may likewiſe Os 
be Fred to the Anſa, or Cheek, of the Balance an Arc of a Circle, Divided into 15 pag. 2g. 
or 20 Degrees, that the Tongue of it, reſting over againſt theſe Diviſions, may ſhew ee oh 
the Quantity of the Angle, in which the Scale is Depreſſed on one Hand or ano- 8 en. 
ther. 

Talis Statical Baroſcope ſhow'd the Variations of the Air, when no greater, than 
5 7 alter d the Height of the Mercury half a Quarter of an Inch, vis. 
. SomeTIMEs The Bubble was in an Ægquilibrium with the Counterpoiſe. 
| _ Wix The Atmoſphere was High, z. e. when the Air was Light, upon gent- 
ly ſtirring the Balance, the Tongue would Play on the Side of the Bubble, which 
would Manifeſtly Preponderate. 

34. Wren The Air was Heavier, the Counterpoiſe would Preponderate, and 
would continue fo for ſeveral Days, if the Air held it's Gravity. 

4th. Uexon Other Changes the Bubble would regain an Æquilibrium, ſo that He 
could Foretell the Riſe or Fall of the Mercury by looking upon the Bubble, Which 
would Riſe and Fall Suitably to the other. 

Tut Reafon of which He Conceives to be, becauſe the Bubble is perhaps a 100 
or 200 times bigger than the Metalline Counterpoiſe, and according to the Hydro- 
ſtatical Laws, 1. If two Bodies of equal Gravity, but unequal Bulk, are Weigh'd 

in another Medium, they will be no longer Aquiponderant, but in a Heavier Mediam, 
the Greater in Bulk, and. Lighter in Specic, will loſe more of it's Weight than the Leſ- 
ſer and more Compact, and in a Lighter Medium, leſs than the other in Proportion 
to the Diſparity of Bulk; 24. And Conſequently, this Law Will hold in the lame 


Medium, as of Air, whete it's e is Alter d. 
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5th. chan Morning, when there was a Miſt, He Thought the Weight of the Air 
would Buoy up the Bubble, but it continu'd in an Aquilibrium. 

6th, Tax Greater Length of the Bcam would make the Balance more Eat s ; The 

Reaſon of which is, according to what we have Mentioned in Book the Firſt, becauſe 
the farther any Point is from the Center of Detention, or Contraction, the Velocity, 
or the Expanſive Force, will be the greater, and therefore the Balance will more eaſily turn. 
7th, IEIs Shows, that the varying Weight of the Atmoſphere is the Cauſe of the ; 
Riſe and Fall of the Mercury, ſince here can be no Pretence of a Fuga Lacui or a N 
Funiculus. | 9 
8th. Ir Shows, that there is a greater Weight in * Air, than ſome Learned Mao 
will allow him, tho' they allow him to have Proy'd ſome, ſince the Weight of the 
Quantity of an Orange is Senſible in no very Nice Balance. 

oth, Tris Baroſcope is in one Reſpect better than the Mercurial, becauſe in that 
there is Skill and Trouble requird to free the deſerted Part of the Tube from 
Air. 

_ Toth, Tar Mercurial is uncertain, becauſe it is 8 more or leſs Cleans d ö 

from Air, which He has Diſcover'd by the Statical; wiz. that many times it has not \ N 

been well Cleans'd from Air, which is done by makeing Uſe of an heated Iron. | E 

II. By This may be Computed the Weight of Air, which Anſwers to an Inch, : 
or other Diviſion, of Mercury in the» Tube; for when it is High, or Low, or Middle, 
ſet the Scale to an exact Æquilibrium by a Counterpoiſe to the Bubble, when there- | 
fore the Mercury is Riſen an Inch, &c. or Fallen, Reduce it again to an Aquili- 
brium, and the Weight put in, which muſt be Divided into Minute Parts of a Grain, 
will give the Weight Requir d. 
VF Will ſhow the Difference of the Weight of Airs in ſeveral Places, 
which Supports the Mercury in the Tubes at thoſe 8 for by the 1 16h. we know 
the Weight of Air anſwering an Inch of Mercury, or other Diviſion, in one Place, 

and by the fame we may know it in another, which Compar'd will give the Dif- 
ference ; But we muſt take our Obſeryations in the ſame Height of the Air, and 
not one in a Vale, and the other on an Hill, becauſe then the Lower will certainly 

” be Heavier. 
13th. IF The Bubble is Poisd at the Foot of a Steeple, or Mountain, and at the 

Top, it will give the Difference of the Weight of the Air in one Place and the other. 

To Which I Anſwer, that the whole of all this lies upon the Bubble's Preponde- 3 
rating in Lighter Air, and Aſcending in an Heavier; Of which there may be an caſy | 3 
Account given by it's OY and Contractive Forces, and no one can be by it's = 
Gravity. 

Fixsr. We ſay, that none can S given by Gravity, from the 1 Article; ſince there E 

Was a Miſt, and no Alteration; which could only Proceed from this, that the Miſt q 
Weaken'd fo far the Air's Spting or Expanſive Force, that what was Increaſed in the 3 
Contractive, or the Weight, was Diminiſh'din the Spring or the Expanſive, i. e. that 
the Expanſive being in a certain Proportion, the Weight, or Contractive, Imported, 
and the Spring, or *Expanſive, Weaken'd, Deſtroyed one another, and thereforc the 
equal Balancc Continu d. 

SECOND, From ſeveral Inſtances, it is Thought, we may Compute the Weight of 
the Air Anſwering to a certain Portion, as an ck, Cc. of Quick-Silver; If therefore all 
this Depends upon Gravity, how comes it to Paſs, that the ſmall Diviſions of a Grain 
ſhall be equal to a certain Weight of Air, and that Weight of Air equal to Support 

ſuch an Inch, or whatever other 1 it is, of Quick-Silver? It isa known Axiom, if 
two Things are equal to a Third, they are equal to one another, and Conſequently if : 
ſo much Air is equal to Perhaps an 5+-th Part of a Grain, and that Air is likewiſe  ÞF 
equal to h of an Inch of Quick-Silver, or Whatever it is; in this Caſe, ſince we take | 
the leaſt, 3% of an Inch of Quick-Silver is equal to an 4h Part of a Grain, whereas 

it is much Superior to a whole one; So that all this Doctrine ſeems to fall, upon the 
Suppoſition of Gravity. _ 

TuigbD, What therefore we Affirm is, chat ach all Variations of the Statical 
Baroſcope ſeem more juſtly to be Attribnted to the Air's Spring or Expanſive Force, 
or elſe its Contractive, being Increaſed or Diminiſh'd, than to any Imaginary Gravi- 
ty, Which is ſuppoſed to be in it; And e appears to be Conſiderable in Phi- 

lolophy 
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Chap. X. and of the Action of Real Space or Extenſion. 463 

loſophy, as to Material properties and Beings, unleſs theſe Expanſive and Contractive 

Forces. 

To Confirm this Expanſive Force of the Air, and it's Contractive, we ſhall only Pr. Gregory's 

mention a Propoſition, the Demonſtration of which Philoſophers at preſent Ac- hs 1 

quieſce in, and which I have not now Time Particularly to Conſider; Namely, that 3. Pag. 401. 

if the Air Expands it's ſelf, according to this Law, which is ſaid to be Confirmed 0 e 
by Experiments, to Wit, that the Spaces, into which a given Quantity of it is Compreſſed, Menſ. Juli 

are Reciprocally Proportional to the Weights, which Compreſs it, a Globe of our Ann. 1671 

Air, which is only one Inch Diameter, if it was of the fame Rarity and Fineneſs 9 5 

with that, which is at the Height of one Semidiameter of the Earth from us, would 

fill all the Regions of the Planets, as far, as.the Sphere of Saturn, and much beyond 

it; An Expanſion, which can be only Accounted for by our Philoſophy of Forces, 

hh may be more Diluted and Diffuſed, or more Conſtipated and Denſe, to Infi- 

nity, and Space may be Filled and Repleniſhed with ſuch different Forces; But if 

we Reſolve all into a Similar Matter, and the Parts of it, if Air is Raref d to that 

Degree, there muſt be ten Millions of Vacuities for one Part of Solid, Similar, and 

| Inflexible Matter, and Conſequently Space cannot be Filled by it; I ſhould now 

have Proceeded to the Theory of the Winds, but haveing already Diſcourſed ſome- 

thing concerning them, as alſo concerning Hydroſtaticks, which can be only Ac- 
counted for by theſe Forces, I ſhall not Trouble my ſelf, or Others, with any farther 
Reaſonings, or Arguments, upon thoſe Subjects. 

All. That I am therefore to Conclude from this Chapter is, in General, that Phi- 

loſophers Diſpute about Real Space, as of a Space, which is full of ſome Properties, 

and Affections, beſides Length, Breadth, and Depth, which is our, and their Notion of a 

Vacuum; and that therefore they Tacitly Conſent to and Affirm a Plenum, tho' it is per- 

fectly Inconſſ ſtent with their Fundamental Opinion of a Similar and Homogeneous Mat- 

ter; For all their Arguments about Air, and the Gravity of it, do QUAL Extend to 

one Portion of Space, as well as another. 

THEY Alſo Reckon this Force of Gravity to be Diſperſed thro' all Parts of Space, How the World 


and therefore do Acknowledge, that there is a Diffuſion of Force every where; ſo 25 . ee s 


that, albeit they do not Declare it, becauſe they in Terms Aſſert a Vacuum, yet 2 e ee 
they in Fact, and in their Reaſonings, Concurr with, and Aſſent to, what I have De- &y Almighty 
fended, that all Space is Full, and that it is Full of ſome Force or other; They Call it, 1 1 
Gravity, I Name it the Expanſive and Contractive Force, and that Expanſive and Con- aibilated by 
tractive Force, or Action in General, I Maintain, to be the Eflence of Matter; and _ 4 Mo- 
therefore, that all Space is full of Matter, and that it is Immediately Produced, or 
Created, from and by the Power, Will, and Pleaſure, of the Infinite, Eternal, and 
Self-Exiſtent Being, by an Immenſe, and Unlimited Exertion of his Agency thro' 

the whole Univerſal Expanſe of Nature; And therefore may be Annihilated by him 

in an Inſtant, upon his withdrawing and Repreſling ſuch Agency; All which Phæ- 
nomenons the Corpuſcular, or Atomical, that i is, the Preſent Fallolophy cannot Ac- 

count for, nor does Underſtand. 
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' PRINCIPLES of the PHILOSOPHY | 
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B 0 0 * wv. 7 | 
ET Cone 
Cle the Dorine of Reflection, as Propoſed. 5 babe, le. 
Impulſe and Reſiſtence. 
S. AVING In the former Books of theſe Prioctples Conſids derd the No- E7 . 
3 tions and Apprehenſions, which the Corpuſcular Philoſophy gives 4 Refradion; 


us of External Being, and afterwards having Examined, whether 9 Opricks, Di. 
the Mechanical could afford us a better Solution of thoſe Phæno- . 
menons of it, which it has Endeavour'd to Explain; We ſhall now Proceed to an next d be 
Enquiry into the Doctrine of Reflection, and Refraction, and of e Dioptticks, CT: 
and Catoptricks. | 

F. 2. BEFORE We do which, we ſhall only at Preſent ay in General that in a Thar the Cor 
True and Adequate Account of Nature, the Principles, upon which we Propoſe to chanical, and 
Explicate the ſeveral Appearances of it, ought to be Conſiſtent with themſelves ; and TR 1 
Conſcquently, if the Mechanical Philoſophy. ſhould be granted Capable of Solving — freak 
thoſe Effects, which the Corpuſcular cou'd not, as it is a Demonſtration againſt the % /ame Prim 
Truth of the Corpuſcular Syſtem, ſo on the Contrary, if the Corpuſcular Philoſophy n 
Accounts for the various Properties of Matter, which the Mechanical cannot, it is 
cqually a Confirmation of the Incompetency and Defects of the Mechanical; and the 
lame may be ſaid of the Mechanical Philoſophy and the Optical; Since if we would 
Diſcourſe with any Reaſon or Congruity upon the Nature and Eſſence of Things, 
there muſt be ſome General Principles laid down, from whence both the one and the 
Other, both the Properties of Matter, and the Laws of Motion, or of Opticks, may 
be Deriv'd, fo as to Unite the Optical to the Mechanical, and that to the Corpuſcular 
Philoſophy, under one Natural Cauſe of their Exiſting, according to the Method Al- 
ledg'd in the Preface to the two firſt Parts of the preſent Principles Publiſhed many 
Years Ago, 
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468 The Doctrine of Reflection, Book IV. 
Aſter Light F. z. Bur That we may Proceed in a certain Order and Method, and with that 
pro un of Cautiouſneſs, which is Requifite in the Confutation of Principles, which have been 
Refleftion and hitherto Recciv'd with à General Applauſe 3 As we have Deſcended to each Particu- 
mp ways | Þ in the Mechanical Philoſophy, and Concluded, our laſt Part of thoſe Principles 
Opricks are de. Formerly Publiſhed, with an, Examination into the Celebrated Theory of Light and 
fervedly to be Colotts, and that of the Rain- bow, which we alſo Proſecuted in the Introduction 
n to the preſent Volume of our Philoſophy; So we ſhall now Enter into a Particular 
Conſideration « ö the Laws of Reflection, and Refraction, and the Doctrine of Op- 
ticks, Dioptricks, and Catoptricks. And firſt We 8 8 ame ante Se Laws of Re- | 
flection, as Propoſed by Deſcartes. ; 
An Account , F. 4. As To what Concerns Reflection, GA are. two Principal a 3 
eee Laws Aſſerted of it, 1/7. That the Angle of Incidence is Equal to the Angle of Re- 
poſed by Del. flection, 2d. That Each of them are in the ſame Perpendicular Plane to the RefleQ- 
cartes, Diop ing Surface; Both which are Endeavour'd to be Proy'd by the following Demonſtra 
5 . * 0k of it Suppoſed to be a Body perfectly Os and t to Fall upon the 3 of 
Rohault. Phyſ. Another, 0 F, Which 1 18 equally ſo 3 The Body #> 7 „ þ 5 of By [Q 
FR 53 Pat which is thrown upon meme / 8 
* wile to be Conſider'd, as having neither, Gravity, 
nor Figure, nor Craflitade. id; that there is no 
Reſi fence to-it's Motion from the Air; Granting . 
chis it is ſaid, it will Neteſfarily follow, that te 7 
Motion will be Uniformly continued from A to 
B, and will be Reflected with the ſame 5 8 = 
be Inquired; lt Deſccnds from-the Pois i in 
the Circumference CAIF, to Bits Geltcks and ſince the ſame Motion is con- 
tinued, with. Which it Fell, it muſt Rile.. to. ſome Point in the ſame Circumference, 
ſo as to make the Line of it's Reflection Equal to that of it's Incidence 4 B ; But 
AB is Reſolvd into two Motions, of which it is Compounded, AG, and G . a 
Perpendicular and a Lateral, and as the Perpendicular is only Obſtructed, and is ſup- 
pos d to be chang'd into the Refleted I L, there only remains the Lateral to be An- 
twer'd, Nute muſt be Equal to EB; an 2nd Conſcquently I Lis tod 4, or the Sine 
of the Angle of Reflection is Eq dal to daf of Incidence, and therefore the Angles are ſo; 
And if this Demonſtration is certain, it will follow, that the Angles of Incidence 
and Reflection are in the ſame Plane. x 
Argument the © F. 5 In Reply to which, ' there are feveral Things to be Objected agaifſt, in a 
fiſt, eee, \ Real, and not an Abſtracted, Philoſophy, which this Demonſtration ' ſeems only to 


| this Doctrine, 


beayſe it . Favour, that is, a Philoſophy Created by the Mind, without being any Ways A- 
poſes a Sine grecable ot Adequate to Nature, as it in Truth Exiſts; For what can be more Abſurd, 


Matter, and” 


that Matter that from a Suppoſitioh of Bodies perfectly Hard, to Raiſe an Univerſal Thes tend, 
to Y at which ſhall Extend to Bodies which are Perfectly Soft, to Bodies, which for all that 
Gran or... We yet know, may have Properties Diametrically Oppoſite, to thoſe which this De- 


Gravity, or © 
any. other 2 monſtration Aſſumes, as Light, Fire, Air, Water, ec. which cannot any other ways 


00 be Imagin'd to be Hard, unleſs upon the Hypotheſis of their being Reſoly'd into little 


Hard Particles of Matter, according to the Corpuſcular Syllem, which has been al- 
ready Sufficiently Confated ; And therefore we ſhall not now Inſiſt upon the Un- 


f Käſenablenelz of the Freſent Suppoſition of Parts without Gravity, Figure, or 


. Craffitude, and which ſhall yet have Hardneſs; ſeeing it is Abundantly Evident from 
What we have before ſaid, as well as from this very Inſtance, that where Philoſo- 
Argument the phers Diſcourſe, or Demonſtrate in that Way, they only Prove; as i 0 e 
ph e by Riſe,” and according to the preſent Emergence. 


Matter in the 
preſent Corpuſe * F. 6. War We take to be our Immediate Province is to ew, kit. allowing 


_ 3 ; theſe Cort uſcular Notions, however Irrational, the Reaſoning of this Philoſophy is 
„ % reges. not Valid in Reſpect of the Laws of Action it Affirms; And in the firſt Place, let 


to be propor- 
tional to its us make our Notion of the Reflected Body, as Abſtracted as we Pleaſe, in Relation 


ai ee to it's Eigure or Groflneſs, tho' both of them are to be Conſider'd in the Laws of a 


rate the Def- Real Reffection, we cannot yet take Gravity from Matter, according to the Modern 


2 2 Philoſophy, unleſs we will Annihilate Matter it's ſelf, to which Gravity is ſaid to 
in it's Riſing. be Proportional; If therefore a Gravity is allow'd to the Body 4, tho the 


Motion 


| the Circle only, which is here Aſſum'd, ſince the Whole Argument Depends upon 


Chap. . ou Lunpulſe and Agens Conf dered, 469 


Motion from 1 was Uniformly een to 3 and J, yet the Force of Gravita- 


tation wou d make a conſiderable Difference betwixt the Deſcending Line 4 G, and 


che Aſeending 2 . ſince in the rſt; it wou'd. Accelerate the e and in the 


aſh, Retard it. 3 
3 N. 1 Aaindog this "> Voc to Plooned upon a mere Speculach Arguitent the 
of Impulſe, in the Abſtract, without Conſidering the Properties of the Body Im- Wa Ang | 

pell d, we ſtill Deny the Force and Evidence it Pretends to; Since if A has no Pro- auler impulſe. 


perties belonging it, nor CF, unleſs thoſe of Hardnes that is, of one not RR 


from L io l. 


Lielding to the other, there can be no Reaſon Aſſign'd, why the Impulſe Communi- may fr eight 


cated from 4 to B, in it's Incident Line, ſhould be Equal, in it's Reflected one, ſo as W 1 


it mould come to ſome Point, or other, of the ſame Circumference, from which it e bs Con- 


was Originally Propagated ; Becauſe, by the ſame Reaſon that A, when Impell'd in it's f in Infi- 

Perpendicular Incidence to 6, (for the Lateral Directions may at preſent as well be TOP: 

ſuppos'd Equal, as not) looſes nothing of it's Impulſe at G, or B, but is Reflected from 

thence, by the fame Argument, when it is Reflected from or L to ] in it's Perpen- 

dicular Reſult, it ſhou'd not ſtop there, but proceed in Infinitum; by which Means the 

Angle of Reflection wou'd be Infinitely different from the Angle of Incidence, for 

why a Bare and Abſtracted Impulſe ſhould Looſe it's Force at 1, where there is no 

Obſtruction ſuppos d, rather than at G or 3, where there is one Acknowledg d, 

will be Impoſſible to Determine. Nor will the Hypotheſis of an equal Velocity 

Solve this Difficuley, ſince A B is to be Provd=toZB V, not by ſuppoſing it, but by the 

Forces, of which they are Compounded, which, tho''G and 5 L may be equal, in 

Reſpet of 4, and LI, may be vaſtly Different 3 Becauſe they are not to be Mcaſur'd 

by their: Force of Velocity, but by the actual Motion, which is Deſcrib'd in Length. 

According to what is above Argued. Some have Endcavour'd to Refine upon this 

Demonſtration, by ſaying, that Nature always takes the ſhorteſt Courſe to ſatisfy two 

Determinations; But even this Suppoſes the wan or een RN Equal, which 

we haye ſaid may be juſtly Conteſted. 5 
F. 8. Brsipks in Matter of Fact it is Evident, that Marble! or any other: Elaſtick fourth, Evi. 


30 475 as an Hard Ball of Wool, may be made to Rebound in a. Perpendicular Di- #ent in Fact, 


that Elaflick 


rection much Higher than the Place, from whence the Impulſe was given; and there- Bod, may be 


fore, ſince according to this Doctrine the Oblique Force A B is Compounded of a made to Riſe 
Lateral and Perpendicular, it is likewiſe certain in Fact from the foregoing Section, . 
that the ſame Body may be made to Rebound with an A ol une ve which they 
different from the Angle of Incidence, WW. . 
F. 9. Fox Moreover, ſuppoſing that an Impulſe mould be given to A4, which Vl, becauſe 
2 carry it 5 or 10 times as far, as from A to B, either ſome of that Force muſt Le BI may 
Neceſſarily be loſt at B, or elſe the Reflected Line muſt be much greater than 4 B, either Tab Qin 
of which Conceſſions wou d Abſolutely Deſtroy the preſent Demonſtration; For if Real and not 
there is not the ſame Motion after Reflection, as before it, B 7 will not be equal to AB, e 
and if the Point at B can divide the Impulſe, as it pleaſes, it will be no more Ne- 
ceſſary to think, that it will give an Equal, than an Unequal Portion, to the Lines of 
Incidence and Reflection, ſince it will have a Diſcretional Liberty of Acting, without 


Conlulting the Pleaſure of ſuch Abſtracted Reaſonings, or the Patrons of them. E ” 


F. 10. Monk Than this, it is not undoubted, and wants ſome Force of Conviction 2 „, „%, Pro. 


to ſhew, that an Impulſe Communicated from 4 to B will, from the Principles made vd tha: the 
uſe of, Neceſſarily Riſe after it's Obſtruction at B, and not Procced in a Lateral Di- 1 BY 


rection to F, even ſuppoſing the Line of Incidence is Equal to that, which it's Mo- nued after 


tion or Action Deſcribes after it's Incidence upon B, and that there is no other At- „ LE roy 


fection Conſider d than bare Impulſe and Hardneſs; Seeing there is nothing in Hard- 35%, is Le. 


neſs which can give it a particular Determination, that is, the mere Reſiſtence of one ral as well as 


Body to another, which hinders it's Progreſs one Way, cannot give it a Dircction —_— w 


another Way ; And there is nothing in Impulle, but what wou'd give it a Ditterent Argument the 
or Contrary to that, which is Experienc'd, or Fix it in the Point B, 421 en g 00 
F. 11. Iy all this were True, this Reaſoning cou'd not Demonſtrate to us, how the Prov'd thatthe 


Angle of Incidence and Reflection ſhould be in the ſame Plane; becauſe altho' the Line — ma. 


of Incidence and Reflection were Equal, that is, the Impulie in both Cafes ſhould be fletion, may 


Alike, yet it is not Evident, why they may not be in the fame Sphere, as well as in N oe » the 
ame Sphere 


as well as m 
that the [ame Circle. 
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chat Equality, which proce 6 as. well bes biete vin the Radits of A Sphere, as in n chit 
of a Circle: ff / 
A ebbene the . 12 Wr have ſaid in 150 Seek id Settings ates this Dede Depended 
eighth, becauſe wholly upon the Suppoſition, that the Reflected Line was Equal to the Incident, for 
Y 1 if B Tis not Equal to BA, that is, if they are not Radius's of the ſame Circle, neither 
Incident and & and B L, nor G 4 and L 7, the Forces, of which the Radius are Compounded; wilt 
1 3 be Equal, that is, the Sine of Incidence will be different from that of Reflection; If B 7 
which «ma „ is S tO A B, and this is by Suppoſition, and not Proy'd to be ſo, as it is Plain, it is not, from 
ther PR. - F. 7, 8; 9, ſince” there is no Diſtinction betwixt 4B, and A G, 6 3, and betwixt BZ 
2 1 and 5 L, L 4 Excepting in the Compoſition and Reſolution of the ſame Force, 
to Conclude from thence, that the Sine of Incidence is Equal to the Sine of Re- 
flection, is no more than to Prove it, by Suppoling it; that is, 43 is ſuppos'd = to 
B, but AGand G are the ſame in Effect as A B, an BL and LI, as BJ, andthere- 
fore, by Subſtituting one Inſtead of the other, AG and BG are ſuppos d to B L and 
LV, or the Sine of Incidence = to that of Reflection, or which is all one, it is . 
| becauſe: is fuppord to: be W. 
je „ F. 13. Bur Beſides the extreme Precariouſneſs as this Way of Reaſoning, it is 
ninth, becauſe likewiſe! unhappy to it, that, when it is apply'd to Philoſophy, there is not one Phx- 
this Abſtratted nomenon in ſeyeral, which might be Named, to which it Agrees, or which it Gives any 
roms boa Explanation of; Thus Dirt, Clay, Salt, Sand, Glats, Stone, Iron, Lead, Gold, and 
Fuflifyed, by all Sorts of Fluids, have little or no Reflection, that is, the Reflected Line, if any, is 
5 a" much ſhorter than the Incident; On the other Hand, all Elaſtick Bodies, as Wool, 
made into an hard and conſiſtent Ball, Marble, ec. if ſtruck with any Confiderable 
Force upon a Reſiſting Body, Deſcribe a Reflected Line much longer than the Inci- 
dent, if with a more Faint and Weaker, the Reflected Line will be ſhorter; Add to 
this, that in the ſame Bodies, whether Elaſtick or not, their Reflected Force will 
be Greater, as their Bulks are Diminiſh'd and their Impulſe Increaſed, and a Small 
Piece of Marble or Lead, which is ſtruck with a Greater, will be more Reflected than 
2 Larger, which is ſtruck with a Leſs ; in all which Caſes, there is not one Inſtance, in 


We Neben which the: Sine of Incidence is ROT: to that of en lince the Lines are 


Arguments . 5 


42 nag FA 14. 1 it 15 wg Allede'd, that-itheſe Inflances ate not any ways Concluſive ve 


ference in Re. againſt the foregoing Demonſtration, which Abſtracts from all other Qualities” of 
Fn the” Body, as Gravity, Figure, Elaſticity, &c. and only Retains that of a Mutual Re- 
"lities of Mar. ſiſtence upon Impulſe, and therefore, allowing for, what Effects ſuch Properties may 
trated have, that it is not certain, but this Theorem of the Angle of Incidence being Equal 
from it in the to the Angle of Reflection may Univerſally obtain; We Anſwer, that we have al- 
prefent Rule ; j ready ſhewn, that, bare Impulſe and Reſiſtence only Gonſdes d, the Demonſtration is 
Fs nl © both Falſe in it's Argument, and at the beſt Ends in a Suppoſit tion of what was 
the Laws of to be Proved; and we now ſay, that to Confirm ſuch a Demonſtration, when there 
e is no matter of Fact to Support it, by telling us of the Poſſibility, that other Proper- 
which are falſe, perties in Nature, which were not Conſider d, may Cauſe a Deviation from this ge- 
are Endea- neral Rule, is no other than to Confeſs, that we do not know, what the Force 


wit 5 8 and Impreſſions of thoſe Properties may be, nor which way they are Reconcileable 
nean of with the pretended Laws of Reflection; That is, a Demonſtration of the Laws of Re- 
1 . flection, in the Abſtract which is Falſe, is Endeavour d to be ſuſtify d by an Ignorance 


which u Ob. Acknowledg'd of the Cauſes of that dierence of Reflection, which is Obſery'd in 
Jay + in 4 Exiſtence and Reallity. 

| n §. 15. Bur to ages Aae he Vanity of Goh & Nee we ſhall "PIO 

A what Effects Gravity, or Elaſticity, may Probably have, to Diſturb the Reflection of 

- Gravity in Bodies ſo far, as the Reflected Line ſhould not be Equal to the Incident, if it would 

Dn be ſo from mere Impulſe and Reſiſtence. It is therefore in the firſt Place certain, 

the Reflexive that Gravity cannot make in ſeveral Caſes any Alteration, in the Real Reflection of 

Force. Bodies, ſince Marble, which is Heavier than Water, is Reflected, whereas Water, 

+... Which, in the Corpulcular Philoſophy, is ſuppoſed to Conſiſt in the laſt Reſult of 

Hard and Solid Parts, is not to that Degree, altho' according to F. 13. the leſs the 

Parts of a Solid and Hard Body are, other Things being Equal, the more they are 

- Reficted ; It is alſo Plain in Experience, that if Fluids are not Admitted in the pre- 

' ſent Compariſon, that Dirt, Salt, Sand, and Glaſs, which arc ale Lighter than 


i 1801 | | ED on | 


Chap. I. from Impulſe and Reſiftence Conſidered, 471 


Marble, have not ſo great a Reflection; If. therefore theſe: Bodies, Abſtractedl/ Con- 
ſider d, would from Impulſe have Deſcrib'd Lines of Reflection Equal to the Incident, 


Gravity would not be any Obſtruction to ſuch a Deſcription. | 


F. 16. ON the Contrary, Elaſticity does not Cauſe fuch an Alteration in other 33 
Bodies, as ſhould hinder the Line of Incidence, from being Equal to that of Reflection, Eaficig N 
if it were Originally ſo, ſince Lead, or Gold, &c. which has little or no Elaſticity, and 9/7 does net, 
therefore cannot be any ways Interrupted in it's Reflection by it, does not Obſerve 
this Law. . . V . the 
$. 17. LasrLx, if it is ſaid, that Elaſticity in the former Inſtances, and Gravity in ere —_ 
the latter, is the Cauſe, that this Law of Reflection does not obtain, which it wou'd 4% in the In- 
have from Impulſe and Reſiſtence; This will be Confuted from the ſame Heavy or on ep A 
Elaſtick Body Riſing to different Heights, according to the Velocity of the Impulſe, vity in thoſe of 
as is Evident in F. 13 ; For if 4, having the ſame Elaſtick or Gravitating Force, BEE _—_ 
will Riſe Higher from 5 upon one Impulſe, than it will upon another, ſuppoſing fexive Force 
both thoſe Forces are taken away, A, if we Conſider only bare Impulſe, will Riſe /* % Hinder 
Higher from one Impulſe than it will from another, and Conſequently will Fall 5 
5 „ nn nner, an ONLCQUENELY WI All of this Law, if 
under the Confutation of F. 7, 8, 9, and 10. „„ es, | it is True. 
K. 18. Thar we may not yet Reſign this Objection of Foreign Forces changing Argument the 
the Laws of Reflection without a particular Examination, we Perhaps may afterwards 4%, 5*cau/e 
Conſider, /. what Effect Gravity wou'd have to Produce an Alteration in Reflecti- Elaſticity enter 
on, 24. what cou'd be ſuppoſed to Proceed from Elaſticity ; And ſhall at preſent Obſerye, into the Nature 
that if two new Forces, as Gravity, and Elaſticity, are made Uſe of to Explain, "I Bong 
Real Reflection, the Hypotheſis of Impulſe and Reſiſtence cannot do it; and that, if the ble and Re- 
Doctrine of the Sine of the Angle of Incidence being to the Sine of the Angle e, e 
of Reflection were True in the Theory, which we haye ſhewu is not, yet it is far eb 3-7" 
from being True in Nature, which in a Real Philoſophy we are only to Conſider, pin i. 
albcit it is made Uſe of in all ' Demonſtrations of it, as an Undoubted Ax- 
Jag; Fe DE a ih Og ers ons PORT TT SORT 
H. ro. Thar However, which has led Philoſophers into this way of Thinking, is 2 . KEY. 
the Adyantage, they Apprehended, juch a Propoſition would be to them in Con- the pros 
ſider ing the Action of Light, and Laying the Foundation of a new Science in Op- P*rived from 
ticks z They thought Light might be Abſtracted from Gravity and Figure, and the other lan 
common Affections of Bodies, and therefore, whatever was Demonſtrated upon ſuch von be of in 


Suppoſitions, would be true of it in General; We ſhall next then Examine into 5 


Matter of Fact, in Reſpect of the Reflection of Light, and Sce, whether it Juſtifies Cartes, Ro- 
ave E- hault, Hugens 


this Abſtracted Reaſoning of Reflection, which in it's own Principles we en 
vinced to be, at the worſt, Falſe, and at the beſt, Precarious and Inconcluſive, as they Sir Ic. Newt- 
us only an Affirmation of the very Thing, which is to be Prov'd, as is Explain'd in 
rb e e 
F. 20. ACCORDING to F. 12. if the Sines of the Angles of Incidence are Equal 7” Lights , 
to the Sines of the Angles of Reflection, the Incident and Reflected Lines, or Forces, 2 4 
muſt be ſo likewiſe, and Reciprocally, neither of which, we ſhall Prove, Obtains in Refletion are 
the Reflections of Light — „ „ 2 
F. 21. Thar the Latter does not is Plain, ſince the Incident Line from the Sun milk a 
to the Reflecting Body is Infinitely greater than the Reflected Line, and even in Ob- 2 R of 
jects, which are near us, the Images of them are ſometimes preſented to us at a much ee, 
leſs Diſtance by Reflection, than that of thoſe Objects from the Reflecting Surface, N Haben not 
upon which the Rays are Incident; Either therefore in both Caſes the Rays of „ 
Light arc Equal in their Incident, and Reflected Force, or not; If they are, as the Light prick, 
of the Sun is Derivd from it ſeveral Millions of Miles to the Reflecting Surface, it 
ought to be Reflected as many Millions of Miles from it, and the Brightneſs of Burniſht 
Gold would be as Viſible at that Interval, as at a nearer, which is not Experienced; Like- 
wile, as the Satellites of Jupiter, and the Phaſes of Venus, are Diſcern'd from a Ca- 
toptrick Teleſcope at a {mall Diſtance from it, they ought rather to be ſeen as far 
from ſuch a Teleſcope, as the Satellites of Jupiter, or the Phaſes of Venus, are Re- 
moyd from the Reflecting Poliſh, and not at fo ſhort a Diſtance, ſince the Rays fal- 
ling in a manner Parallel, and Perpendicular, ſhould be Reflected with the ſame 
Direction, with which they were Incident, and Conſequently would either Aſſemble 
into no Focus at all, or at an Infinite Remove from their being Reflected; And laſtly, as 
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common Objees a are Petceiv'd by Reflection fro” a WR the Refleted Rays wag 
to be as Strong and Lively at the Diſtance of the Object, which Cauſes the Reflection, 
as when we are nearer the Reflecting Surface; whereas in the firſt Caſe the Light is 
- exceedingly Diminiſht, and the Object grows Obſcure, and ſcarcely to be Difcern'd, 
altho' in the laſt, it is ſufficiently Diſtin& and Vivid; On the other Hand, If the 
Forces of the Incident and Reflected Lines are not Equal, the Sines or Wee. Ah * 
Incidence and Reflection will not be Equal, according to F. 12, 20. 


The . 8 Non does the former, according to the Diſtinction we. made in F. 20. 
Oy Ne of Univerſally obtain in Light, by any Thing we can Experience; ſince it is Manifeſt, 
Reaction, nor that We ſee Colours Produced by the Rays of the Sun, thro a Priſm, at all Angles 
equal, Pro of Reflection, tho' it is Impoſlible, in the fame Poſition of the Priſm and the Wall, 
3 on which the Colours are Projected, that they ſhould Fall in all Angles of Incidence; 
ticks. And the fame may be Affirm'd of Colours in General, if we allow they Proceed 
ftom the Appulſe of the Direct Rays of the Sun to the Colour'd Body, and from 
thence are Reflected to the Eye, which ſeems to be the Opinion and Sentiment of 
the preſent Philoſophy; For in either of theſe Caſes we Pug as well Aſſert Ar he 
Incidence AB ſhall Cauſe a Reflection to C, D, E, F, 
and at the ſame time Produce no Variation in the 
Angle of Reflection, as Imagine that Colours can be 
Determin'd to every Part from a like Incidence, if 
the Angle of Reflection is always Equal to the Angle of 
Incidence, as this Doctrine ſuppoſes, ſeeing the Coloured 
ww Image, or Body, as B, may be equally ſeen at C,D, E and F. 7 
4s! hg "©. 24. BESIDES which even in the . of--Ca- - 
and Opake toptrick Glaſſes, or Poliſht Marbles, &c. if the Images, 
looting preſented to us from them, are an Argument, that | 
__—_ % Light is Rebounded in the ſame Angle, as it Falls, in Opake and Colourd and White 
Eye. Bodies, where no ſuch Images are offer d to us, and Light 18 Acknowledg'd to be 
EkReflected, it will be a Proof. that Light is not Return'd in the ſame Angle, in which 
it Falls; For if it be ſaid, that all the Rays are Reflected in one Caſe, and in the o- 
ther ſeveral are Loſt and Abſorpt by certain Imaginary Pores, ſuch an Objection depends 
upon the Corpuſcular Philoſophy, which we have already Conſider'd and Refuted, 
Part 2d. Chapter of Light and Colours. Or if it was allow'd, an Interruption of the Ho- 
mogeneous Matter, by 1 75 Intervening Pores, could only Cauſe an Interruption, or ſeve- 
Te Breaks, in the Features and Lineaments of the Image, if there was nothing more 
to be Conſider'd, than the Reflection, or the Rebound, of Light in Angles Equal to 
its Incidence, and the Capacity of Reflecting that Light in the Oppoſite Body, to 
Determine, what Subſtances are Reflexive of Images, and what are Opake, and Co- 
lour'd; From whence it is Evident, that there is ſomething more, which this Philoſo- 
phy docs not Explain, and which is Requiſite to the Mae the Various Re- 
flections of Light, and the Laws of them. | | 


Nebel * F. 24. HOWEVER, if we Grant, according to the Suppof tion of g. 23. that 
Light, aud the Light is Incident in the ſame Angle, with which it is Reflected in Bodies Reflexive 
Sirens vi of Images, which yet is not True from F. 21. and will likewiſe Allow, according to 
cording to the F. 22. that Light, which is Incident on Colour'd Bodies is not, it will no ways Ap- 
dame. pear, that the Angle of Incidence and Reflection being Equal, is a general Property of 
which it is In- Light, but on the Contrary, that it Varies according to the Bodies, on which it Im- 
cident. pinges; The Cauſes of which no Philoſophy has hitherto Aſſign'd: From all which it will 
follow, that the Angle of Incidence being Equal to the Angle of Reflection, is no 
more a Property in Nature, than it's being Ten times Leſs or Bigger, and therefore 
is deſervedly to be Rejected from a true Philoſophy, as Groundleſs and not Anſwerable 
to the full Extent of Being, or Scarcely to any Part of it. 
O the other Hand, if we Conſider all Bodies, as differing Faſciculi, Aſſemblages, 
or Congeries of Actions, or of the Expanſive and Contractive Forces, we may eaſily 
Conceive, how. Light may be Reflected from them in a Thouſand Varieties, accord- 
ing to the Various Forces, on which the Light is Incident, and it's Yrious' Repul- 
_ tion from them. 


} 


CHAP. 


Chap. 1p From vun and Auna, Examined. 2453 


| wen. = HAP. 5 
e Sir 1 20 Newton's Hypotheſis 5 kee, from el en 
Attrattion. 
H. 1. E Have in the Preceding Chapter endeavour'd to ſne w, that the Angle The mY f 


of Incidence being Equal to the Angle of Reflection; or on the Con- N 
trary, is not an Eſtabliſht Law in any part of Nature, nor even in the Rays of Light, and | 
that if we Conſider it only, as an Abſtracted Reaſoning, it is Deficient, and Wants a 
farther Explai, ation; Since this Opinion notwithſtanding has ſo far Prevail'd, as to 
Draw into it's Patronage another Way and Method of Arguing, we ſhall farther Con- 
ſider it likewiſe, ſo as nothing may be Omitted, which ſmall ſeem Material in the 
preſent Argument. 

VS. 2, THE New and very Ingenious Hypotheſis is, for Solving the ſupposd Equa- 1f the New 
lity of the Angle of Incidence and Reflection in Light, is Founded upon a Con- 7 Bip 
junction of two Forces, Attraction and Impulſe, whereas the former Hypotheſis had 754, the for 
nyc Conſider'd the laſt of them, and a bare Reſiſtence to it; If therefore this, which mer muſt be 
we are at Preſent to Examine into, is True, the other cannot but fall ſhort of that, 7 55 le fo: 

- which it pretends to Demonſtratex becauſe two Forces will be Requir'd, whenas That mer ma Ap 
had only Aſſumed one; If it is not True, ſince it muſt be yet own'd to be Intro- 2% % lab. 

poſed to be ſo. 

duc'd upon a more Rational and Accurate Inquiry than the other was, it will follow, 
that if this Hypotheſis is not Juſt, the N Which beſides has been already Con- 
futed, is much leſs ſo. 

F. 3. THE Hypotheſi s is, that if a Uniform Perpendicdlis Attraction from D A to- The New Hy. 


wards Aa, that is, from a Rarer towards a Denſer Medium, is ſuppos d, of any Body Aae, 2 ng 
paſſing thro the Space Intercepted by the Planes A 4, and Da, and it is at the ſame pn d. 
time Impell'd in the Line H, Granting likcwiſe, that the Motion before Incidence => a Newt. 
is ſwifter than it is after, The Body, | . 5 1 Fog 
by the Line of Incidence being In- 1 „ „ 9%, - Pag. 239. 
clin'd, will be at length Reffected, 
and the Angle of Reflection will 
become Equal to that of Incidence; 
For by the Doctrine of Refraction, 
which this Philoſophy had before 
Explain' d, and we ſhall at preſent 
ſuppoſe True, H is a Parabolick 
Curve made by the Perpendicular 


Attraction from the Plane Dd to- 
wards the Plane 4 4, and the Incident Force G H. Let therefore now the Obliquity 


of the Line of Incidence G H to the firſt Plane 4 4 be ſuch, that the Sine of Inct- 
dence may be to the Radius of the Circle, of which it is the Sine, in the ſame Pro- 
portion, as it is to the Sine of Emergence out of the Plane D a, into the Space Da, Ee, 
which Sine of Emergence will Conſequently be equal to the Radins of the Circle and 
the Line of Emergence Coincide with the Plane D A; but the Body or Light Impell'd can- 
not Proceed according to the Direction of that Plane, becauſe it is Attracted in a 
Perpendicular to the Medium of it's Primary Incidence, that is, to the Plane A a; 
nor is it Poſſible for it to Emerge into the Space or Medium Ee, becauſe the Sine 
of Emergence is in the Line or Plane DA; It muſt therefore be Reflected back to / 
P and h, and Deſcribe in it's Return the Hee Portion. of a Parabola, as it did be- 
fore in it's Deſcent, ſecing the Laws and Conditions of Motion are the ſame in the 
one Calc, as in the other; And as this Demonſtration ſappoſes the Attraction, and 
Impulſe, to Act Uniformly, according to a certain and ſtated Rule, ſo if that is 
Vary'd, and the Planes A a, Bb, &c. Approach Infinitely near to each other, the ſame 
Proof Extends to all Caſes, that can be Aſſign'd of different Impulſes and Attractions 
in the ſeveral Spaces contain'd within the” foremention'd Planes, whilſt the Infinite 
Diminution of the Intervals of the Planes, and the Infinite Increaſe of the Number 
of them, renders the Action of the Impulſe and Attraction Imperceptibly different, 
and Reduces it to one and the ſame Law, and Conſequently the Angie of e 


gence gh will be Equal to the Angle of Incidence G HA. 
O0 0 F. 4. This 


Book IV 


Tho' the Ad- F. 4. THis Hypotheſi 8 of Reflection is the more Eſteem d and Applauded, as it is 


_— ” Thought to Solve Refraction upon the ſame Principles; but when we Conſider the 


fade ; tha: whole, and Obſerve, that tho Impulſe and Attraction are the Terms made Uſe of, 


it Accounts yet that in Reality there are ſeveral other Foreign Suppoſi tions Introduced to make 


2 this Doctrine Conſiſtent, it will not perhaps appear, that Refraction and Reflection 


uon the ſame are Accounted for from the ſame, or like, Cauſes. by this Hypotheſi is. 


1 F. 5. For at preſent Allowing the Refraction to be in a Parabola, which we 
one) are % ſhall afterwards. Conſider, ſince the Sine of the Angle of Incidence is to the Sine of 


ſumed frm the Angle of Emergence in a given Reaſon, for Inſtance, as 4 to b, Either in the 


dee ſuppos d Inclination And Obliquity of GH to the Plane 4 a, in which the Sine of the 
This Hypotheſis Angle of Incidence is to have the ſame Proportion to that of Emergence, as it has 


is not True, 5 
ee eee, the Radius of the Circle, of which it is the Sine, the Reaſon of à to b is Pre 


Proportion be- ſerv'd, or not; If it is not, there is a new Suppoſition, and the ſame Hypotheſis does 


wirt the Sine not Solve Reflection and Refraction, but another Arbitrary one is Introduced, which 


of Incidence 
45 Refradtion, does not depend, nor has any Connection with the Laws or Doctrine of Retraction, 


is no ways 4+ excepting that Impulſe and Attraction are made Uſe of, in both Caſes, but with dif- 
plicableto 9 ferent Rules and Appointments of their Actions; If the Reaſon given is Prelery'd 


Doctrine 
An. in this Suppoſition, then the Sine of the Angle of Incidence will be either Leſs, or 


. Greater, or Equal, to the Sine of Emergence, which is ſupposd the ſame with the 


Radius; If it is Equal, that is, if à and 6 are fo, there can be no Refraction to or 
from the Perpendicular, which is the Problem to be Solv'd in Refraction; If it is 
Greater, the Sine of the Angle of Incidence will be Greater than the Radius, of which 
it is the Sine, which is Impoſſible; ; If it is Leſs than the Sine of Emergence, it will 
only explain the Proportion of Refractions from the Perpendicular, and not thoſe, 
which are made to it, whereas. it ought to Account for the one, as well as the other; 
for the ſame Reaſon, as it Endeavours to Unite Reflection under the lame Cauſe 
with that of Refraction. 
Thus a F. 6. Bur what is {till farther Conſiderable in this Hvpatheſs 1 is, that it ſuppoſes 
4 125 For the Sine of Emergence=to the Radius, and then Concludes, that the Body Impell'd will 
makeing the not Emerge to Fe; for to make the Sine of Emergence Equal to the Radius, is the 


Sine of Emer- ſame, as to Place the Body Impell'd on the Plane D 4 by an Arbitrary Hand, 


a . e % and without any Direction or Determination from the Nature or Laws of Refraction; 


that in Part is For if any Meaſure or Rule of Refraction was Obſerv'd in the preſent Caſe, accord- 


2 . _— ing to F. 5. there would an Abſurdity follow, which is, in General, that a Sine of 
liquity, wou'd yet be Equal to it. 

F. 7. IF the Line of Incidence is Imagin'd to be fafiaitely Oblique to the Plane 

Not Fuſt, be. D d, or it's Parallel A a, when the Sine of Emergence Coincides with it, this will be 


h . 
eee : f nothing more than conſidering a Body Impell'd, according to the Preſcription of 


an Infinitely One Uniform and ſtrait 1 which what it will Signify to the Explaining Re- 


3 8 flection upon the ſame Hypotheſis with that of Refraction, will be hard to Comprehend; 
1tbins I there is ſomething more Intended, than what we have Mention d, it is this, that tho 


ſignify nothing 
_ 0 theExplain- ye (ſuppoſe an Infinite Obliquity of Incidence, the Sine of it will yet Preſerve the 


25 of Incidence are to thoſe of Emergence 1 in a given Ratio; If ſo, the Sine of an In- 
finite Obliquity will be either = to the Sine of the Emergence, or greater, or leſs, 
and will fall under the Confutation of the ſeycral Caſes Alledgd in F. 5. We may 
allo further ſay, that, in an Infinite Obliquity, the Radius is always ſuppos d to be 
the Sine of the Angle of Incidence, and therefore 4 will be to b in a Reaſon of 


| Equality, tho' on the Contrary, in Refraction, it is ſaid to be in a Reaſon of Ine- 


quality. 
„ F. 8. HowkEvER, that this Infinite Obliquity can be of no Service in the preſent 
ſition not A. Caſe i is Manifeſt, ſince if we allow, by ſuch a Suppoſition, that the Body Impell'd is 
greeable to the. Arriv'd at R, and cannot Proceed any farther than Dd, to Effect which this Hypo- 
e eee theſis is Introduced, yet ſeeing, according to the preſent way of Reaſoning, it is to 
Parabola, Riſe, by means of the Perpendicular Attraction, i in a Parabola as R /ph, it muſt like- 


wile Deſcend in one, or otherwiſe, the Angle of Incidence will not be Equal to 


that of Reflection, which is the very Propoſition intended to be Prov'd ; But if the 


Farabola of Deſcent has the ſame Inclination to the Plane of. Da FW the other, we 
have 


Refraction, which is always Leſs than the Radius 1 in any Incidence or Angle of Ob- 
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Chap! II. from Impulſe and Attraction Seel 1 


Nam'd, either G H LR will be Infinitely Inclin'd to the Plane D 4, and Con [c- 


quently x I ph, that is, the Force of Attraction, which is ſuppos d to Raiſe the 


Body 'ImpelV'd from the Plane D 4, will not be able to do it, or if it is, and the 
Body Impell'd is Attracted to h for Example, the Deſcending Parabola 6H 2 
will be likewiſe in an equal Obliquity to the aforeſaid Plane, contrary to the Sup- 
poſition of it's being Infinitely Inclin'd to it. 

F. 9. WE cannot alſo but take Notice of another Suppoſi ition, which is directly e 
Contrary to what is made Uſe of for the Solving of Refraction; Namely, whereas the Solving Pang 
Attraction draws the Body Impell d upwards, which is moving downwards by Sup- ##ion m” that 
poſition in Accounting for Refraction, in Giving a Solution of Reflection, it is Con- Kabel, hich 
ceivd to Act the ſame way likewiſe, but then the Body is ſuppos'd to be Aſcend- 1 
ing; For if it is not ſuppos d to Aſcend, it ſeems Impoſſible for the Attractive Force 
to "Draw the Impellent from R upwards, which could not hinder it from Arriving 
downwards to it; Upon which we ſhall only Obſerve, that, in an Abſtracted Hypo- 
theſis, as this of Reflection and Refraction, if Philoſophy has a Liberty to make as 
many Arbitrary Forces, Acting in as many Different Determinations, as the Effects, it 
wou'd Solve, Require, it is no more, than Explaining thoſe Effects by themſelves; 

Thus, if, when we won'd Explain, what Reflection is, we take a Force, which ſhall Im- 
pel a Body downwards, and then Another, which ſhall Strike it upwards in an Ab- 
ſtrated Hypotheſis, What is it more than to Adapt and Contrive our Suppoſitions 
at Pleaſure, according as we ſhall find there is Occaſion for them, from the Effeas 
we Conſider, without Giving us any Truer a Knowledge of Nature, than we had be- 


fore? Since by the ſame Methods we may 9 = fps that IS, > Of ſuppoſing 


te 1 Thing to be Explain d. 


F. 10. AND This, beſides what 28 been ſaid, is Evidently done in the preſent Hy- If this Hypo- 
potheſis, for ſuppoſing G H by Impulſe to fall upon 4z, and from thence to Deſ- — y . 
cend in a Parabola to R, there muſt either be a New Impulſe at R towards F, and 5 Was 
Conſequently, a freſh Suppoſition Introduced contrary to the Former, or elſe it muſt 3 rhe 
be a Continuation of the ſame Impulſe from GH, and Turn'd and Diverted by the 2 3 
Action in Aa, towards Fh, for by mere Attraction the ſame Parabola, as R H, can- 4ele{s than thas 
not be Deſcrib'd, which was before by Attraction and Impulſe together, in HR; If 7 leidence. 
it is a Continuation of the Impulſe, the Velocity of the Impulſe from H to R, 
will be either Greater, or at leaſt Equal, to that from R to þ; If it is Greater, the 
Attraction R F being ſuppos'd to be the fame in H and 5 e Aa, Rh will be 
leſs than R H, and Conſequently FRh the Angle of Reflection leſs than H R F, 
the Angle of Incidence ; If it is Equal, the Attraction at þ will have a 
greater Force, where it Conſpires with the ſame Velocity of Impulſe, than at H, 
where it Oppoles it, and 4 will be Greater than Q, which again will make 


FRh the Angle of Reflection leſs than HR # the Angle of Incidence. 


F. 11. Wren farther, in this Hypotheſi is, the Rays arc Tranſmitted thro' the Glaſs, 1 The Vibration 


and afterwards Attracted back to it, in order to Produce Reflection, it will be Dif- T # Medium 


ficult to ſay, how there ſhould ever be any Refraction Produced at all; but this I 


ſeems is done by the Vibration of the Medium, which, when it Concurrs with the Refration 
Incident Rays, Refraction is Produced by carrying them off from the Influence of g,,mmn*” 
the Glaſs, when it Meets or Oppoſes the Progreſs of the Rays in it's Vibration, Sir 11. Newt. 


Reflection is; But in the Firſt Place, this Vibration of the Medium is not True, un- —— — 


leſs a Stagnant Fluid, as the Air or Xther, is Naturally a Pendulous Subſtance, which no Fits of eaſſy 


Philoſophy, but the preſent Celebrated one of Pendulums, has Aſſerted; Second, it is not Reflection and 


Conccivable, how the Pulſe and Repulſe of the Air or Æther, allowing of it, ſhould wy ag 


have a Force to Rebound the Rays of Light, if Glaſs it's ſelf, by it's Solidity and Prop. 12: 


Attraction, cannot do it. 1 8 Part. 3. 


Book. 2. 
F. 12. AnoTHeR Suppoſition in this Reaſoning is, that in the Formation of the Different 


Semi- Parabolas H P 2 R, and R Up h, the contraty Directions of the Impulſe will Forces are ma- 
gined in this 


Produce the fame Figure, which it ſeems Impoſſible, that they ſhould ; For if HA, Hypotheſis Ca- 


PO, AL, are ſeverally Expreſſed in the Abſciſs of the Parabola F R, they will be as ave of De/- 
5. 3. I. according to the Laws of Attraction, or Gravitation, that is, as the Differen- fams tara 
ces of the Squares of a Series of Numbers in a Simple Arithmetical Progreſſion, 
Pong R to be the Vertex of the Semi-Parabola HR F, and therefore _ Attraction 

Dog Tz: e 


| 


N 


in the Return of. p08 Rats, Imaell d, Fo = _ 3 1 Fe ee 
Aſſiſted by Impulſe, whereas before it Was Retarded hy it, 5. h, t p , will be alter d in 
their Proportion to the former; from whence it will follow, that if the Vertex of the 
Semi. Parabola F R H is Fixt and Determin'd in &, in Reflection it will ceaſe to be 
a Parabola, as it would Produce a Curve nearer to F than Rh the ſupposd Para- 
bola, which would be far from proveing the Ne of Refſeckion Equal to that of 


Incidence. 


Another P. 3 LASTLY, i it is ges, that · to produce Reflection, has malt 1 ns | 


hoe og of the Body Impelld beyond the Medium, which Reflects, and that the Refraction 
hat the Body of it is Neceſſary and Previous to it's Reflection; which is ſo Extraordinary, not to 
” qr me %- ſay, ſo Extravagant an Opinion, that nothing but the Authority of the Philoſophy, which 
e Hera, Propoſes it, cou d Support i it; for if Refraction is Neceſſary to Reflection, ſince the 
ir, and that Law of Refraction is, that the Sines of Incidence, and it, ſhould be as 4 to 6, and 
8 thoſe of Incidence and Reflection, as 4 to à, it will be Requiſite, chat 4 ſhould have 
Refi, it's Definite and Certain Reaſon of Inequality to &, that 4 may have it's own or a 

Proportion of Equality to a, than which Nothing can be more Contradictory; Beſides 

that the Progreſs of the Body Impelld is beyond that which Reflects it, there are 

not any Inſtances in Nature to Juſtify it, or to Shew, that if Light, for Example, 


Falls upon a Denſer Medium, it ought to Paſs thro' it, and be Reflected from @ 


Rarer. 
The fu, F. 14. Bur granting all theſe 3 Which are yet call'd by the Name of 
foregoing Sup- One ſingle Hypotheſis, there is not any of them, as they are Inſufficient in an Ab- 
vey ge je ſtracted Reaſoning, but what arc equally Defective, when Apply d to External Being; It 
only one Hypo- is Evident in the firſt Suppoſition, where the Line of Incidence is ſuppos d to be Infinitely 
theſis, allwhich, Oblique to the Reflecting Surface, ſince not only in common Bodies, but in Light 
13 alſo, the Rebound is made in all Angles of Incidence, excepting where the Incidence 


raction, yet a 
= 1 iz Infinitely Oblique, which in ſuch a Caſe is Propagated in a direct Line, and there- 


mnre. Not an fore all Catoptrick Reflections, as well as all Reflections of other are a Con- 


nite Obli. 
ly of ye” futation of the Hypotheſis of an Infinite Obliquity. 


Incidens Rays. F. 15, IT is alſo Manifeſt in the ſecond Suppoſition, that th an e can- 


Nor the A. not be Agreeable to the real Attractions of Bodies, becauſe if Glaſs, for Inſtance, 


iract ion of 


Light by the was the Medium Attractive of the Rays of Light, let 4 B Repreſent a Cube, of 


2 Bo which it is the middle Plane, ſo that half the Side of A C, Rais d TY from 


the Surface of the Paper I now Write on, ſhould be one half of the Depth of it, 
if ſuch a Cube Attracted the Rays of Light Peipolidicalualy: 
from B to C, or E to E, or & to L, &c. when they Emerge out of Ly C 
the Side D B, according to the preſent Doctrine of Reflection, FR] 
the ſame Light, the Conditions of the Body being the ſame, 
| ſhould be Equally Attracted from CtoB, F to E, L to G, ee. | | 
upon it's Emergence out of the Side 4C ; from whence would | 
Reſult this Affection of the Glaſs Cube, either that the Forces of ER GS: 
Attraction towards D B and Retraction towards A C, would be E- D G E B 
qually Pois d, and there would be no Attraction or Retraction of 
Light at all, which would wholly Deſtroy the preſent Hypotheſis, Since there would 


be no more Force to Raiſe the Light in Reflection, than what would be Equal to 


Depreſs it; or elſe that there would be a Parabola Deſcribed upon the Side 4 C, as 
well as upon that of BD, which would be alike Inconvenient to this Hypotheſis; Not 
to mention, that Light takes no ſuch Courſe in Fact, and Experience, as to be Tra- 
jected thro' the Cube, and from D to Form a Parabola, then again to be Trajected 
and to Form another upon 40; Nor yet farther to mention, that all this Doctrine 
ſeems to be form'd upon that of Projectiles, which by Impulſe and by their Proper 
Gravitation to the Earth are ſaid to Deſcribe a Parabola, to which the Rays of Light 
by their Projectile Force and their Attraction to the Glaſs, Appear to be made Ana- 
logous; whercas we ſhall Prove in Examining into the Hypotheſis of Refraction, 


Not the Pene- that there is no ſuch Analogy, 


3 3 F. 16. Ir is farther as certain, that the third Hy potheſis is not Equal to the Nature of 


Medium, aud Things; Namely, that there is a Penetration of the Rays of Light in Particular in- 
Jy ney to a Denſer Medium, as Glaſs or Water, and a Proceeding from thence into a Rarer, 
Rover. before they are Re flected; If there was, there could be no Reflectjon from the Sur- 


faces 


8 


va 


% OR EP IE rr 8 

Wy N C AS or Oe es I IN 

. ß ĩð ß AS TIS DraaT's, 2 INOS ox 
WERE, e e . R 


* = 
5 
Dy 
A 
De. 
2 
. 
i 


Chap. III. from Impulſe and Attraction Examined. 477 


3 faces of theſe Bodies, Which it is Plain there is, ſince if "we make Plates of Glaſs 
. as Thin, as we can Poſſibly Imagine, and hinder the Rays of Light from being Tranſ⸗ 
mitted, by Quick. Silver laid behind it, or by any other Method, there will be a RefleQ- 
ion, where it is Impoſſible there ſhould be a Parabola ; And on the other Hand, 
where the Plates of Glaſs are Tranſparent, o that the Parabola'1 may be Form d, there 
is a much leſs Senſible Reflection. 

F. 17. BUT what is ſtill more to be Objected againſt the Compliance of this laſt 7h; 455 Hypo: 
Hypotheſis with Nature, is, that it can no ways Account for the Reflections of? nie 4 
Light from common Bodies, as Marble or Steel, im which it is Apparent, that the the 22 
Light does not Enter into the Bodies, from which it Rebounds; Beſides which no- Oger vabli 
thing can be more certain than that a Ball of Wool, or any other Elaftick Body, . 
does not Penetrate into the Pavement, from which it is Reflected, whereas if this 
was a true Hypotheſis for the Solution of Reflection, it ſhould give us a juſt Rea- 
ſon of theſe Phænomenons, as well as thoſe of Light; Becauſe there is no more 
Pretence to Exact the Cauſe of Reflection to what we Experience in Light, than to 
what we Experience in Groſſer Bodies, nor to make the Reflections of the one or the 
other to Proceed from a different Force, than Reflections and Refractions in General, 
which are Endeavour'd, by this Hypotheſis, to be Brought and United under one Rea- 1 
ſon of their Appearance, or of their being Phenomenons in Nature. 8 1 
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S. 1 FOHERE is another Hypotheſis Remaining, which Applets to be the moſt 25% 7174 E. 
Rational of any we have yet met with, for the Solution of Bodies being in porbefss of 4 
General Reflected with the ſame Angle, with which they Fell, which is divided into v5 arg ng 
two Propoſitions ; The firſt of them is, that if a Heavy Body Impinges ih a ſtrait Line moſt Racial 
upon one that is Fixt and Unmov'd, and either or both are Elaſtick, the Body, Which 


Impinges, will Recoil with the ſamo Celerity and Direction, with which it Im- 


inged. _ 
1 H. 2. To Prove this Propoſition, c one Caſe is firſt Conſidered, that is, where the THe Hyporheſs 
Elaſtick Force is ſuppos'd to be in the Body, which Repells ; Thus let 4 be the Explain dl. 
Body, which is carry'd with the Celerity 7 C againſt an . ITY 
Oppoſite and Elaſtick Obſtacle 5 EO, and let the . B er 1. Prop. 1 
Weight of it be , therefore the whole Moment A N e 1 
DJ | e & 4 
will be it's Celerity Multiply'd by it's Weight, or © een D n Wl 
n P&C, with which it Falls upon E; where it meets 48 
with the Reſiſtence BEC, which by the Force of the 5 7 
Impellent is Preſsd Inwards to B DC, till the Re- 1 i 
action in B D C'becomes Equal to the whole Compreſſion from the Incurring Body ; 8 
but the Reſiſtence in BEC is Equal to the Moment in 4, or m PC, therefore the | 1 
Reaction in BDC in it's Counterpoiſe to the Preſſure, which lies againſt it, is Equal *i 
to 2#P7C; farther, ſince the whole Moment of A is loſt after the Compreſſion of wy 
BEC to BDC, BDC, as it is Thought, muſt neceſſarily Recoil with the Force of = 
2#PrC, one half of which it ſpends in Reſtoring it's ſelf to BEC, and with the o- 2 
ther it Reſults upon the Impellent, and Strikes it back to A with the ſame Celerity, = 


with which it was Incident; And if the fame Conditions are Obſervd in 4, as are , n 
here ſuppos d to be in BEC, or if they a are Preſum d in both, the Demonſtration 1 
will be the ſame. . 
F. z. IN Anſwer to this Proc we ſhall firſt ſay, that as the former Hypotheſis, 7, Hypothſi 
which we have Conſidered, ſeems to be Calculated for the Doctrine of Opticks, depends upon 
and does not any ways Agree with the Phxnomenons of other Bodies, fo this on the 2 3 
Contrary is drawn from a Conſidetation of Hard and Reſilient Bodies, and cannot Zlaftick, Bodies 
be well Apply'd to the Reflections of Light, unleſs upon the Suppoſition, that Light 5410 - 
is at leaſt a Solid and Hard Subſtance, 5 not Elaſtick, which as few will be willing e Liche 
to Allow, fo it cannot be Prov'd, but upon the Preſumption of the Truth of the» them, which 
Corpulcular e againſt which ſeveral Arguments have been already Pro. e 


duced. | F. 4. And 
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Impellid, not 


Ws The Doctrine of Reer, Bock IV. 


This Hypotheſis F. 95 Ad for the ſame Reaſon it is, we cannot Acquielce in this Demonſtration, 


Prejum:s Pe. Where the Weight of the Body m P Enters into it; ſince the Moment of the whole 


portional wits Pr C is Computed from Multiplying the Celerity into the Weight, and Conſequent- 
Weight, which ly making Matter Proportional to it; a Poſition, which we Hoe: in the firſt Part of 


has been before 


Refured, theſe preſent Principles Examin'd into, and given thoſe Reaſons, men chen & Occarrd, 


why it could not in General be Affirm'd. 


This Hypotheſis, F. 5. NOTWITHSTANDING, Granting the Hypothel 8 of the Cor . Philo@phy, 


« not Evident and the Equal. Proportion of Weight to Matter, we are not wo. Acknowledge, 


: 3 till it is Evidenced, that in all Reflections, which are made, there is a Change of N. 


chat theg is gure, either in the Body, which Compreſſes, or which is Compreſled ; for if to make 


aw Change ef this Demonſtration certain, it is Neceflary, that BE C ſhould Retire to BDC, it will 


Figure in the 


Body, which Exceed an Ordinary Comprehenſion, how the Small and Tender Rays of Light ſhould 
Compreſſe.or® cauſe any ſuch Impreſſion on the Rigid and Obſtinate Surfaces of Glaſs or Steel; 
6005 te Or, on the other Hand, how thoſe Rays ſhould be alter'd in the Figure of their Parts, 
Ray: of Light: which will have enough to do, to make us Believe, they have any hana ads Or 
Figur'd ones. f 
Such a Change, F. 6. Bxs1Des even in the common Reflections of Bodiesr þ it 1s not to be Inviagiind, 
of Figure nt that the change of Figure Inwards any ways Contributes to their Reflection; ſince 
eee, any Inſtances, which may be made uſe of to prove it, from the Senſible Jarring of 
laflick Bodies, Metals or Glaſs, do Evince the Contrary ; Namely, that the Elaſtick Force Exerts it's 


which by Ex. ſelf outwards, and inſtead jof being Compreſſed to D, as this Doctrine ſuppoſes, and 


perience Re- 


und ou. then Recoiling to it's former Situation in E, Rebounds from E to F, and from thence 


war di. Retires to E, from whence it Reboundet. 

The Force of F. 7. AnD, that this is more Probable, is Evident, ir we Conſt der, that this Preſ- 
Preſſure and ſure from E to D is Impoſlible, according to the preſent Account of it; for the Re- 
Reſiſtence will ſiſtence in the Obſtacle B C is ſuppos d Equal to the Force of Impulſe in 4, that is, 


be in an 


Poiſe, and "oY to C; but if m Pre is Reliſted by PC, what can we Conclude, unleſs that 


therefore no their Forces will be in an Equal Balance, and that A will be Quieſcent in the Point 


Refleion, 0 E, and not Proceed to D as is Preſum'd? If the Reſiſtence in the Obſtacle is Leſs 


F not, no Re- 


fettion Equal than 4, or Pr the Action of A, or mr together with that Action, which 
vote incidence. Accrues to A from the leſs Reſiſtence of the Obſtacle will not Produce a Force of E- 


laſticity Equal to 2 * Pr C, which on the other hand is likewiſc 2 d, Excepring 
mr CA an unknown Quantity is Equal to 2 P C. 5 
The e F. 8. FARTHER, the Suppoſition of Reſiſtence in the Obſtacle BEC being E- 
of the Body qual to the whole Moment of 4, the Incurring Body, ſeems to be without any 
ee Foundation; ſince the Proper and Innate Force of Reſiſting, which any Body has, 
70 the Aion muſt be Fixt and Determin'd, and cannot Change or Alter its Degree of Recourſe 
55 155 me!” to the Impellent, unleſs by Adding a new Property to Matter, Which has not been 
Force of Bodies, which Act upon it; But, if in the Notions of The preſent Philoſophy 
Matter is Immutable and Homogeneous, and has one certain Power of Reſiſting, 
ſince the Impulſe upon it may be Infinitely Vary'd, Reſiſtence cannot in all Caſes, 
and only in one, be Equal and Commenſurate to them. 
: F. 9. Bur if we ſhould Allow, what we have hitherto See to t 
1 that B EC by the Force of the Impelling Body may be Preſs'd Inwards to BDC, 
Ae dee 4 that the Reſiſtence is Suitable to the Impulſe, and that the Force at D is Cans. 
always Equat quently Equal to 2 #2 Pr C, it will not follow from thence, that the Elaſtick Force 
of the TJ is then in an Equal Poiſe with the Compreſſion ; unleſs, whatever the Moment is of 
lent, if yet is any Body, half the Elaſtick Force, or #2 Pr C, is always Equal to it, which, as before 


ada in Reſiſience, ſo in Elaſticity likewiſe, is to make a Certain and Determin'd Degree 


would be Falſe, Of Elaſticity vary in Proportion to the Impulſe or Preſſure upon it; which yet, if 


True, any Body which is Elaſtick, the more it is Preſſed, the more would be it's Re- 
nitency, and the leſs it is Preſſed, the Repreſſure would be ſtill Proportionably ſo; 
from whence it would follow, that either there would be an Equal Poiſe betwirt 
them at firſt, or not all; if at firſt, there is no Occaſion, that E ſhould Retire to D, 
till there is an Equal Balance, which this Demonſtration ſuppoſes, ſince there would 
be that in E; if there is no Equal Balance at all, then BDC in it's Elaſtick Force 
will not be Equal to 2#PrC, which is alſo Neceſſary in the e! way of De- 

monſtrating. | 
$10 HE 


yet Explain'd, that is, that it is more or leſs Active according to the greater or leſs 
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Chap IAE from linpulſe and Elaſticity laquired into. 


F. 10. Ine Truth of the whole is this, that Elaſticity in any Body is. a Certain 
and Definite Force, which may Exceed or be Exceeded by that of the Impellent 
Body, and which therefore cannot be always Anſwerable or Proportional to the Mo- 
ment PC, which is Impreſsd; for if it could, the Repreſſure of Wool, for In- 
ſtance, or of any other Body, which is Elaſtick, would Increaſe it's Force of Elaſticity, 
according to the Weight which Opprelies it, when yet we find the . in all 
Fact and: rien 
F. 11. War yet is, ſtill more, if the Force of Elaſticity in BD C was Equal to 
2 m,, Equal or Proportional to the Preſſure, it would be Impoſſible to Reſtore it's 


ſelf to E from D, excepting upon the Suppoſition, that 4 had loſt it's whole Mo- 


ment by Impinging upon the Reſiſtence BEG, which is Equal to it; if it had loſt , 
it's whole Force at E, B EC could not be Preſſed to D, if it had not, till it came to D, 


the Reſiſtence at E was not Equal to the Moment in A, becauſe the Moment in 4 7 


would be Superior to it. 

F. 12. Mok EOVER, how both Reſi ſtence and Elaſticity ſhould be Equal t to Freie 
or Impulſe, which this Demonſtration Suppoſes, excepting Reſiſtence and Elaſticity 
are the ſame Affections of Matter, which the preſent Philoſophy does not Acknow- 
ledge, will be Difficult to Apprehend, and much more to Demonſtrate, the firlt ” 
being only a Flat and Dead Force, and the other a Reaftive. | 

F. 13. SHOULD we farther Suppoſe, that 4 had loſt it's whole Moment at D, that 
the Reliſtence at E is Equal to that Moment, and that the Elaſticity in BDC is E- 
qual to 2 % Pr C, what would Neceſſarily follow from theſe ſeveral Suppoſitions is 


£79 


The Force of 
Elaſticity Pecu 
liar to each 
Elaſtich Body 
Independent of 
any Foreign 
Actions from 
Impulſe, 


According to 
this Doctrine it 
would be Im- 
poſſible for the 
Boay Impell'd 
to. be Reſtored 


it's firſt Si- 


1 or eſe 
to be Difturt 4 


It liewiſe & Sup. 4 
paſes Refs, ee 
and Elaſticity 

127 1 zo ei 


perty of Matter 


which is not 
Trae. 

Gr ranting all 
it's Suppoſitions, 
e eg : 
would be Dif- 


only this, that Pr C, or halt of 2 G would be Communicated to 4, which frre, from 
had loſt it's Moment at D, and that the other Part would be Communicated to the whar this 


Reſiſtence of B EC; which likewiſe would either be loſt or not; if the Reſiſtence is ar 


ſuppos d to be loſt at D, as that of the Impellent Body is, it ought to be Re- 
flected with the ſame Degree of Force as A, and by Conſequence the Obſtacle B EC 
will fly off from D with the fame Celerity, and will reach the Point 4 at the lame 
time with the Impellent; if the Force of Reſiſtence is not loſt, then having the Re- 
ſiſtence or Force of C towards 4, and being Aſſiſted or United With an Equal 
one from the Elaſticity. of B DC, it will have a double Force, and either Deſcribe 
in it's Return double the Line of DA, or at leaſt, if there is any other Imaginary 
Obſtacle hinders at B and E, Procced to F, which! is enden to hat is ar preſent 
Affirm d. 

8 14. LASTLY, as this Torres of the Impellent A Cond its of i it's pee and Ce. 
lerity, tho 2 P C ſhould be Communicated from the Elaſtick Body to it at it's Re- 
turn, other the whole Moment of 4 is loſt before ſuch a Communication, and 
Conſequently it's Weight, or not ; If it's Weight, or m, is as well as it's Cele- 
rity, it is contrary to what 1s both Suppos'd in this Philoſophy, and is Experienced 
in Nature ; If it is not, the Force upon Reflection will be mP xm Pr C, and there- 
fore the Celeriry will be leſs in Reflection, than it was in the Incidence, which this 
Propoſition endeavours to Prove Equal. 1 

F. 15. To Conclude upon this Theory of Reflection, we do not deny, but Bodies 


may Rebound, or be Reflected, in the ſame Angle, with which racy arc Incident; we 


yet deny, that in Philoſophy, and in a Real Science of Nature,” it is any more a Pro- 
perty of Bodies, or of Light, than that the Angle of Incidence is ro times Bigger or 
Leſs than that of Reflection, and that the Abſtracted Reaſonings to Prove the for- 
mer are Valid, or can any ways Aſſiſt us in Aechunzing for. the Phxnomenons or 
Appearances of External Being. 1 

F. 16. As to what Concerns. the e Propo- 
ſition in this Hypotheſis of an Oblique Incidence (aa 
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The Weight 
not being loſt, 
tho the Cele 
rity is, will 
make the Im- 
pelling Body 
leſs Swiſt in 
1's Reflection 
1 in it's 
Incidence, 


It is not de- 
ny'd that the 
Angle of In- 
cidence is Equal 
to that of Re- 
fletion, but it 
is denyd that 
{uch 4 Af 


fection is proper 


to Light or to 
Bodies in Ge- 
neral. 


The ſecond © 


Direct being before only Conſidered) Producing an | * 
nelc of Reflection, ſince the Incident and Wt not Neceſſary 
ected 1 AB, and BC, are Reſolvd into the Pe _ Enquired 
70 Components, A D and D B, on the one Hand, and re IN | br. Wallis 
BE and EC on the other, and the Conditions of the —— E —— opera Math. 
Direct Lines 4 D and EC are the fame with thoſe _ P.. C 3 3 55 0 
we have alrcady Examin'd, there is not any Thing PD & Reſilitione. 


more, Which is Requiſite to be Conſidered in the preſent Argument, * the 
om- 
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A 22 Doctrine of Reßuchon- Book IV. 


Wen Compoſtion ol of Forces, which has been done under another Head of Philoſophy. 
W ſhall only therefore farther Obſerve, that if there are any Demonſtrable Proofs, 
either in Mechanicks or Opticks, for the Equality of the Angle of Incidence and 
Reflection, we are not at preſent Concern'd to Anſwer them, fince we now Inquire 
into the Principles of thoſe Sciences, which if they are Falſe or Precarious, the De- 
ductions from them are ſo; and if any Plain Phænomenons are Urg'd againſt us, 
We Alledge they muſt be Accounted for another way, if the Fundamental Propo- 
ſitions, upon which they arc Affirm'd, are not rue; that is, = our Philoſophy of 
the Expanſive and Contractive Forces. 
What the Real F. 17. THE Philoſophy of the Expanſive ani Contractive Forces will therefore 
2 25 ra Inform us, that all Bodies Conſiſt, and are made up, as was ſaid before, of Various 
why Travſps: Aſſemblages and Congeries of Actions, which Actions are Ultimately Reſolv'd into 
52 ig. e the Forces now Mention'd ; If, in Reſpect of Colours, a Black, Blue, or Purple, or 
Refle® Images any Other of a Dark and Melancholy Aſpe& are Conveighd to the Eye, it is a 
20 4%, whereas Sign, that the Light or ther is ſo far from being Reflected, that it is Contracted 
Morn = | in Various Degrees from the Eye towards the Body; It a Red, Orange, or Yel- 
not. low, or any other of a more Lively and Vivid Complexion, it is a Proof, that the 
Light or Æther is Reflected with Various Degrees of Force from the Different De- 
grces of the Expanſive of the Bodies, which Reflect it, and that this is done in 
all Angles of Reflection; Or rather the Light or Ather is not Incident in ſtrait 
Lines or Rays upon the Bodies, from whence it is ſupposd to be Reflected, but 
_ Surrounds and Encompaſſes them, as Water, or any other Fluid, the Bodies, 
which are Immerſed in it; And as Fire Communicates its Impreſſions to the 
Ather about it, without any one's ever Imagining or ſuppoſing ſuch an Inci- 
dence or Reflection, ſo the ſeveral Bodies, which Exiſt in the Æther, and are ſo 
many Various Kinds of Fire, Flame, or the Expanſive Force, differently Mixed and 
Loaded with the Contractive, Impart their Sundry Influences to the fame Ambient 
Medium; On the other Hand, in Poliſhed, Tranſparent, and Uncolour'd Bodies, the 
Expanſive and Contractive Forces are nearly in an Equilibrium, as we have faid 
they are in Water, and other Fluids; And therefore the Light or Æther is Re- 
flected in the ſame Manner, as it Fell, with little or no Impreſſion from the Bodies, 
on which it Impinges, to Alter it's Quality or Force; or, which is the ſame, the Am- 
bient Light or Medium Continues and Preſerves its own Force without Receiving 
any very Peculiar or Diſtinguiſhing Impreſſions from the Bodies it Surrounds; Which 
ſeems to be the True Meaning of the Angle of Reflection being Equal to the Angle of 
Incidence; That is, the Ether or the Light is Rebounded the ſame as it Fell; Which 
gives alſo an Account, why Images are ſeen from ſuch Reflections, but not from o- 
thers; Becauſe in the firſt Caſe the Incident Light or Æther is Unalter'd in the Re- 
flected, but in the laſt the Reflected is Changed by the Forces of the aue on which 


1 ien into a acierent from the ien 


CH 1 * | 2 
| Concerning th ſeveral Hypotheſes f Refraffion. 


ieee, 3 wy 1 ER Conſſdering the Doctrine of RefleQion; as it has been gal 
Refraction Propos d to us, we are next to Inquire into that of Refraction, which 
re deed. > we Nall do in the lame Order of the e which we before Obſeryd in the ſe- 
ee of veral ones of Reflection. j 
Refrackion Ex. F. 2. The firſt Demonſtration made Uſe of to Prove the Laws of Refradtiorr 1 
8 and a the Sine of the Angle of Refraction in Particular is in a given Proportion ; 
3 f 1. to the Sine of the Angle of Incidence, is, that Suppoſing CBE to be a Superficies, 
pulſe and Re- which Reſiſts the Velocity of a Body in 4 Deſcending to B, ſo as that A ſhall looſe 
3 . half it's Velocity in Surmounting the Reſiſtence at B, 4 will be Refracted, and, In- 
n Cap. ſtead of Proceeding in a Line continued from 4 thro* B to D, will be Diverted to 
3 Cap. 7; Becauſe 4 Bis Compounded of the Forces AC and CB, and ſince A has loſt half 

15. Par. 1. and it's Velocity at B, it will be double ths Time in Deſcribing the Radius of the ſame 
Dr. Clark's Circle; But the Perpendicular Motion AC is only Obſtructed, and therefore the 


Annotat. 
Lateral 


5 a 
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Lateral C will in it's Velocity Deſcribe double the Line CB, that is, BE, whilſt Aiflogray' 
is Falling from B to the Circumference, and Conſequently, the Determination . 
will be to I, fo as G7 may be double of CB, and A at the ſame time may Atrive ione Radio- 
at ſome Point in the Ambitus of the ane which — a Phan Neceſſity, rl theſe * = N a 
Suppoſitions, muſt be in 7 5 
F. 3. Ix Reply to which we are Oblig d to take Notice x ; Firſt, that if with There is no _ 
the ſame or any other Incidence , which we can Poſſibly Imagine of A ee. why. 
A | to B, the Medium at B wig e 
DYE Fe Ther: ſhould Reſiſt 3 or 4 times Diminiſh the 
more than is here Suppos'd, 2% i . 
this Demonſtration will not portion, more 


be Valid; ſince BE in Re- n in others; 


ſpect of C mult be in that A 

| Proportion, either 3 or 4 
times longer than CB; in 
which Caſe B E will be Pro- 
duced beyond the Circum- 
ference towards 2, and 
therefore there can be 
| no Line drawn from B, 
DD e which will Determine it's 
ah rs 1 A ſelf in the Circumference, 


Cl E443 


M x 
© L 


which is Neceſſary in this Doctrine, and yer Take! in and Comprehend another Line, 


which goes beyond it, viz, towards 2; And thus, if Quick-Silver, which is to Wa- 
ter, as about 12 or 13 to 1, is Capable of Refracting, and not of Reflecting only, 
an Incident Body, as will be Acknowledg'd, it mult be done upon other Principles, 


than what are here Affirm'd; ſince if Water Diminiſhes the Velocity of the Incident 


Body 1 in any Degree, Quick-Silver will do it, if Reſiſtence is Equal to Denſity, 12 or 
13 times as much without any Reflection; or if we take common Mud or Earth, i 
their Reſiſtences are much greater than that of Water, and if this Theory can Account * 


for the latter, which it wil! ſcatcely do, it cannot Conſequently for the former, 


ſuppoſing their Reſiſtences only to be to that of Water, as 2 or 3 to I, which Lol 


it is Probable are in a greater Proportion. 
F. 4. AND this ſeems to be an Evident PRE that, as beide in Retection, the Cb! The Keats 


Pötte and Diagonal Force ought to have been Demonſtrated from the Compounding, . Wo 5 


Namely, the Lateral and Perpendicular, ſo here likewiſe, that 4 will not be Refracted the . | 
which is Pre- 


from B to 7 or any other Part of the Circumference, unleſs by ſuppoſing it, that is, . 
by Circumſcribing and Aſcertaining the Diagonal Force, Antecedently to thoſe, into ven Thing, 
which it is Reſolvd; Thus, for Example, in the preſent Caſe, 4 in it's Lateral Direct. Thich ſhowld 


ion may Proceed from B to 2, as well as to E, but it is Originally ſupposd, that it e 


fhall not go beyond the Circumference, becauſe the Compound Refracted Force 31 


is not to proceed any further than the Incident AB, Which 1 is e for Granted, 


what i 1s Really to be Proved. 


F. 5. However, leſt we mould be dcs to Affim daly, without gi ing a Do Loo 2 
er 103% the 


ſon for the Aſſertion, tho what we have aid is in it's ſelf Manifeſt, let us Conſider 2% Din, 
the Original Suppoſition, which is made to Prove this Doctrine of Refraction; Namely. with 2 init's Ve- 


that upon the Diminution of the Velocity of A at B, A ſhall Deſcribe after it's Re- 91, no Rea- 


ſon given, either 


ſitence at B the ſame Line, which it did, before there was any Reſiſtence to it's Mo- why it ſhoulg. 


tion; that is, tho the Velocity of A is but half, in it's Deſcent from B to V of what it 2 Deſcribe @ 


was in it's Deſcent from 4 to B, the Line of it's Motion from Z ſhall yet be Equal — 


to the Line of Incidence to B; But to Compenſate for ſo Arbitrary an Hypotheſi IS, Hection it 


it is Contriv'd, that A ſhall be double the time in Deſcribing it, albeit there is no 32 . 


more Reaſon, why upon any Impediment given to Velocity, it's Decreaſe ſhould not N 


be Meaſar'd by the different Lines it Deſcribes in the ſame Time, than by the ſame 
Lines in different Times, if nothing elſe is Conſider'd, but bare Reſiſtence; If there 


fore we take the former Meaſure, A after the Reſiſtence at B, will only Proceed to 


half the Line it had before paſs'd thro*, and Conſequently, this whole Demonſtration 
Falls; Or if we take that other Meaſure, which is here ſuppos'd, ſo as the. Velocity 
of 4 ſhould be Diminiſhed in it's Degree, and 4 only Procced in a flower Motion, 
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* J Doctrine: of Ref actions: Book I £ 


it will be altogether Unaccountable. in this Philoſophy, 3 A, when it is wholly 
"| Reflected from. B, and meets with an entire an would Preſerve. it's Vn 


ied Unimpaird and Undiminiſhed. 


1 = F. 6. FARTHER; as this Opinion of Refraction 5 in a great 1 upon 


l 
8 1 Reliſtence, which yet is not thought by a more Rational Account of Things at 


from Reſptence, Preſent to Solve Reflection, but that a certain Elaſticity or Attraction is Requiſite, it 


om: 8 is equally Impoſli ble it ſhould Solve Refraction; For if two equally Reſiſting Bodies meet, 
the Confeſled Reſult of ſuch a Concourſe is, that they will be Mutually Quieſcent, and if 


they are not Equal in their Reſiſtence, that the Stronger will Impel the other, which 
can never Solve the Phænomenons of Reflection; and ſince Refraction is ſuppos d to 
Proceed from a kind of Reſiſtence, and is in Fact a fort of Reflection, tho' in a 
different Angle, from that of Incidence, it will be as Evident, that Retraction can- 


F there is a not be Solv'd from bare Reſiſtencc. 


eee F. 7. BesIDEs, as we have before Evidenced in the firſt Book of theſe Principles, 
fn, of Chap. 10. F. 8. 9. this Philoſophy ſuppoſes only one Uniform Force or Velocity, 


Forge ſhould and therefore, if it Introduces other Degrees of it, it is Reaſonable it ſhould Ac- 


be Explained, 
pr of ov co for the Caule of ſuch a Various Force, which it does not fo much as Pretend 
done. F 

any Nee 1. i 1 $: 8 if it did not that, it is ſtill Evident, that this D Demonſtration De- 


of Refraction 
depends upon pends upon a Suppoſition of a Similar and Homogeneous 4-4, which we have 


pore al OF Endeavourd- to ſhew the Abundant Abſurdity of in the ſame firſt Part of-theſe Pre- 
ſent Principles; For if it did not Depend upon it, what is here Proy'd of either Hard 


Homogeneous, 


which has been Or Reſiſting Bodies in General, would Signify nothing to the Properties of thoſe 


8 Beings, which may Poſſibly have no ſuch Qualities; for it is not certain, that Fire, or 


made Uſe of in Oil of Vitriol, have not ee an to thoſe of Plain Reſiſtence, N Naas 
this Philoſophy, latenſely Active. 


ee zac. , Ir all this was y. yet Acknowledg . and 5 Degree of the Velocity w 


woull be ſo Chang d upon the Reſiſtence at B, it would not follow, that the Refraction Thould 
3 be made to 1; ſince C B, one of the Reſolute. Forces of 4 B the Reſolvend, is Unal- 


ving the Sine 


of the Angle ter'd after the Relittence: at B, as before in Reflection; which if granted, as it was 


7 ae 4, Prov'd, that the Angle of Incidence could not be Equal in all Caſes to the Angle of 
in a certain Reflection, ſo here we ſhall Demonſtrate, that the Angle of Incidence cannot be in a 
mag m te Certain and Definite Proportion to the Angle of Refraction upon theſe Principles; For 
by £45 tn. of the Compound Force of A4 B, C Continuing the ſame, and H meeting with a 
40 tha they Reſiſtence in B, the whole Alteration of the Velocity of 4 muſt be Conferr'd on 
4 1900 the Perpendicular Direction, and Conſequently in the ſame time, that 4 after Re- 
was any cela ſiſtence comes to d, ſo as Bd ſhould be Equal to CB, it will Proceed from B to 24, 
7 Re- all, and Deſctibe a Line B A4 Equal to half B H, by which Means the Perpendicular 55 
2 wh Jae = lJocity | will be as Slow again, as it was before the Impinging of 4 upon 5; from 
Angles of Re- hence the Refraction will be Determin'd to L, and not ſo much as Form any Sine 


3 of the Circle 4 D; If now the Velocity of Ais Increaſed or Diminiſhed, the Reſiſtence 
riable. at B will be Reciprocally Diminiſhcd or Increaſed, and 3 M accordingly will be longer 


or ſhorter, whilſt B 4, Equal to BC, is ſtill the ſame; ſo that ALL will be always in a 
Proportion of Equality to the Sine of Incidence 4 H., but the Angle of Refraction 


M L will be Greater or Leſs, as A L Approaches nearer to B; d, or Retires farther from 


it, that is, as the Velocity of Impulſe is leſs, or more Hatsge or, which is the 


fame, as the Reſiſtence at B is leſs, or more. 
If uhe nei. F. 10. LASTLY, ſuppoſing the Incidence eee and 4 to Fall Rea R or 4 to 
dente i: , the Reſiſtence at B will either be the ſame or not; If it is not. the ſame, it muſt 


 Chang'd, either Proceed from it's Encountering a greater Thickneſs of the Medium in an Ob- 
Line Oppos d to 
the Angle of 

Refration may the Incident Body; As to the firſt, it is Manifeſt, that if the Medium is two or 


OE 2p twenty Inches Deep, the Reſiſtence is Preſum'd to be the ſame in theſe Principles; 


not Agree with Beſides B; IJ, the Continuation of the Incident Line S B, is Equal to BD, the Gon- 
the Propoſi0% tinuation of the Incident Line A thro the Refracting Medium; And, as to the 


* Dee Second, there is no Reaſon to Affirm, that the Situation of the Parts Obſtructs 


the Progreſs of A in one Caſe more chan another, in the former ae fi ince, altho 


lique Deſcent, than in a Direct, or from a different Poſition of the Parts of it to 
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Chap. IV. from Impulſe and Hetraction Examined. 


ſophy and an Homogeneous Matter, and Reducing the Actions of the Subtileſt an 


in the preſent, if the Body was to Fall from L to M, in the Po- N 
ſition of the Parts 4 Z it would find leſs Reſiſtence, than if it ass 5 
to Fall Obliquely from Q to 24, yet this is not the-Caſe'of . | 
any Medium, which is Homogeneous; where the Parts are 88 
in a like Poſition every Way, ſince if R 24 ſhould be drawn 
ſo, as 2 might Fall in a Perpendicular to it, the Deſcending A 
Body wou'd find as eaſy an Ingteſs, as in it's Incidence from t 
Z to M; tis True it is generally thought, that Perpendicular BK» | 
Directions to a Medium Penetrate into it with greater Facility, SIGH 

than Oblique ones do; but That in the firſt Place is not certain, and in the next if 
it were, is a Problem as yet to be Accounted for, and which at preſent we are not to Con- 
ſider, what we Inſiſt upon is, that it cannot be done by theſe Principles, ſeeing neither the 
Profundity or Deepneſs of the Medium, nor the Poſition of it's Parts are ſufficient 
for the Solution; it muſt therefore be Own'd by this Philoſophy, if it Reaſons Juſtly, 
that the Reſiſtence of a Medium in any Obliquity of the Incident Body is the ſame; If 
it is, the Lateral Force BA and Conſequently, M L, in the Figure, foregoing the laſt, 


IIe 
Aungun 1 6600 


may be Infinitely Vary'd, whilſt the Perpendicular B s Continues Unchang'd, and 


the Line Opposd to the Angle of Refraction, which will not be the Sine of a 


Circle, will not Obſerve any Certain or Definite Proportion to the Sine of Incidence; 


excepting that of Equality; from whence we may Affirm, that if the Sine of Inci- 
dence is in a given Proportion to the Sine of Refraction, by what, as is ſaid has 
been fully Experienced, in the Refractions of Light, we may yet from hence Affirm, 
that the preſent Doctrine does not Evince it. ES wy 29 8027. 


F. 11. As to what concerns Experience, it is not any ways Reaſonable, allowing & general 


the Experiments, to make a general Law of Refraction, from the Refraction of Light, Lu of Re- 


which may be as different in it's Action upon Water, or Glaſs, from that of other, , gu, 


Material Beings, as the Heat of the Fire is from the Effects of a Froſt upon the ſame % Refraions 
Bodies; Beſides that by Experiments it is Prov'd, that Light Refracts from the ſame f 66. 2 8 
Incidence into different Sines, which, whatever Evaſions are made Uſe of, can never /e much 4 55 
be Reconcil'd with the Hypotheſis, as it is here Affirm'd, of the Sines of Incidence ge i 
being in a given Proportion to thoſe of Refraction; ſince it is Impoſſible, where Sir 16. New, 
Light Falls with the ſame Velocity upon a Medium, and is Refracted in various Opticks: 
Angles, that the different Sines of thoſe Angles ſhould be in the ſame Proportion par 5. 

to one Certain and Determin'd Sine of Incidence, and we have before Provd, that Principles of 
Light is in it's {elf Homogeneous, and does not Originally Conſiſt of Diſlimilar Philolophy. 
Rays, and therefore is Incident with the ſame Velocity upon the Refracting Medium, "Ph 
or if we had not, according to F. 3. and 9, different Reſiſtences in the Refracting, or 
different Velocitics in the Refracted Body, would Deſtroy the Abovemention'd Pro- 
portion. | . 8 = 

: F. 12. Tus next Hypotheſis we ſhall Examine into, after this of Reſiſtence, ſhall The next Hy- 


| | | ; : , . potheſes is that 
be another more Modern of Attraction, which is brought to Prove, that the Sine of of Impulſe aud 


Incidence is in a given Proportion to that of Refraction, or Emergence. | Attraction. 


F. 13. Tux Title of the Section, in which this Hypotheſis is Propos'd, is, Concern- ,, Original 
ning the Motion of the leaſt Bodies, which are Agitated by Centripetal Forces, that objedion 


Tend to each of the Parts of any large Body; From whence it is Neceſſary for us to eg 


Obſerve, that this Reaſoning ſtill depends upon the Truth of the Corpuſcular Philo- jomir's making 
de Properties 
moſt Active to the ſame Laws, which are found in the Groſſeſt or the Heavieſt „ 


for otherwiſe, tho' the Bodies, which are Conſiderd in Mechanicks, may have a Body, of the 
Force of Attraction amongſt one another, unleſs all Matter is Homogeneous, it Will heb of 
not be Neceſlary, that Light, or Subſtances, which are the moſt Refin'd, ſhould have, in be Groſſeſt and 
their Compariſons with others, which are of a Thicker and more Unwieldy Nature ; cs 
and Conſequently, what was before Alledg'd Concerning Reflection, upon this Sup- Princip . 
poſition, will be Liable to the ſame Objection; That is, this Reaſoning ſuppoſes, 5. 14. Lib. 1. 
that the Expanſive Force of Light is of the ſame Nature and Temper with the Con- | 
tractive of other Bodies, or that the Expanſive and Contractive Forces are the 

ſame. . 5 

P P P 2 FC, 14. BUT 
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484 d D Doctrine if \Refra ln ; JK 
age 8 F. 14. Bur to Omit his: The Demonſtration of mn ee the N of Inci- 
poof -- dence being in a Certain and Definite, Proportion! bo boo 2 0 5 
theſis. to the Sine of Refraction is as Follows; A2 3 0 0 ＋ TIO 78 
ef I. Newt. and B h are ſuppos d to be Parallel Planes, Which 4 r 
rincip. „ | 8 
5. 14. Prop. Include a Space, the Property of which ſhall be, e X67 Ntago 
_ 94: Lib. 1. either one Way or other, from I to R, or from r 
R to V to e Perpendicularly an Incident Eo pr 
Body, according as it Falls upon the Planes, 42 Blas Wieſt Ol 
or Bb, thro Mediums Which are Similar, ang 1 
are here ſuppos d to be Denſer Let it therefore, B— 4 ob 3s 
for Inſtance, Fall on the Plane Aa, and paſſing e 


1 


thro the Intermediate Space, let ĩt be Attracted in hr e ag Ro 
2 the Direction from I to R; on the Contrary, if arab . 5 
the Incidence had been upon 3 b, the Perpen- F197 an £974 A 


dicular Attraction would: have been \from'R to I; PP in Aer of: hel Caſes, the 
Attraction is ſupposd to be Equal in the fame; L Diſtances from 44a or Bb, that is, in 
any Point of Cs or DA Reſpectively, the Attractions are alike. Let now the preſent 
Figure be ſuppos d to be Drawn, in which GH is the Incident Force, H 7 the Re- 
fracted, and I K the Emergent, IL is the Continuation of 7 &, the Emergent Force, 
till it meets with H Au, Which is the Production of the Incident 6 H, and x M is Per- 
pendicular -thro' the Point I to the Plane B &, ſo as to Reach the Oppoſite Plane 
Aa, and Inter ſect the Continuation of H in ; Y N. farther is a Circle Deſcrib'd 
from L with the Radius LI L N, and LO is a Perpendicular from the Center to 
the Chord NI, which is therefore Biſected in 0. 
The Demon F. 15. HaviNG given an Explanation of the Suppoſitions, and the . Neceſ- 
ration, upon + ha to the Enſuing Demonſtration, - we. ſhall now Proceed to the Reaſoning. upon 
_ , both. It is therefore in the firſt Place: Affirm d, that if the Attraction, or Impulſe, is 
Founded MM Uniform, the Refracted Force HI will Deſcribe: ſome Portion of a Parabola, the 
plains, Property of which will be, that the Rectangle, Comprehended under the Latus Rectum 
ae. given, and 7 34, is S to the Square of the Tangent H A, and HM will be Biſected in L; 
Ibid, Caf. 1. from whence it will follow, that R O and M are Equal, ſince L O is Parallel to R, 
- and' Conſequently 4 and OR, ML and L H, Segments or Sides of Similar Tri- 
angles, therefore 10 O N, added to cach, will make A = R; But IR is given, 
being the Interval bet wixt the two Planes 4 and Bb, and for the ſame Reaſon 
MN will be given, which is = to IR; N therefore, which is given, into T will 
be to the Latus Rectum, which is given, into the ſame 727 ini a given Proportion; 
But IN into the Latus Rectum is HA, and Conſequently NA into IA will be 
in a Given, or a Known, and Determin d Proportion to H, or the Square of the Tan- 
gent of the Parabola; Farther, the Rectangle NM into J is S to the Rectangle 
Euclid. P M into 2 2M by 2 Propoſition i in the Elements of Euclid, which Affirms, that from 
Prop. 36. the ſame Point 24, all the Secants of à Circle Drawn into the Line Intercept- 
Mares, eld betwixt MA and the Circumference of the Circle, make Equal ReQangles ; But 
Corol. . P into 2 M is= to the Difference betwixt the Square of ML, and the Square of 
PL, or LY, the firſt being LAN T2 LAT and the laſt L 2g. 
and the difference, 2 TMT 2Mq=PL+L 8 Mx , 
=PM*x 2 M=ENMx« IM, which has been Proyd to have a given n Proportion to 
; i MA, and therefore betwixt A L494 = LI, and H, there will likewiſe be a Deter- 
"mind or given Proportion; Again HA has a given Proportion to the fourth Part 
of it's Square = L Mg, and therefore the Difference of ML q and L1q, or ML q — 3 
LI, will have a given Proportion to Lq the fourth Part of HA J. Laſtly, if Z 
ML q—-L19q has a given Proportion to , ML q-LIq-MLq will have a 2 
given Proportion to A L , or LI to LMq; And if we Extract the Roots of the b 
Squares, which are in a certain Proportion, LI will have a given Proportion to ML; 
LI therefore being Prov'd to have a Known and Definite Reaſon to AL, ſince the 
firſt is Oppos'd to the Angle L I to the Angle HE, the Angle of Incidence, and 
the laſt to the Angle LT = to the Angle R1K the Complement of the Angle of 
Emergence LIR g MIX, the Sines of the Angles being Proportional to the Wide: 
which are Oppos'd to mite Angles, the Sinc of the Angle of Incidence will be in 
a Given 
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Chap: IV. from imp ſe and Attraction Examined. 485 
a Given Proportion to the Sine of the n of e e and _ e - my = 


to the Sine of Refraction. 3b. 

F. 16. THe firſt Suppoſition. in kia Demantiatiow d. cat 44 and B b are ewe The 2 TY 
Active Planes, which Include a Medium entirely UnaQive, and that the Active Me- ee eg 
dium A4 or Bb will Reſpectively Attract towards each, the Incident Line G H on the Jim ſhould be 
one Hand, or X 1H on the other, in their Progreſs thro the Unactive Medium, in Equi e EF 
Diſtances from A of BG; If therefore we take G H and Aa, the one for the Inv rradive ones. 
cident Line, and the other for the Boundary berwixt the Active Medium, which is 
above 4-4, and the Unactive, which is below it, Cc and Dd will have their Attract- 
ions Peculiar to ach, and . in the bn Points a them in their cps to 
AA. 1 

F. 17. IN ie Hypotheſ 18 wieher n dime Aa, avhichy is ths Diſtinction be. Argument a. 
twixt the Mediums, is ſufficient to this Demonſtration, or not; If it is not, the Me. gainſt ſuch a 
dium 3 &, Similar to that of 44 is alfo Requird, that is, an Unactive Medium bet wixt 105 I 
two that are Active, which if Neceſſary, it will not Solve one Phxnomenon of Re- Condition is 
fraction; ſince that is always made by Mediums, which lie Contiguous to each e Fr 
ther, and have each of them a different Force or Action, and it was never Experien- were, chat i: 
ced, that two Unactive Mediums, and one Active, or two Active Mediums and one Un- wo ne Ef- 
active, were Requird in Order to produce Refraction; For Light in Particular is Safe pn 
Refracted without any other Requiſite, than the difference of two Mediums only, a Rarer #- 
and a Denſer; Moreov er, if two Similar and Active Mediums were Neceflary to Refraction 


above the Plane Aa, and below the Plane B, the laſt Medium would Attra& as much as 


the former, in equal Diſtances, and would Conſequently Diſturb the Perpendicular 


Attraction to 44a, ſuppoſing the Incident Line to be G and therefore the Impulſe 
and Attraction together will not Deſcribe the Line # 7 which is ſuppos d. : 
F. 18. FARTHER, if the Plane 4 4 Attracted Light, for Example, in it's Paſſage 27 he Planes 
from # to V B in Equal Diſtances would give a contrary Impreflion'to it, and Con- Aa and Bb 
ſequently, when Light by Impulſe came to Ce, Dad, the Mutual Attractions of Ups es 1s 


and B, which draw contrary Ways, would Cauſe that A a, in the whole, would would be E. 


procal, 


Attract towards it's Plane, as much as Bb would do towards it's Plane, from whence 2%, 7 Rect: 


the Attractions of both the Planes would be Equal, but Reciprocal, in their Force; 
Which would produce Effects very different and unlike from what are here Imagin' d. 


F. 19. IF the Plane 4a is ſufficient for the preſent Demonſtration without a Si- If only. an 4 

milar Medium, and an Active, at Bb, the Angle of Emergence MIX will Vaniſh, tative Me- 
ſince there will be no Emergence at all, or which is the fame, H will be Con- een 

tinued on in one Similar and Unactive Medium, without being Limited or Bounded Requiſze to 


in it's Progrels, unleſs by the Reſtraint, which is put upon it from the Attractive Me- pray 
dium 44; from whence it will follow, that the Angle KIM, as it is not an Angle 4 10 angle of 
of Emetgence, ſo will not be Fixed in any Particular Place, but may be Drawn from Exper genus. 
any Point betwixt J and H, as well as from , there being no Circumſtance or Con- 

dition to Determine it to one Point more than to Another ; But ſuch Angles, made 

by Lines Parallel to IA, and Interſecting the Curve H in the ſeveral Points of it, 

would be Extremely different from the "Angle K, and therefore it cannot be 

the fame, whether we take the one or the other, and yet there is no Reaſon, why 

one may not Reprefent an Angle of Emergence, as well as another. 

F. 20. AGAIN, for the ſame Reaſon that HI is Attracted by the Active Me- if there was 
dum Aa after it's Ingreſs at EH, it ought to be Attracted before it's Entrance 9 one Me. 
into it, and 6 H will Fall in a Curve, as well as be Refracted in one; But this is eee 
far from being Prov'd by Experience, and if it were True, would Deſtroy the Incident Line 
Fundamental Suppoſi tion of the preſent Demonſtration, which is, that G H is 5 


Curve, ll 
Projectile Force, and not Diſturb'd by any Foreign. Impulſe ; Nor would L Abe S to as the bh. 


the Angle GHF, nor LIM to RIK nor LIK to MIK. But what is not to be Sur-Fated. 
mounted in this Hypotheſis is, that the Medium above 44, and below b, is Pre- 


fumcd to be Denſer than the Intermediate one betwixt them, that is, that Air is Den- 
ter than Glaſs or Water, and therefore Light is Refracted to the Perpendicular thro” 
Water or Glaſs, and from the Perpendicular in Air; Whereas, as we have ſhewn F. 32, 
the Refraction to the Perpendicular Proceeds, as in Reaſon it ſhould, from a Greater 
Denſity or Contractive Force in the Glaſs or Water, than in Air, and the Refraction 
from the Perpendicular Proceeds from a Greater Expaniſive Force in Air, than in the 
Other. | F. 21. ANo- 
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By the fore- F. 22. FRoM whence it is Evident, 85 the 12875 OE 


| 1 6 e Pl ig*.: 5 
486 24: The Doctrine of Refradtion, 
& 4 5 A * . 1 14 3 nk ; L | n , - =Y ö . 3 14 5 


4 N F. 21. nn b Syphilis in this Way or Method of * Reaſoning is, that me 


_—_ TT Projectile Force from H to T is, as the Lines H A. 


ing Kaplan d. E E, I T, that is, as the Times of Progreſſion to al, n Tab” 0.3 
T and 7, and rhe Gravitating or Attracting, MZ; H 8 
1 TU, as the Squares of the Times, in which HMH. J 
L., and 7, are Deſcribd; upon which Conceſſion 
the Compounded Forces will Form the Parabola, 
HZ IU, and the Tangent Drawn from one Point , 
(Fig. $. 14.) ſo as to meet the Tangent H a, Drawn 8 
from another Point, as E, will Biſect it. | 


* 


IR? 


2 
going 3 of Refraction are made Analogous, and Alike, with 
of Refraliim thoſe of Projectiles, Conſidered as they Gravitate to Wo. 
are made the Earth, and the Rays of Light are Imagind to 97 BN 
T 


3 of Deſcend and to be Attracted towards the Active Medium 
Projettiles. HS, after the ſame Manner, as a Stone, thrown out of 
the Hand, is Drawn and Impell'd to the Surface of 

the Earth, from which it is Projected. 
A b auth F. 23. Bur, if ſuch an Analogy is alle of, the Terms of Gravitation 210 Re- 
oy was Fu, fraction ought to be Reciprocal, and as we may Affirm a Ray to Gravitate to the 


kefration and Medium, when it is Refracted to it, ſo on the other Hand, we may Affirm a Stone 


Gravitation to be Refracted by the Earth, when it Gravitates to it, which as it is very Diſa- 


ought to be 
Recifrical greeable to our common Senſe of EGS 10 at leaſt ſhews the e Rea- 


Terms. ſoning of this Philoſophy. 


ble, 
dg „t F. 24. Bxs1pes, that MZ, LI, TU, ſhould Grivitate to HS in the Rays of Light, 


Beams of Light according ro the Proportion of what a Heavy Body does to the Earth, is very. In- 


r conceivable, unleſs we can Imagine, that the Active and Vigorous Rays of the Sun 
Gravitation have the ſame Propenſity to pace as a Stone, or the Dead Weight of REA, 


125 4 or any other Projectile. 
other Projetile. - F. 25. WHICH is fo far from beit True of Light, in Reſpect of Glaſs, © or any o- 


Light does not ther Body, as Poliſhed Steel, that this Philoſophy gives us an Inſtance of the Contrary, in 

e e the Examples, which it Produces to Prove ſuch a Gravitation or Attraction; for to make 

Medium, as 4 good the foregoing Reaſoning, or to give ſome kind of Approbation to it, There 

echt 15 were two Things to be Conſi dered; 1/f. Whether in Reality the Sine of the Angle 

Confeſſions of of Incidence and Reftaction were in à certain Proportion to each other; 24. 

this Phileſoply. Whether Light did Gravitate to a Refracting Medium, as other Bodies did to the 
Earth; If neither of theſe were True, this Philoſophy very Juſtly Apprehended, that 

it had only Propos'd an Abſtracted or a Chimerical kind of Reaſoning. 


4 altevs: F. 26. In the Scholium therefore to the 96h Prop. both theſe/ are Endeavour d 


that it does to be Provd, ,. by ſaying, that Suellius found out, that the Secants of the Angle 


nor frem the of Incidence and Refraction were in a given Proportion, and that Des-Cartes by 
Incur vation of 


1 Rays, when Conſequence might eaſily Reduce it to the Sines of thoſe Angles; On the Contrary, 
they Approach We have Shewn, that Des-Cartes, and therefore Snellius, has not Provd this Propor- 


- 85 ale tion; the 24. is Shewn from Matter of Fact by Grimaldus, that the Rays of Light 


Sir If. Newt. are Attracted by Glaſs, Steel, Gold, Silver, Braſs, Cc. ſo as to make an Incurva- 


iy don of the Rays, 2 a, bb, cc, &e. towards ACB ; But how this Incurvation of 
Lib. 1. Rays to ACB. is any ways Anſwerable to the . 
Schol. Gravitation of a Stone to the Earth, is no © 0 B 
more to be Comprehended, than how dd, which 2 | 
is Supposd to be only bended towards 4 CB, > 
ſhould Actually Gravitate to C; For the Queſtion A. 3 25 
here is not, whether Glaſs or Steel, or any o- rrenns. . 


OT, 
*S ac. 
® + "7, 464364 


ther Body, has the Power of Attracting, in ſome 5 

Meaſure, the Rays of Light, which may be F.. err 
Proved by our Principles, that they have, but . F 
Whether they Attract them, as the Earth does eee eee 
Lead, a Stone, or any Heavy Body; If they do | 

not, the Doctrine of Refraction and Projectiles 

cannot be the ſame, which Fe is here ſuppos'd ; If they do, the Rays of Light ee, 
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Chap. IV. from Impulſe and Attradtion Examined. 


dd, cc, Ge. ought to Deſcribe either Parabolas, 75 they Touch the Body, or Ellipfes; 
if they do not, to the at Wed, Which it is not Preſum d or bn 


that they do. 


F. 27. FARTHER, the Matter of a Stone, « or Lead, and that of Light, in their Com- the awe 
ing Analogy t 


pres with the Earth and Glaſs, Sc. muſt be ſupposd to be the tame, | otherwiſe Te, it uſt 


ight, in Relation to it's Action upon Glaſs, may have a very different Property from #% Preſunsd, 
what a Stone or Lead has in Reſpect of it's Action to the Earth, and therefore 1 gn 


from Compareing the Actions of the laſt, we cannot Infer a Certainty of the Act- 60h in Light 


ions or the Reſpects, which each has to the other in the former, unleſs the Mat- mw Os 
e 


ter, both in Light and in Lead, is the fame, and their Properties fo too, which is Properties in 


Impoſſible. „ ITE | . both are alike, 
which is Im- 


F. 28. Wnar we bd therefore now arther to Examine into, after the Suppo- poſſible. 


6 itions, is the Reaſoning upon them, which is us'd to Prove, that the Sine of the Angle That the Sine 
of Incidence 


d Refradt 
to be Prov'd by Galileus, Concerning the Parabola form'd by Projectiles, but cannot 5 eg 


Think it is Applicable to the Laws of Refraction; We likewiſe for the Preſent en Ratio 
Acknowledge, that in (Fg. F. 14.) HA is Biſected in L, and that the whole Series of this Deng 
Argument from thence to MEL q- L1q having a given Proportion to 27 L 9, is True vin. 
and Unconteſted. 

K. 29. If therefore A7 Lq-L1q is to A , as à to b, for Inſtance, by Diviſion Ie Proportions 


MLq-Llq-MLq MLq:: 2 b. ; from whence it will follow, that if 4 is 3 
greater than 4, or L1q than ML q, the given Proportion will be, as — c to b, according to 
and Conſequently the Extractions of the Roots Wl be Impoſſible, ſo as to give this Demon 


ration. 
any Definite Proportion. frati 


F. 30. Mor than this, what is it, which iS 1 oe by a given Proportion? If it That this De- 


monſtration 


is {aid to be a certain Proportion, as 4 to , it is not True, ff. ince this Demonſtration pa Mn 


takes the Liberty to Change it in every Step of it's Reaſoning ; If 4 to b may be Sine of the 


Chang'd to any other Frnown Proportion, yet that of —c to-6, cannat be known; Or Ou. of 5 
e AN 


if it could, it would be caly to Prove any Quantities to be in a Known and Definite Refradtion, to 


Proportion, if we ſuppoſe em ſo at firſt, and at the beginning of the Demonſtra- 8 # 5g 
Atto From 


tion, which is the preſent Caſe ; Or if the Sine of the Angle of Incidence and e 


Refraction are in a given Ratio 3 4 to b, or any other Proportion, it cannot be Quautisies, 

Proy'd that they are ſo. from their being in the Proportion of c to 4, org to 4, Kt Exe 
or any other Reaſon, we can Name, which is the Reſult of the preſent Demonſtra- fan, — by 
tion; Namely, that the Sine of the: Angle of Incidence and Refraction, ſhall be in which way of 


R 
a certain Reaſon of 4 to & from 1 different and various Aaron which can- 3 


not be Reloly'd into it. __ Prov'd any 

F 31. As in Reflection there were > three . of it, fo we might Expect ws, . 
the ſame Number to Account for Refraction, but Elaſticity being one, and the beſt / there are 
Hypotheſis for Reflection, the Reaſon of which we have already given, and there % Hyporhe- 
being no Proſpect of Solving Refraction by the ſame Principles of Elaſticity 3 upon % pc 5 
that Account we have only two Solutions of the preſent Phænomenon, and muſt of Refraction. 
therefore, if they are any ways Satisfactory, Acquieſce in them, altho', as was before 
Obſerv'd, both Reflection and Retraction ſhould Rely upon the ſame Individual Hy- 
potheſis for their Solution; Which we ſhall Hesgore now Sire from the Doctrine 
of the Expanſiye and Contractive Forces. 

F. 32. REFRACTION therefore, as Reflection, is different and Var; ious, according What the Na. 
to the difference and Variety of the Expanſive-and Contractive Forces of the Inci- FG range ” 
dent Body, and of the Mediums of Incidence and Refraction, thro' which it is Car- em accounted 
ried ; Thus Light, being of an Expanſive Force, and falling upon Water or Glaſs, for 
which, in Reſpect of it, is of a Contractive, is Refracted to the Perpendicular, that 


is, it's whole Subſtance, by ſuch an Incidence and upon it's Ingreſs, without Con- 


ſidering it, as Conſiſting of Particular Rays, is Contracted, and Preſſed cloſer toge 


ther, Which before was more Dilated, Expanſiye, and Diffuſed; Upon the ſame 4. 
count, Light Trajected thro a more Spirituous or Expanſive Fluid than Water, will 
be leſs Refracted to the Perpendicular, that is, will Dilate and Diffuſe it's ſelf more 
in it; On the other Hand, if a Stone, which is of a Contractive Force, is Incident 

upon Water, which is of an Expanſive in Reſpect of it, it is Refracted from the Per- 


pendicular, that is, it's Action is more Dilated and Diffuſed from el an Expanſive 
| Force 


* 
SEEN W — — — * - 8 2 d 2 1 
p RD > Ae en De A 8 == — £ I 
— 2 


— — ae > 2 an 2 * — 5 — — 
E ee ATTY a ee rare I — 9 ans _ - 
a 1 _ — „1 : - 


5 — 8 
So is. Ex 


PR 


— 


— —— . IN ——— — 


N * = * * * 8 8 — — r 
-4 r PF ˙ m . ˙ mm ̃— ww S ATA IHE. = = — _ 


E DICER 


CO 


rr — wh 


19 
1 
* 8] 
1 
1 
15 
77 
i 
+ 1 
N 
1 
1 
0 
3 
. " 
4.4 
8 1 
5 
1 
. x 
11 
29 
AF 
BY: 
* 
1 
4 *2 
+. 
Ph +. 
. 
da 
1 
44 
$0 
3 
24 
e 
($6 lf 
0 
47" 
. 
1 
Yi EL 
1 5 Tt, 
1 
ae JF; 5 
265 4 
5 - $4 
$ '<i 
FR? + Hg 
1 7 1 
i 
1 2 
. 
\ } BS 
10 ; 
: ) 
> WMS 
1 
1 
„ 4 
TH : 
"3 12 
1 
1 1 
"4 
3 2 
7: 28 
1 
1%; 4 
1 
NEY 11 
„ 
— 
a > 
1 0 
7 £2 
7 £8 
1 1 
145 2 Fh 
\ [3% 
1 
. ad 
—— bR 
«74: 
Wide 4 14 
Wt £8 
i 1. 1 
3 
1 FF RES 
© 17 
FLY "+ Pt 
3 
1 3 
* 7 XN 
$38 
$3 0 37 1 
5 
os. 
K 1 3 
„ 
W 35 
91 
e 
Aa: LR 
17 7 
2 
N „ 
EX. 
"1 * 
Bob 15 26 
3 4 
3 3: * 
1 
—_ 4 e-i 
Ne : 
i 4 J | 
7 5 Ka 4 
58. 2 
1 
1 
3 9 
a 
97 CER 
4% þ 
2 
IS 
af! f 
1 oo 
* bs * 
7 50 
A. * It; 
1 
7 
1 KG 
1 C4 1 * 
1 
l 
by . F 
5 627 3 1 
Wi 
boy, 5 7 Ls 
ETAL 
. . 
W 3 
1 
177 1 „ 
8 SIE OIL 
© TIES 
* 15 
WET; 
- : 
. $ 
* * ba 
* 1 
e 
8 ay BY 2 
2 1 Fin * 
} BY 
1 ** 
„ 
8 
=. 
_— 
_— - 
1 
. + bY 
x 41 * * 
1 
. 32 
1 
} 48 3 
r 
© ib 
FR as 
_* kn 
1 
3 EE 
=o 
_ 
1 
1 
_ 3 ag 
n 
8 8 
8 
1 
8 
4 * * 4 
by, 1% 
2 
F. 48 ? 
3B ” 
1:8 
3 
: 3% 16 
4 3 * 
. 8 Pr I 
i = 
WS! 
1 
+8 
1 
7 1 
=: 
. 1 
* * 
1 
? © FIR 
4 8 4 £4 
 . > 
F 95 PF 
7 
4 i EK 1 
* F * f 
2 
: | SR 
4 1 
N es 
_ 
1 
7 0 1 
1 + SM 
1-8 4 
1 
7 k * 
._ == 
- FR. 
| Wo 
-.- = 
ö 37 
1 
| 4 , 
=— 
> 2 12 
; + WM 8 
Fi ; G 
wh 1 4 
it 19. 
17 7 1 
$ 4 
5 "$2.5 
. b p 
» © 
.* ER 
e 
1 „5 
1 1 . 
» TEM 
Fe my 
E. Þ 
/ 'v AF + ; 
. 14 ; 
1 * ' BY 
v3 1 43 
1 
.\ 
| HER 
1 
91 7 1. 
1 2 1 
e 
3 - 4 : 
- + 
--; 2 
- 
7 8 1 
77 Run al 
55 43% ' $73 
+ 
r 
+ Pe. 
k Ew 
4 "7 it 27 
1 
11 354 
1 
17 
. 18 
r 
— 
IE 4 Aa 
b n 
2 . 4 0 MI 
1 14 
1 
8 5 
111 
1 
TS 
1 175 
r 
RI 
a 
4.8 Rp 
48 ! 
; 9 14 
7 
P E 
1 
1 ea 
1 
1 * 14 
N 1 
8 if ! 
; 1 1 
n ) 
4 $t +> 
116 = 
i 7 . 
43 
1 14 
L « 
1. Af 
5 | 
1 
by T: ? 
10 f | 
7% 9 
7 ; i 
17 
1 | 
” + & 
{4 5 
; 
"I 
; 
":. 
YH 
1 
- 
5 
174 
YAY 
"+. 
oo. 
5 
16ů 
1 
0 
* 
iP 
| 
1 


—. 
n 


- —— —— —E —— — — 
— — $a ah FOR 
2 kX >», et . 
— 1 8 - 25 > rr ——— 3 
a xs; — K 5 —— 2 2 
— — ——ͤ x 2 ——— nes —— 2 —— —— — — — ae. a. 
5 8 2 - —L * 8 7 9 — 
wes — — » 


= 

1 0 
xk 

BY 

oC. ci, 

F 

l r q I 

PR. . 

„ 
4 
[Cs £ 
: , 
_ 
7 "FF 

bel * Y 
- bs 
;. FE 
5 ow 
4 

84 


a 1 the Fundamental 


Force in the Water; But Lead will be leſs Refracted from the Perpendicular, be- 
cauſe it's Contractive Force is greater than that of a Stone, and therefore the Ex- 
panſive of Water will make a leſs Impreſſion upon it to Divert it from the Perpen- 
dicular; Thus alſo, I ſuppoſe, a Groſſer Medium of Air will be leſs Diffuſed in Wa- 
ter, than a more Expanſive and a Lighter; And Probably a Virgula or Rod of Wood, 
Which is of a Lighter and more Expanſtve Nature, will Appear more Crooked and 
Diffuſed in it from the Perpendicular, than a Spatula, or a Rod, of Iron or Braſs, 
Which is of a more Contractive; The latter of which, ſince my Writing of this, I 
have in Fact, in ſome Meaſure Experienced; For take a Baſon of Water, and thruſt 
a ſmall Virgula of Wood into it, and then one of Braſs, or Iron, the former will ap- 
pear Longer and more Dilated in the Water, and the latter, Shorter and more Con- 
tracted; Hence alſo an Object Appears greater from a Denſer Medium thro' a Rarer, 
and leſs from a Rarer Medium thro' a Denſer ; Becauſe, in the firſt Caſe, the Subſtance 
of Light is Expanded and Diffuſed, and in the laſt Compreſſed and Contracted : And 
in all theſe Inſtances, the ſame Proportions of the Expanſive or Contractive Forces 
are Preſerved betwixt the Mediums of Incidence and Refraction; which Probably gave 
Riſe to the Doctrine, which has been ſo much Labourcd by the Marhemarick Philoſophers, 
that the Sine of Incidence is in a certain Proportion to the Sine of Refraction. 


CH Av; V 


Concerning the Fundamental Principles 0 f Opricks 


438. 


[ . 


| H. 1. AVING Already Conſider d the two Hypotheſes Produced to „ein Re- 
fraction, that of Reſt ſtence, and the other of Attraction, and fi inec 


The RI we find in Opticks, that the former is Defended a different Way than we have 


No N j yet Explain'd, we ſhall now Proceed to an Examination of thoſe I ew 2 wo rs and 


Opticks to 


next Con · - wen Particularly Reſpect the Refractions of Light. 

fiugered. ... F. 2. TEE firſt is, that Light Procceds, from- the Radiating Wir to that which 
+ js to be Enlightend, that way, which is of all the moſt Eaſy, and that two Mediums 

Refoatiion in have their Determinate Degrees of Reſiſtence to the Progreſs of the Ray, from 


| Opricks, a whence it follows, that the Sines of the Angles of Incidence and Refraction are to 


Explain'd each other Reciprocally, as the Reſiſtences of the Mediums, that is, as the Reſiſtence 


| Molyneux. of the Refracting Medium to that of the Medium of Incidence, and therefore will 
De be in a given Proportion; Tis therefore Inquir'd by what Way, or Path, Cſhall Radiate 


h | 
1 to 6, (Fig. F. 4.) ſuppoſing IE to be Air, and EX Water, or Glaſs, Separated! from each 


other by the Surface 4 B, or which is the ſame, the Point E is ſought, which is 
Act. Erudit. to Refract the Incident Ray CE to 6, that Way, Which of all is the Faſt eſt ; But 
1 the Difficulty, which a Ray is to Surmount in it's Paſſage thro” any Medium, Coil 
- Progreſs; Let be the Reſiſtence of Air, and # of Water or Glaſs, the Difficulty 
of the Way from C to E will be, as the Rectangle * CF, and from E to G, as» x 
EG; If therefore any Point, as F, is taken in the ſame Surface, CExm EG x, 
being the leaſt of all Poſſible Ways, ought to be leſs than CF xm FO u; The 
Point Z is now Requir'd with theſe Conditions; C. &, and A B, are given by Paſi- 
tion, and Conſequently the Perpendiculars C H, G L, and the Line # en 
I, & and HL, H, and EH the Line ſought, 53 EL therefore is 5 „ and C E 


Ae 10 v6 2 +» 72 = P, EG x22 +2 — —2hy+h2 m ; wherefore  p +2q ought to be 
Lips. Ann. the leaſt of all thoſe Gualiftics which can be ſo Expreſſed, and y is to be Determin d ac- 
OR : cordingly ; But by the Doctrine De Maximis & Minimis, myq=npxh=—y, ornp.mgq 

: h—y, and CE being put S EG, or p to 4, A. : . H=, or the Reſiſtence 


of Glaſk or Water is to that of Air, as HE the Sine of Incidence to KG the Sine 


| of Refraction, which was the Aſſertion to be Prov'd. 
53 F. 3. Bur to this Demonſtration, Firſt it may be Reply'd, as before, when we 
the Ee Conſider d the preſent Hypotheſis of Reſiſtence, that C E and EG are ſuppos d to be 
Demonſtraiion, Equal in their Incidence and Refraction, which is not Evident, that they are. How- 
22 en ever this may be ſaid in Favour of this Demonſtration, that it makes the Reſiſtence of 
Prov/d to % Glaſs or Water to be Greater than that of Air, according to what we have Afﬀirmed, 
Equal. F. 32. and Contrary to what Sir IJ. Newt, Aſſerts, H. 14. and 20. of the forcgoing 


8 F. 4. 


Pag. 185, fiſts of the length of the Way it is to go, and the Reſiſtence of the Medium to it's 
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firſt Caſe, what we do now in the laſt, that 


of Satisfying CI, CH, on the one Hand, or 
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F. 4. SECOND, it muſt be Own'd, that, as in e 0 E, TEL are thorter than Agument the 


CF, F D, ſo in Refraction CE, E C, are ſhorter 2 | 8 9 5 
than CF, FG ; but it has been Obſervd in the © — 016 the ſhorteſt 


Way, if that 
is not Preſum d. 
which is to be 

Pro d. 


the Compound Determinations are Originally 
Preſum' d, which ought to be Prov'd ; Thus CE, 
ED, in Reflection are only the ſhorteſt way 


ID, D R, on the other; For if CH, HF, and 
DR, FR, were the Determinations, C F, F D, 
would be the ſhorteſt way of Satisfying them; 
From whence it is Evident, that CI and 
CH are Originally ſupposd, or, which is the 
fame; that CE is = EU; And the Caſe is in 
ſome Meaſure Parallel in Refraction, where 
CE is ſuppos d to EG; for HE, HC, are 
Preſum d to be the Determinations of Incidence, amd EL, E 2 of Reftctlon; upon 
which Hypotheſis CE, EG, will be the ſhorteſt Way; but ſuch an Hypotheſis is the 
Propoſition to be Demonſtrated ; for if CH, HF, are the Determinations of Inci- 


dence, and FI, LG, of Refraftion, that is, if CE is not =to EG, then CF, FG, 


will be the ſhorteſt Way, Contrary to What is ſuppos'd in'the preſent Demonſtra- 
tion; But that, which Overturns this whole Reaſoning is, that C7 is ſuppoſed to be 
to KG, the Sine of Incidence to that of Refraction, Reciprocally, as the Reſiſtence 
of the Refracting Medium to that of the Medium of Incidence, and therefore Glaſs 
and Water are ſupposd to Reſiſt more than Air, which if ſo, the Refraction, it is 
Thought ſhould be from the Perpendicular and not towards it, the Contrary of which is 


Experienced, and which Difficulty we have Accounted for before from the Doctrine 


of the Expanſive and Contractive Forces, F. 32. Chap. 4. 


F. 5. TnEREFORE all the Advantage, that I know of, in this Method of Rea- 2 the 
ſoning, is only to add a new Hypotheſi s to the former ; Namely, that Nature takes oe 00 


the calicſt Way to Perform her own Operations, and to this End Light is Reflected from fnal 
and Refracted according to the Laws before Mention'd; And from Hence, if the © are in- 


Cauſe or Reaſon of Refrattion or Reflection was Inquir'd, it is Told us we might An- 3 


ſwer, that the Reaton of both was, that the Ray might Proceed the Eaſieſt Way Poſſi- 2 Properties 


of Nature are 


ble; In Reply to which we Say, however Pious Final Cauſes may be Imagin'd to be Rs hems 
and tho' ſuch Laws of Reflection or Refraction were Oblerv'd, if at all, in e te aud Determin 4 


e by Fail, and 


to ſuch an Intention or Deſign in Nature, it yet can never be Evidenced, that ther eee 


was ſuch a Deſign in Nature, till thoſe Laws are Prov'd, which according to g. 
3.and 4. are not; that is, if ſuch a certain Law of Reflection or Refraction was Eſta- 


| bliſhed with an Intent and Purpoſe, that Things might be Atcheiv'd in the Plaineſt 


and Eaſieſt Way, that Certain Law in both ought firſt to be Demonſtrated, and if 


it is, the Final Cauſe cannot be an Additional Evidence to the Demonſtration, but 47g*ment the 


Fourth, that 


a Conſequence and Deduction from it; if it is not Demonſtrated, then the End or ,,,,, alway: 


Deſign of any Thing, which is not known, cannot be known neither; And in takes the 
Truth, the End and Intention of the Almighty Diſpoſer of all Things can be only ſoorieft Way, 


in it's Opera- 


Collected from Properties in Nature, as they Really Exiſt; Since, if thoſe Properties tions, nor cer- 


are not Firſt and Originally Determin'd to Exit, it will be Impoſſible to Affirm the %%. 
Argument the 


Deſign of what we are not certain does Exiſt. | Fifth, that the 


F. 6. FARTHER the Hypotheſſ is it ſelf is not Evident, that Nature takes always the 5 of 7 
ence An E 


chorteſt way in it's Operations in the Senſe, which this Demonſtration ſuppoſes, that ee 


is, that CE ſhould be a ſtrait Line, ſince it is Proy'd by Experiments, that there is nor Reciprocally 


an Incurvation of the Ray in it's Incidence thro' Air to Glaſs, or any other Re- of gs 
fracting Medium. Ee the Mediums. 
F. 7. Moreover, ſeeing Reſitence is in ſome Proportion, or other, to Denſity, and, Pr. Hooks 


Mi bi 
as Sir J. Newton ſays, Cæteris Paribus, in a Proportion of Equality, if certain Lighter and pafess 


more Rarefy'd Fluids Refrat more than Heavier and Denſer, the very Concluſion of this Sir 11. Newt. 
Demonſtration will be Falſe, that the Sines of the Angles of Incidence and Refraction are 5 
to cach other Reciprocally, as the Reſiſtences of the Mediums, when yet the Fineſt $chol. 


Fluids, as Spirit of Wine, and Oil of Turpentine, and, as Des Cartes Informs us, . 14. 
Qqq | e ee 8 
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Tranſact. 


 Phanowewy, Falls ſooneſt, ſhall be Diminiſhed i in it's Motion, whilſt 


5 Concerning the Funda. 


Air Refract Light more than Subſtances, which are of a Groſſer and Denſe Nature 
and Conſequently more Reſiſting. ' - Fa 

Sedan bs F. 8. Soms likewiſe have Gbſervd, that the Nat en by Glaſſes Apparently 
Sixch, that In- Enlarges an Object every Way, which cannot be Accounted for by any Suppoſition 


ere or Demonſtration of the lame Individual- and ent "_ _ dan 3 into 


| _ 15 - ” any 9. Wi u fs Add, ha T Vitello and 1 an e e it Was found 


+ hr | from) Experiments, that the Meaſure of Refractions was according to the Proportion of 
iloſoph. 


No. 187. Rays, but in greater, the ſame Proportion did not Prevail, being according to the 


Argument Ve later Obſervations, in the Proportion of their Sines and not of their Angles 


Seventh, that 
there are Ex- Therefore, altho' the former Obſervations cannot Determine, that all Reftactions of 


periments a greater Inclination are made according to the Meaſure of their Angles, on 
which Equally 


Prove, that Re- 


ror Aſſert the Properties of thoſe of a leſs to the ſame Meaſure, and it would be more 


as well as by Rational to give a Solution of both theſe Phænomenons, as they are Diſtinguiſh'd 


_— nes. by Experiments, than to Reduce the one to the other. 
agens! Js 


Dioptr. De lf 
Ref:aione FS. 10. LasrLY, as in 1 Section the 7th, it was ſaid to be Experience, that ſeveral 


Radior. Fag. 2. Lighter Fluids Refracted the Rays more than Heavier ones did, and that therefore 


That, if in 


Fa and Ex- the Reaſoning from Reliſtence, or even from Attraction, could not be Valid, in Or- 


perience, the der to Solve theſe Refractions, ſo by the ſame Experiments it is found, that the 
. Angle of Incidence is in a certain Proportion to that of Retraction, at 


Angle of In- 
e leaſt, as in the foregoing Section is Obſervd, in any greater Inclinations ; If this 


9 7 eme fo yet were True, we Contend, that none of the Preceding Hypotheſes or Demonſtra- 
fradtion, there tions, do give us any Satisfactory Account of this Appearance. 


is no Hypotheſis  _ 
birberio Al. Ap after this it will not be Neceffary to Conf der the Hypotheſis of Rays Fal- 


pr 6g _— ling upon the Refracting Medium GE, in a Parallelogram 46 DB, and turning 


tion of ſuch a round on a Center F, fo that the Ray AG, which 


and that Dr. ? 3 | 5 

Barrow's does the other B D, which is farther remov'd from the 
not. Refracting i is Accelerated, till they both 
Molyneux 


Dioptriek: enter the Medium, and are from thence carry'd on 
Chap. 1. $4. in an Equable Motion thro it; We Say there is no 
1 Dr. Occaſion to Conſider this Hypotheſis, ſince, why 
D ſhould Move faſter, till it Enters GE, than it 
does afterwards in Reſpect of &, cannot be Deter- 
mind; That is, why G ſhould ſtop, till D Ar- 
rives at EG, which is Impoſſible, whilſt 6 and D are hoes hs be points i in the 

lame Radius ; Not to Mention the Chimerical Suppoſition of the Center F. 


0 | However this at leaſt we may Infer from the Reaſoning Alledg'd by Dr. Barrow, 
The ſecond to Solve Refraction, that He was ſo far Penetrating and Sagacious as to fee, that 
— 1 it could not be done by any of the Preſent Hypotheſes. And which I have once 


opticks Con- more Attempted, ps * . 5 25 from our Doctrine of the Expanſiv- ive and Con- 


ſider d, vix. tractive Forces. 


that the Pro- 


"7G 
N C. 11. Nxxr to the Determin'd and Certain Proportion betwixt the Sine of In- 


16 Reciprocal 
thro” Different cidence and Refraction, upon which the whole Doctrine of Opticks Depends, is that 


W other Fundamental Propoſition, that the Progreſs of Light thro' different Mediums 


Dioptricks is Reciprocal ; Namely, if a Ray, falling from D, is Refracted to C, where the Dia- 
e phanous Medium, as Glaſs, is Placed on the Side of A B towards C, if the ſame Dia- 
Hagens phanous Medium is Placed on the contrary Side towards E, the Refraction of A 
Dioptricks vy ill be to E, ſuppoſing D 4, 4 C, make the ſame Angles of Incidence and Refraction, 


MP? ag FA, AE, becauſe all the Circumſtances are the lame in both Calcs. ſince FAG, 
HA E 


their Angles, and not according to that of their Sines, in lefler Inclinations of the . 


the other Hand, it will not be certain, that the later Obſervations, that the Refract- 
fractions are jons are to be Meaſured by their Sines, where there is a greater Inclination, ſhould 


TE. 
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mer. This therefore is rather an Axiom, or an Afﬀair- 


_ Conſidering one Individual Refraction by Traceing back 


* 


Chap. =. P rinciples of Opticks. | . 9 


H AE, in the ter are S to HAD, CA, in the for- 


mation of the fame Thing, than a Propoſition, or a 
Demonſtration 3 But, as it ſeems, this does not Reach, 
what is here Intended in Opticks by a Reciprocal Progreſs 
of Light thro different Mediums, as Air and Glaſs, which 
is, that as D A is Refracted to C, ſo on the other Hand, 
CA is Refracted to D, ſuppoſing Light to take a con- 
trary Courſe in the laſt Inſtance, from what it did in 
the firſt; for if it takes the ſame Courſe, it is only 


the Effect CA to the Cauſe AD, as before the Cauſe | K 
DA was Affirm'd to Produce the Effect 4 C. ; 
F. 12. IF Light takes an Oppoſi te Courſe, ſo as D if Light we 
ſhall be the Point of Radiation in one Example, and ceeds in Oppo- 


C in another, it is not altogether ſo Evident, what is hete Endeavour'd to be De- 4 + 2 
YACTIO 


monſtrated, or at leaſt the Demonſtratioris made uſe of by the Writers of Opticks Reciprocal Pros 


are no ways Concluſive of the Propoſition ; ſince if the Luminous Point C Radiates 2 of it not 
thro CA, with the ſame Force as D thro' DA, CA will Proceed to E in a Direct“. 
Line without any Refraction, if it Radiates with the fame Force as A to C, that 1s 

with a Force that is Weaken'd and Impair'd, in it's Egreſs from A to D it will be Im- 

poſſible to Recover that Vivid and Lively one, which is Expreſſed by 4 D, and Conſe- 

quently cannot be Return'd in that Direction; Nor is this Reciprocal Refraction 


Prov'd by the common Experiment of our ſeeing Objects Situate in C at F, ſince 


that would Equally happen from a bare Inflection of the Viſual Rays from . 
C, without Preſuming any Retrograde Refraction of CA to D; becauſe the Eye at 


D may as well Purſue the Stroke of the Ray AD, back to F, whether AD is 


Refracted from C, or any Intermediate Points from F to G; however this is, what 
we have now to Conſider is only the Reaſoning made Uſe of to Prove, that Light 


Acting two contrary Ways thro' different Mediums, Produces in the whole the 


fame Effect, that is, Deſcribes the Lines CA, AD backwards, as it does D 4, AC for- 
wards, which is not - Manifeſt from the Arguments Alledg'd to Confirm it, and 


which likewiſe ſeems Averſe to common Reaſon. 


F. 13. For moreover, if this were True, as DA is Refracted to & ſo likewiſe A C If the Progreſs 
would be Refracted to K, and the Angle K C7 would be = to HAD, ſuppoſing a TE wes. 


Reciprocal, 


ferent Medium AB FG to ſeparate two Similar ones lying on each ſide it, and in this OohUο’13i would 


Poſition of the Figure, Objects at D to the Eye at X would appear on the left Hand 5 


of their Real Situation, which is not found to be True in Experience; on the con- y;jrrenr Situa- 
trary Philoſophers Endeavour to Explain the Reaſon of our ſeeing Objects thro' the im from whas 
Glaſs of a Window in their Natural Poſture from this very kind of Refraction, be- they do. 


cauſe the Refraction from C to & Undoes, and, as it were, Unravells the Effect Pro- 


duced from the Refraction of D A to C which how Jaſtly, it is Wind to Deter- 


mine. 
F. 14. BesIDEs, if Light is Refraced thro Glaſs or Water, every one knows, the If there was a 


Rays come out of aß with a Faintneſs and Languor, which is not in the leaſt Kecprocal Pro- 
greſs of Light, 


Equal to the Vivacity and Force, with which they Enter; if therefore we Purſue 2 Fain: and 


back the Rays from K, it will be altogether Inconceivable, how the Weak and 2 . 2 


_ Feeble Light at K ſhould be Refracted in the ſame Line CA, and in the ſame Angle ee 


ACL, with the more Vigorous and Strong from D in the Line AC, and in the as ffrongl hy, 4s 
Angle CAG, which yet muſt be Acknowledg'd, if this Doctrine of Reciprocal Re- Ye ana 
fractions is True; What therefore we cannot but Conclude is, that, as in other porcibte. 
Parts of Philoſophy, ſo in this, an Abſtracted Reaſoning is Preferr'd to a Real Know- 

ledge of Things, and that, by theſe Demonſtrations, there is nothing more Prov'd 


than a Simple and Plain Refraction of Light, Conſider'd as one ſettled Effect in Na- 


ture, which ſuppoſes a Refracted Ray AC from a Refracting one DA or K C, or 


Reciprocally, a Refracting from a Refracted, which is all the Reciprocal Refraction 
we can at Preſent Comprehend to be Explain'd, or in any manner Deducible 
from this way of Arguing. On the Contrary, all theſe Diicumes Vaniſh in our 
Doctrine of the Expanſive and Contractive Forces. 

4 . q q 2 | g. 16. A 
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Rays, Con- 


= ſidered. 
Molyneux 


Dioptricks, 


Suppoſition 1» 


Part 1. Tab 2. 


x Fig. 2. Defin. 
BY 14+ 35..16, 


=. Tabs; Fig. 1. 


the Mind. 


The Diſtinfion 


of Light into 


ſmall Rays and 


Filaments. Di/ 


prov'd, > 75 no Collection of them by a Lens to a Focus, as in this Figure; Since the 
che Number Surface of the Lens, which is Oppos d to the full Light of the Sun, is 


Imagin'd; for how a Determind Number of 


ZBt - Compeing 4 n e IV. 
5 The third huis, 
eile of Ob. 
tick, whith. 
ſuppoſes ehe Bi: 
Viſion , Light- 
into Diftintt 


Light into ſeveral Diſtinct Rays, as in the Preſent Figure, and the Conſidering 


pil; of the Eye the common Baſis of both, and the other Vertex is De- 


. x v4 it k 
N 
„ ws, 
"a ! 
* 


2 6 15. mY third Principle, Preſum'd in the preſent Account of Opticks, is the Dirtnen bn 


ſuch Rays, either as Parallel, or Diverging from a certain Point, or Con- 
verging to one; and Particularly, every the Minuteſt Portion of a Viſible 
Object is e to Send out and Emit a Pencil of theſe Rays in the 
Form of a double Cone, whoſe one Vertex is the Viſible Point, the Pu- 


termin'd in the Retina of it, Expreſſed in Figure F. 16; Thus like- 
wiſe a Lens js Imagin'd to Collect ſeveral Parallel Rays to a Focus, 
according to Figure F. 17. | 

F. 16. As to the Diſtinction of Light into Individual Rays, uch a Doctrine ſeems 


Defin. 8. 
: Tab. A. Fig, z. to have it's Riſe from Conſidering it, in the 
| Hugens'* Corpuſcular way, to Conſiſt of Parts, but if we 3+ iu 
_ allow it to be one Homogencous, Undiſtinguiſhed 1 
ue Difindion Subſtqnce, and of one Entire Nature, the Split- Retin. EATS — Object. 
akte. ting and Separating it into little Filamenrs, or —— 
| Filaments a RAYS, appears to be nothing elſe than a Creature is 
Creature of of the Fancy, in Order to. Form a Mathemati- pil 


cal Romance in Opticks, as before has been 
Prov'd to be the Delign of the Corpuſcular Syſtem, in ReſpeRt of 1 . 

F. 17. Fox if the Beams of the Sun, which, as coming in direct Lines from it, 
bid the faireſt for the Proof of ſuch an Hypotheſis, Conſiſted of little | 
Rays, or {mall Threads, or Filaments, deriv'd from thence, there could be 


re hays a Perfectly Illuminated without any Vacant Interſtices or Interruptions 4 

in the Forws Shadow, or not; If it is, ſince theſe Imaginary Rays are as clole, as it is ; 
being 16 ane. Poſſible for them to be, they: could not be Collected into a narrower z 
Couppals i in ths Focus; If the Surface of the Lens, which is Oppos'd to F- 

he Sun, is Entirely Illuminated, ſince the Diameter of the Focus $ 

may nat be a 2000 or 394th, part of the Diameter of the Lens, and 8 = . 

Arca of the one not a 4000 or gooth Part of that of the other, and ſince the Num- 5 

ber of Rays are the ſame before and after their Tranſmiſlion, it will follow, that . 

the Illuminated and Shaded Parts of the Lens will be as the Dimenſions of the Fo- . 

cus to thoſe of the Lens, Subſtracting Unit, 2. e. if there are a Million of Rays In- z 

Cident on the Surface of the Lens, which are Collected together in the Focus, there 5 

Will he 399, or 899, Shadow'd Spaces in the Lens for one that is Illuminated, which, Y 

if True, would be Abundantly Viſible, nothing of which has yet Appear d from any . 
Obſorvations; But on the Contrary, the Surface of the Lens has not the leaſt Vi- 5 
{ible Space, Which is not Illuminated, as well as the Focus, and all the Difference 2 
is, not in the Extent, ſo far as each of them Reach, but in the Degree and Force of 1 

their Hluminations; and this is in a manner Acknowledgd, in F. 19. where the YH 

Rays of the Sun are ſuppos'd to be Parallel, becauſe their Inclination to cach other A 

is Infinitely ſmall, that is, the whole Lens is Illuminated by them. I 

bie ben H. 18. Bor to put this farthes beyond Diſpute, it is Manig from Expericnce, I 
ugh whe ſame that if, in a Lens, 4 B CD. ſhould be the Sur- 8 1 A 
I 7 * ſace Expos d to the Sun, and LG ot ot R | | a A 5 $ 
Various Pars the Circles with their Areas, or ABCD VR, or . Q| | F 1 1 
2h de, be Ray or EABCEE, axe cover d by aPapet, A ð⁰ KA # 
(een the; Rays, in all theſe Caſes, will be Collected , f + N . 
| like Fierceneſs; 7 and therefore the Hypecheſet, Nö“! Br hone 3 

in Fig. F. 17. of Parallel Rays Falling, and being 281 +4 WG . 

ref with. the, Conditions there Specity'd \ TT 2 
tion, N muſt Depend upon ome other © 4 > * 

unknown Property, betwixt the Light anlda ras Ps 2 [ 

Lens, than what has been hitherto Preſum d or Ne TT ; 


Rays, 
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Chap. V. | Principles of Opticls. 5 493 


Rays, upon their Collection, ſhould Conſtitute a Certain and Inflammant Focus ac- V Difin® 
cording to (Rg. F. 17.) and yet roorh or roooth or a Millionth part of thoſe Rays, and 5 of the 
in different Incidencies and Poſitions, ſhould nearly Produce the fame Effect, accor- Paralleli/z of 
ding to the Preſent Figure, will not be Readily Solv'd by the Hypotheſis of Defi- %% . 


tobe C 
nite and Diſtinct Rays, or Filaments, in the Sun's Beams. 8 oi 
F. 19. Ir this Notwithſtanding was True, which we have Endeavour'd to Con- Molyneuxs's 


fate, the Suppoſition of Parallel Rays is another Difficulty in the preſent Hypothe- Ms, 


ſis, for thoſe Rays are made to be Parallel, which by the Immenſe Diſtance of the Pefin. 7. 

Object, as the Sun, Cauſes an Infinitely near Approach of the Rays to cach other, fo" Hl 

or elſe, which, Conſidering the Smallneſs of the Pupil of the Eye, may be ſuppos d Dioprricks 

as Parallel, there being in fo ſhort a Circuit little or no Difference in their Inci- Bages 

dence. Dioptricks 
F. 20. As to the Rays of the Sun being Propagated and Diſtminated from one os 0 

Center; If there is a certain Number of Diſtinct and Individual Rays, Deriv'd from TH 

thence, which this Hypotheſis muſt ſuppoſe, they will be fo far from Approaching Rays not prov d 

to each other by Increaſing the Diſtance from the Luminous Body, that they will e 

continually Enlarge their Divarication; Thus in the preſent Figure, if A is ſupposd of the den 

to be the Sun, and to Propagate Rays from it's ſelf, the far- 

ther the Diſtance is, the greater will be the Diſperſion of the \ Ls; 

Rays AB, AC, from each other, and Conſequently the leſs In- 47 © 5 

 clin'd to a Paralleliſm ; If there is not a certain Number of —IZ 

Rays emitted from the San bur they grow Thicker and Cloſer, =? 

as they Retire from it, that new Property of a Circle is firſt to 0 

be Demonſtrated, which is Impoſſible ; And therefore it will // N id 

be Reaſonable in the next Place ro Conſider, whether we are TAN 

not to Inquire into the Nature of that Ether or Medium, which 

Surrounds us, and the Action of the Sun upon it, in Order to Solve the Refractions 

of it thro' a Lens, rather than Form our Notions of Philoſophy from Pictures, which 

have been made us of the Sun's Radiation, in Lines and Filaments, which ſeems to 

be the Real Foundation of {o Groſs and Childiſh an Error, as that of ſuppoſing there 

are any ſuch Radiations. 

F. 21. For it is not Sufficient to FIR alt the farther we are Remoy'd from any „ 

Object, the Viſual Rays Approach the nearer, ſince that is a Problem in Viſion, from the vi- 

which remains to be Solvd, and will be afterwards Conſiderd, the Queſtion only . OO Ap: 

here is, whether the Sun, as a Luminous Body, Emits a certain number of theſe dees, 2, the 

Imaginary Rays, or not; If it does, it is very Evident and Manifeſt, that they muſt 9%je# i, far. 

Divaricate from their Center, the farther they are Produced from it; If it does not,“ eme. 

there will be no Occaſion to Conſider the Sun's Diſtance, ſince the Paralleliſm of 2% Dogen 

the Rays muſt be Aſſerted from a nearer Cauſe, which has not been as yet Aſſign'd, of the Parallel. 

and ſeems to be the Action of the Sun upon a Univerſal Ather or Plenum, which, % e Ray 


2 {uppoſes lik 
when a Glaſs is Interpos d, is Refracted. | ſpp 45 ewi/e 


F. 22. Bor that, which makes this Doctrine ſtill more Wroncrſ valle is, that a w fallfrom 


a near Object 


' Paralleliſm of the Rays is requir'd even in the Viewing of Objects, which are near upon the Lens 


us, in which Caſe the Pupil of the Eye is faid to be fo ſmall, that the Rays, which / the Eye are 
Fall upon it, find little or no Diſtinction in their Incidence. _ POS 
F. 23. LEr us therefore Imagine the Object to be 4, and the Eye B, and D A CN Provd, 
the Inclination of the Rays, which Fall upon the Pupil of it; in this . 
tuppoſing it is True, where fo ſmall a Por- Objed are 
tion of the Radiating Sphere is taken in, that the 88 1 
Rays will not be caſily Diſtingutſhed from Parallel 5 
ones, as AC and AD, it is certain notwithſtand- 
ing, if the Eye be carried nearer to 4, that it may 
be made to Intercept all the Rays, which are 
Comprehended betwixt 4F and AZ, and which 
will therefore have a very Senſible and No- 
torious Obliquity ; and on the Contrary, if it is 


| Placed at a greater Diſtance from A than in it's Poſition at B, AC and 4D may 


Diverge to that Degree, as not to be Incident upon the Eye at all ; ſo that, according 


to this Doctrine, fince a Parallelifm of the Rays is Required, Which cannot be al. 
4 . | : Ways 
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Nor yet from F. 25. IF this were notwithſtanding 1 5 Ticks. is now. . ſuppogd 


| fuſion of it. and P, ſhould be Reflected from -B to Q and L, than why the latter - ſhould: be to 


| 5 Concerning the Fundamental Book IV. 


Preſerved, the Eye can only fully Diſcern an Object in one certain State and Poſture, 
or in that, which is not very Different from it; Whereas in Experience we Plain- 
kf and Clearly Diſcern Things, both at a very near, and at a very great Diſtance; 
and in all the Intermediate. Degrees of Interval from the Object; we cannot likewiſe 
Omit to take Notice, that it is very Extraordinary, that Parallel Rays from a Re- 
mote Object, and Divergeing ones from a Near, ſhould be the ſame, in Effect, upon 
a Lens, or the Pupil of the Eye; But this Philoſophy can Reconcile Contradictions. 
Another brin- F. 24. We are alſo Confirm'd in the Opinion of the Inſufficiency of the pre- 
ciple Alledg'd- ſent Doctrine, from it's giving us no Account, how the ſeveral Points of an Ob- 
ins 15 ject are Capable of this Wonderfull Radiation, for in this Philoſophy, which Con- 
of the Viſible ſiders Matter as Paſſive and Homogeneous, it muſt be from a bare Reflection of 
ſuch e Rai the Rays, which are Incident upon it, which Rays are either the Direct ones of the 
tion cannot be Sun, or clſe thoſe of Light, which are every where Diffus'd around the Object it 
ee a Illuminates; If the firſt, upon the Suppoſition of the Angle of Incidence being Equal 
Libs rok to the Angle of Reflect ion, which is Adopted. into the preſent Science, as a fixt 
Derrv'din Axiom, it will be Impoſſible, that ſtrait Lines drawn from the ſame Point, as the 
þ tags au Sun, ſhould be Reflected from another in the Object, on which they Fall, in the 
Circumference of a Circle, or a Sphere, or which is the ſame, that 5 
the Rays from 4 ſhould Produce thoſe from B; If the laſt, what 1 
that Diffuſion of Light is, will want to be Explain d, that is, 


how it comes to pals, that Light Acts in all Directions, ſo as to 8 
D 


REY 


be Reflected in all, ſince the Sun, which is Acknowledg'd ro be 
the Origine and Source of it, does not; or, which is Equivalent, 
how Light in General ſhould Determine it's ſelf from E and p 
to B, ſo as to be Reflected to 2 and L, when the Suns Action 
is from A to F, B, and G ; or, if it did not Contradict that 1 how the 
ſame Light Conſider d, as Diſtina from the Sun, ſhould take ſuch Arbitrary and Dit- 
ferent Paths to the ſame Fount, without any Known or Confeſſed C aul ar, it's Various 
Determinations. 


_—_ _ 1 to be every where Promiſcuouſly Diffusd, there would be no more Reaſon, why E 


the former, and Agrecably in all other Caſes; from. whence it would follow, that 
from ſuch a Univerſal Diffuſion of Light, Action would be Equal to Reaction, and 
there would be no Reflection at all, but a Perfect Tqullibrium in the Actions of 
Light, by which they would be a Mutual Curb and Reſtraint upon each other, ſo 
as Effectually to hinder any Returns of the Rays from the Bodies, on which Tung 
Impinged. 
Such a Radia- F. 26. IF it be ſaid it is Matter of Fact, that Rays are Reflected in All Angles 
5 from our ſeeing Objects in any Poſition of the Eye to them, we Anſwer, the Pha- 
eſt offen nomenon is Acknowledg'd, but the Solution of it deny d from the Hypotheſis of 
ee m PDiverging Rays; for, beſides what has been Alledg'd, it is farther to be Remarked, 
Light, Na that on ſuch a Conceſſion, and granting all that can be Deſir d, there would 
either 30, or a thoſe Difficulties ariſe, which would be altogether Inextricable; For it ſeems to be 
wa 2 Impoſſible for the Points 4, B, C, D, to ſend out their ſeveral Pencils of Raus AE, 
from it. BF, CG, D H, without Occaſioning the utmoſt Confuſion 
upon their firſt ſetting out, from whence their Progreſs would 
be Entangled and Embaraſſed to that Degree, that it would be 
altogether Inconceivable, how they ſhould: Produce the Ef- 
fects, (notwithſtanding a Million of Interruptions,) which 
they are ſupposd to do; And that there muſt be an Infinite 
Number of Actions and Reactions, (which the preſent Rea- 
ſoning ſuppoſes) ſo as either to Cauſe an Equal Balance 
which is Probable, or a Wild Confuſion of the Forces Act- 
ing from different Points, which is the Plain Reſult of the 
Preſent Philoſophy, is Evident, if there are any Forces Con- 
feſſed at all, which are Propagated from Various Points in Various Directions and De- 
terminations. The Doctrine, Again, of the Expanſive and Contractive Forces with 


Extricate us from theſe Objections and Explain Nature in a much more Rational Way. 
C. 27. A 


VIM 


0 


* 2 & A 
c N NS en ²˙· mA N N zr i ĩ˙Ü ES ⅛ Ü.. es ES Ir enero c 
e * E J ³ ˙. m A ]ĩ 111... EY ECT IL Fc S MS CN iy 1 Sa ery LES 3 her LG Sas COPE 
ny, N N N OE Sh be EAT IE J.! ꝗa oa i ny oo ,., — . e on op 
jjjnñẽĩ˖«˙ s ↄ ̃ . IA Lo SER oe ing ß... ñę TTT ̃ ALE NI IU ĩ / 
n. 0 * * R es KR OILS FE 5 x 


Ae eee 
3 
rr 


= MES IH 28 N 
r Xo 
COR oo tt 
OO NS 


— « OLD 
4; I e 
7 3 


CR EE EE I Or Wes 


e 


e 


* 


SH r §ĩ³1 


(8 * 8 ” a * — 2 K 4 * 18 8 9 n A K - v ba N r Id I Cs a OIL dar de _ CO ET 
4 1 * * 4 N 88 W * Shots ohne) ens * ä POET EY n Den 5 + : ; EAA. * ; 4 2 "RN" . * ö 3 „ EV * 2 * A " Y 2 l 2 4 A n 5 2 l x 
4 2 6 R 252 4 a . 2 2 nb AT n rr ˙ A—— ST PIER 2 WP EATS 2a LANG N r S . r 9 TH * ISS e 2 8 n IR - 0 PE; N r l N IS LIT EN : AE: 2 n 9 * 8 c RE ; 22 PI "OR a , 

2 2 1 * 3 7 r A EE $8 te es 9 4 br tad 3 7 e CC F K We : (AS n ESL Fe ey 445 L 2 r Sas OS S . e Yer. — e N A n * BEkP _ OT SOT IONS is n _ & 2 r c Ends AR r „ 8 n PENIS f _ K 9 4 '& 2 7 - - =, gt I et * * 

‚jJJJJ77 yd dd ̃ ͤ ͤ ͤ ͤ ̃⁵⁵ dd ᷑ ⁵⁵⁵‚ a ͤ 8 d (( ᷑ẽy ᷑ ᷑ũ ('' ((oh; ͤ ..... ß . JJjJö;ͤr 
> EE I RE MER! Bong 32 n r AEM r (/ CIS IT CODE Er CE I ͤ ͤ EE Inte tonne gb EE Ude FI no I Se Ie LES 9 CCC abies” ß A EE I NOT EE Wi Mit DIY ß Lp rnd Io ß Tn EE Area 32 Dare e e , ð . eG I ooo ( 44 n - 
ccc n R dE N 1 e EEE = Ts WEF e OE ²˙ m VVV F EE COTS / a IS JJ ̃ TTT T SB  E24 /// . . SERIES 5 * - : r pO 4 2. 70 
8 PE bn OLI Gt? 8 * N R TOES SY = LEAR ER fe Bn] . 2 AY; 125 5 F V/ o 9 8 „„ VERT er n N 7 5 JE 5 * 2 . e IL 8 . . r F. 2 e * 5 e NG?) AFR a eee, : 8 TRY rr P 
5 2 * * RR A e . N 8 3 o * 6 nnn 8 N ** 5 "NERF" 
* 


Chap, V. Principles of Optic. 495 
. 27. A fourth Principle Preſumd in this Philoſophy is, that the Rays, which The Fourch 
Diverge from any Point in à Viſible Object, are Collected by a Lens to the ſame por gu 12 8 
Point after their Tranſmiſſion thro it, and that the Points, from which the Rays arc ticks, and . 
Scatter d, are to the Points, to which they are Refracted, in an Inverted Order, and eh f. it's 
that the Eye Purſues the Rays, and Returns it's Action back upon them in the ſame ular. mg 
Strait Lines, by which the Impreſſion Was made; 3 Imus in Le Figure here Inſerted, Molyneux. 
The Rays, which Fall from 4, arc . nod wer) YT 9 
Collected in F, thoſe from 3, in E, X - | Defin. 13. 
and thoſe from C, in D, and ſo of e ore, be 
any Intermediate Points betwixt 4 e and Hugens 
and B, or Band C; The Axes of 4D Dioptr. 
which ſeveral Pencils of Rays are 
ſuppos d to be in ſtrait Lines, as A F, 
BE, CD, and to Croſs each other in 
the middle Point H, betwixt G and 1322 
K ; It is alſo farther to be Obſervd. C= 
that the Object AC is preſum'd to be 
directly Oppos d to the Refracting Median G K. 

F. 28. FirsrT, as to the A of the ſeveral Pencils being in Direct Lines; it is The Axes of 
Impoſſible they ſhould be, unleſs in this certain Poſition Oblerv'd in the preſent” Fi- %%, 
gure, or unleſs, as the Object 4 BC Approaches nearer to G HK, or is Remoy'd far- 8 * 
ther from it, the Image DEF is Proportionably Increaſed or Diminiſhed; for as the ?rov'd 10 be 
Lines A H, and CH, by the Acceſs or Receſs of the Object A BC, Divaricate and e Prong 
Widen, or Come cloſer together, fo will HD and H, being Oppoſite Lines, which mould be ſuch 
are Continued to the former, and Act upon the ſame Center of their Motion H 7. EP 
From whence it will follow, cither in the firſt Caſe, that the Repreſentation DEF ;, Object, if 
can only be made in this Fixed: and Unalterable Poſition of the Object to the Lens, %. Reaſoning 
which is Contrary to Fact and Experience, or elſe in the ſecond, that within tlie 37.77% 
ſhort Space or Diſtance of double the Line BH, ſuppoſi ing DF to be half as Large e | 
as 4 C, the Object may Appear twice as great near H, as it does at B, and as far be- 
yond B, as B is from H. twice as ſmall, both which are likewiſe Contradicted by Fact 
and Experience; ſince 4 C is ſeen without any Conſiderable Alteration in more Places 
than B, and in Particular, without that Increaſe or Diminution on a this Side B, or be- 
yond it, which this Reaſoning muſt ſuppoſe. 

F. 29. Nor does this Objection againſt the preſent Doctrine n Capable of The Acceſs and 
being taken: off by an Hypotheſis of a Change in the Figure of the Lens, or of the nt 3 
Diſtance bet wixt it and D; ſince however the Lens is made, either Flatter or more from the Lens 
Protuberant, CHD is ſtill Imagin'd to be one ſtrait Line, as likewiſe AHF, a and 7 Go e 
therefore the Elongation of the Retina from the Lens, or it's Approximation to it, will Ani Dif- 
have much the fame Effect with HD, and HF, Receding from each other, or Coming oy Jy: 
gether, where DEF is ſuppos'd to keep the ſame Determin'd Diſtance from the 
Lens; that is, the Image will be Proportionably Lengthened and Contracted; beſides 
it is Impoſſible to Conceive, how the Retina by any kind of Adjuſtment ſhould Re- 
tire as AC Advances, or on the Contrary, and Eſpecially, fince, when our Eyes arc 
moſt Fixed and Intent, and do not ſeem to Admit of the leaſt Change, Objects, not- 
withſtanding that, in very different Diſtances Appear to haye the ſame Dimenſions 
for ſeveral Yards together, whereas, either by the Hypotheſis of the former Section, 
or the Preſent, they could not Preſerve them Unalter'd and Certain for an Inch. 

F. zo. Waar ftill Renders this Way of Reaſoning more Obſcure is, that A H Nee Explain d. 
and CH are not Conceiv'd to ſuffer any Refraction, whilſt other Rays, which do not 2 rms fo 
Senlibly Fall with a greater Obliquity, are Subject to a very Conſiderable one, as 8 5 of the 
CK and 4G; or rather in the direct Pencil BGKE, Eſpecially in the Rays, which 044q«e Pencils 
Fall the neareſt to the Axis B H, ſeveral are ſuppos d to be Refracted, that are Ap- faded or boy 
parently Incident with a leſs Obliquity, than the Axes of the Oblique Pencils, which /e Rays in 
are ſuppos d not to be Refracted; And in Gencral, it will Exceed an Ordinary differ 75 _ 
Comprchenſion, how the e Pencils, as well Oblique as Direct, ſhould Equally 4% Arrive at 
Terminate in their ſeveral Points behind the Lens in E, E, and D, where the Con- Feine 
ditions of their Incidence are fo Various and ſo Diſagrecable to each other ; ; For if 
the Rays from B are ſo Refracted, as ta Arrive at the ſame Point in E, how the 
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496 Concerning the Fundamental a Book IV. 


Rays from 4 ſhould be Collected in F, or thoſe from C in 5 where there is not 


one Ray that Falls with a like Incidence with thoſe from B, will be a Difficulty 
not eaſily Surmounted; or which is all one, becauſe 5 H Proceeds Directly to E, 


1 CH, which has a different Incidence, ſhould to D, and Conſequently, why the 
other Rays of the ſame Pencil ſhould, becauſe 1 from B _ or are nabe d to 
do, will want a better Explanation 
The ba F. 31. AGAIN, it has been before Affrnrd 9. I 555 | her Rovk are to 5 Confid crd, as 
Scheme is Ir- | Falling i in a manner Parallel, which tho' itſhould give an Account, how the Axes of 
reconcileable* the ſeveral Pencils Obſerve the ſame Law, in their Tranſmiſſion thro' the Lens, of 


bi, of not being Refracted at all, and how the Rays belonging to each Pencil follow 


Rays Aſſerted the Conditions of the Direct; yet on the other Hand, it will be altogether Inconſiſtent, 


ys 4h that Rays, when we Conſider different Pencils, ſhall be Parallel, and when 
according io We Conſider the ſame, ſhall not be, but are ſuppos d to make up a double Cone, 
. % Radiating from one Point, and Collected to another; For there can be no Reaſon 
Aſſign d. why A H, CH, and B H, ſhould be Conſider'd as Parallel; and x G, BH, and 
BK, or CG, CH, and CK, ſhould be Diverging ; nor is it eaſily Reconcil'd to common 
Senſe, how Lines, which Conſtitute an Angle AHC, ſhould be Equidiſtant from one 
another; and yet the Paralleliſm of Rays is made Necellary, according to H. 155 to 


the Refraction of them, thro a Lens, to a Point. 


. Ala ds F. 32. FARTHER, the Diverging Rays are ſuppos d to be Collected: after their 


8 7 Tranſmiſſion to a Point, which is not Manifeſt, or any ways Confirm'd from the 
3 , 

me Sven Property of the Lens; on the Contrary, we Plainly Experience, that in the Active 
cular Focus, and Vivid Rays of the Sun, they are only Determin'd to. a Circular Focus, 


n which could never be ſufficient to Delineate ſo Perfect and Exact an Image as DEF, 


the Image, Whole ſeveral Points arc js: to be 8-6 gu from the pre re of thoſe in the | 


To eee eee, e 


05 


1 — — Reaſoning F. 33. en this Dodrifie a 4 C1 to ide Objedded t to the Lakes! ina 


ſuppoſes the Perpendicular: Situation to it, whereas if 4 C is Placed ſeveral Yards Obliquely on one 


on Potion, Side, or another, it will by Experience be Equally Viſible, as in that direct Poſition. 


whereas it is F. 34. ANOTHER Argument againſt the preſent Account of Opticks is, that the 


ſeen in Various Points of the Object, and thoſe of the Image, are in an Inverted Order only in Re- 


ones. 


The ſecond ſpect of Length, that is, A is Refracted to F, and C to D, and the like Arrives to 
eren 55 the Intermediate Spaces betwixt 4, B, and C. B; Suppoſi ing ABC a Plane, with a 
is ht he ſmall Plane ef croſſing it, the Parallel Lines in the Plane AB C will Obſerve the ſame 
Points of the Laws of Refraction with the former, and Conſequently the whole Plane will be In- 
eee verted, in Reſpect of it's Length, but it's Breadth will Continue in the ſame Poſition, 
der to thoſe im in the Image, as in the Object; that is, F will be Refracted to /, and e to e, and 
preſſed on 92 not on the Contrary e in the Object to F in the Image, or F in the Object to e in 
Eye in Reſpelt 

7 Length on. the Image; or, according to this Theory, there will be only an Inverſion one 
ly, whereas way, unleſs a Ray from e or / can be Refracted in a different Plane from that of 
3 3 it's Incidence, that is, in Planes not Parallel to AG HC; which is contrary to the Funda- 
Way. mental Law of Refraction; whereas in Fact, and by Experiments, made from the Re- 
fraction of Light, thro' a Lens opposd to a hole made in a Window-Shut, and the 
Room being Prohibited any other Light, than what paſſes thro the Foramen, and is 
from thence caſt by the Lens upon a White Paper, which is held behind it; if there 


is any Effect Produced by the Lens, Objects Appear to be every way Inverted, and 


at all Angles, and Determinations, ſo that in every part it is the very Reverſe in the 


Image, of what it is in the Object, of which it is the Repreſentation. 
This Inverſen F. 35. WHAT we here juſt now faid, is upon the Suppoſition, that the Lens Inverts 
every Way of the Image, but that which is Woodall in this Doctrine is, that the Refraction of 


_ the Image pen the Lens ſhould be here Aſlign'd, as the Cauſe of this Inverſion, when it has nothing 


he Paper is 
A per. to do in it; ſince it is eaſy Gr any one to find a Tree, tor Example, or any other 


form without Object, Imprinted thro' the Foramen upon a White Paper with it's Branches down- 


the Hufe gt wards, and thoſe on the Right Hand in the Object will by a Tranſverſe Direction 


tion of a Lens, 


Proceed to the Left Hand of the Image and thoſe on the Left in the one to the 
Right of the other, without the Interpoſition of a Lens, as this Doctrine ſuppoſes ; 
and if a Lens be Interpos d, it makes no Alteration, unleſs in Collecting the Image, 
which is Diffus d, into a narrower Hana and in Nepteſenting it with a greater 
 Clearne(s and Diſtinction. 
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Chap. K. Principles of Optics. 497 


F. 36. BesIDEs, if a Lens had the Property of Inverting the Rays, which Fall The Collection 
upon it, it would be hard to Reconcile it with that other Property, which is Af. 77 e be 


a Focus and 


firm'd of it, of Collecting the Rays to a Focus, which Diverging from thence are Divergeing 


at laſt Inverted; but if they were Inverted at the Time, when they came to their % hence not 
Agreeable with 


Focus, after their Croſſing each other there, they ought to Reſume their Natural as tuerjon of 


and Original Order, which they could not do, if they were Inverted before-hand ; % Image %y 
From all which it is Evident, what little Reaſon we have to Truſt to, and Con-* ““ 
fide in Experiments, made to ſerve an Hypotheſis, which we are Reſolv'd to Main- 
tain, ſince theſe of the Lens, which are Fundamental to the preſent Theory of Op- 
ticks, are ſo ſtrangely Perverted to ſupport it. | 

F. 37. LASTLY, it is Inconceivable, how the Eye ſhould Recoil upon the Action, The aft Prin- 
which is Impreſſed, ſo as to Purſue the Rays according to the Direction, in which % A] 
they Fell; It is a known Experiment, that in Polyedral Glaſſes, of ſeyeral Cuts or Faces, as * ia 
AD, Dc, CB, and where the Rays Fall upon each of them from IL, and are Refracted the Rays back 
to the Eye in E, by it's following back the Rays according to the Direction with Re O's 
which they were Incident, it fees three Objects, for Inſtance, inſtead of one; And were 15 


for the ſame Reaſon, in the Preceding Figure, by the Eye's Referring it's ſelf back Nohault Phys. 
8 O Cap. 33. f. 2. 


in the fame Line CHD, in which the Action was Communicated to it, D is ſeen pat. ;; 


in C, F in A, by the Line F HA, and E in B, by EHB; But why it ſhould not 
make Uſe of the ſame Reference according to the Direction of FG, FX, EG, EX, and 
DG, DK, and Conſequently ſee the Object much beyond the Limits of 4 and C, 
as well as Reſign it's ſelf to the Conduct only of the Axes of the Pencils is not, 
and I believe cannot be Explain'd ; If the Eye does Purſue the Rays, which are Re- 
fracted, as well as thoſe, which are not, this Philoſophy is not Juſt ; becauſe in ſuch 
a Caſe AC would appear much bigger at leaſt, than ir is ſuppos'd to do, that is, 
we ſhould ſee an Object as large as the Extent, which from AC would lie betwixt 
DK and FG Prolong'd ; however this is, ſince notwithſtanding, theſe Principles take 
no Notice of any Rays beyond thoſe which reach to 4 and C, it is plain the Eye 
is not ſuppos d to Refer it's ſelf back in DK and FG, which why it ſhould not do, 
as well as in DH and F H, we want to be Inform'd ; What has been ſaid Concern- 
1 7 5 ho ing the Rays D K and F G, 
in the former Figure, 1s 
Applicable to E A and EB, 
as alſo DE and CE in the 
Preſent, which if the Eye 
Purſu'd back according to 
their Incidence, the Object 
would not be only Multi- 
ply'd into three, but cach 
of them would be Exceed- 
ingly Increaſed in their 
Magnitude and Dimenſions, 
which yet is not Affirm'd 
in theſe Opticks but rather 
the Contrary, and is Con- 
futed by Experience, by 
which we find Objects to 
be not Increaſed but Di- 
miniſhed in ſuch Polye- 
. 
F. 38. IN Concluſion, The Phænome- 
whilſt we Conteſt the Prin- nons in Opricks 
| 8 ciples of Opticks, we do % 29s 8 
not Deny either the Experiments made by the Lens of Collecting Light, or the ju» e 
Reflection or Refraction of Light in General, Namely in one Senſe, that there is a %% 4rpear- 
Return of the Action of Light in the firſt Caſe, and a Tranſmiſſion and Contract. l. 
ion or Diſperſion of it in the laſt ; what we Affirm here is, that theſe Phænomenons 
are not Juſtly Explain'd from any Radiation of certain Points either Reflected or 
TY e Rx x . Refracted, 
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Dioptrie. the Angle hbr, which is that of Refraction, according to e 


Dioptric. to hre, and be will be the Sine of the Angle of Inclina- 
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This Demon. F. 3. AGAINST which 


Concerning: the P ropoſitrons. Relating to Book IV; 


_  Refrated, and which we ſhall Endeavour farther to Prove Ram the other Phename- 
nons, which remain in Opticks. 
BESIDES Which we {hall only at preſent Add, that, if the Doarine, Prapodd 
the foregoing Section, was True, there is no Account given by what' Law or Pro- 
perty of Nature the Eye Purſues back the Rays, which Affect it, and in that Di- 


rection, in Which they Fall; This is a Myſtery not thought fit to be Dived into, and 


therefore we muſt not Require an Explanation of it. But if we are willing to as 

mit of the Principles, I have Advanced, the Expanſive Force will Furniſh us with a 
Solution of the Eye's Reacting upon the Rays and of their ;Dilperk ion, and the 
Contractive with one of ment Collection and Contraction. 


C H A P. VI. 


2 oncerning the Propoſiti tions in Opticks f 85 Relate to Glaſſes, which are either 


double Convex, or Plano-Convex Ones. 
Opticks, in the g. 4. FT ER Conſidering the foundations of the preſent Science of Opticks, we 
2 — ſhall, in this Chapter, Proceed to the Propoſitions Advanced in it; Which 
nothing elſe ſince, as we have Provd, the Hypotheſes, on which it Depends, are not Anſwerable 


than a Science to Nature, the Deductions from them can be no other, than the Aſcertaining the ſeveral 


of Mathema- 


tick Quantities, Proportions of Quantities in their Compariſon with each other, which were Origi- 


Abſtrafted ginally Abſtracted by the Mind, without any Conformity of them to the Real Es- 
few 2 ſences of Things, or the True Properties of Light, and the Mediums of Glaſs, or 
Water, or Air, with which it's Action is Compared, 


The Determi- F. 2. THz firſt Propoſition therefore in this Science is ; That when a Ray kb Falls on 


nation of a K4y, a Spherical Glaſs Ac D, and after it's firſt Refraction Croſſes the Axis c E, it will be; As 


Falling on a 


Spherical Glaſs, the Sine of the Angle of Refraction to the Sine of the Angle of ipghnates, So 


date eh ard the Radius of the Glaſs's Sphere to the Refracted Ray. For, 
Tone” If ſince kh and c r are Drawn Parallel, br c Will be Equal ET k 4 


Prop 1 the Definition us d in the preſent Opticks; 24. Since ef and | 


P . 
ee br are likewiſe Drawn Parallel, the Angle /c will be = 


Probl 75 nation, and ec the Sine of the Angle of Refraction; 34. Al 


and Prop. 2. Sincc therefore, by this Conſtruction, the Triangles ec and | 
bro are Similar, the Proportion will be, as ec. bo:: Ee | 
br. which was the Propoſition to be Demonſtrated ; Or Ac-_- 
cording to Hugens, as 1 : bo. F. Ang. b fe: "bs, f 
ang ira in Reſpect, and 
— _ b with Relation to a True Philoſophy, we ſhall firſt ſay, 5 
1540 be Prov/d. that it only Procecds upon Principles, which are Perfectly 1 
Abſtracted by the Mind; Since the ſame would be Valid _ 
Concerning any Body or Quantity, as well as Light, if it 
Obfery'd the fame Conditions in it's Progreſs, which 4, 
are here ſuppos d, of Falling Parallel to c f,. of Entering a a | . 
Medium, which has the Convexity Ac DP, the Radius f 
which is «f, and of being Incident with the Angle of Inclination 4%, and Re- 
fracted in the Angle h br, or, according to Hugens, r b F That is, there is no more 
ſaid in this Demonſtrations than that, if efc, to hre, is S to hr, and b fe is S to 
I the preſent Propoſition is True; that is, if 1% % is the Angle of Incidence, and 
I of Refraction; that is, 4% will Proceed from ô to , if it is ſo Refracted, or, 
_ which is the lame, if it does Proceed from & to 7. 
Fut whence it follows, that there is nothing Peculiar in this Demonſtration, 
Which ſhould. give any Acceſs of Credit or Reputation to the preſent Principles of 
Opticks; Since the whole of it Terminates in the Proportion betwixt “% and ec if 


BA GA „16 „„ „„ 


the Sines are the Meaſure of Refraction, or betwixt 444. and 47, if the Angles. are. 


Is therefore ec and bo, or if {bk and %, are not Aſcertain d by Fact and Ex- 
perience, this whole Reaſoning is Abſtracted in it's ſelf, and, as it Reſpets Nature, 
Invalid and Inconcluſive, F. 4. Th HE 
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mon Light, it is ſuppos'd to be Directed to H in Columns of all Incidences, which 
Indeed are only Imaginary, ſince Light is a Continued Diffuſion of N e by 


r e eee eee $6 UPS VI7s .- e 


Chap. VI. Double Convex or Plano:Convex Glaſſes. 499 


F. 4. TRE Meaning of the former Section in Part is this, that in the Glaſs Cy- The Rays of 
linder 4 D E, in which the Refraction is made, the Medium ADE Continuing the v7. dy e 


i eren jntheir 


fame, and the Convexity of it's Superficies 4c D, and Conſequently the Radius of it Force, and 
cf, it is altogether Inconceivable, that the Incident Ray #6 Falling with different Tee e 
Forces, as well as Inclinations, ſhould be Refracted to the ſame Point r, and 145 . 
therefore that the Rays which are Parallel to the Axis and Refracted in Glaſs, 

ſhould be United with the Axis at a Certain and Detcrmin'd Diſtance of near a Dia- 

meter and half of the Convexity, ſuppoling the Glaſs to be a Portion of no 

more, than of about 30 Degrees of it, which Certain and Determin'd Diſtance, 
notwithſtanding, this Propoſition Affirms ; If therefore it is found by Experience, that 

there is a Determination of the Focus at the Diſtance of near a Diameter and half 

of the Convexity of the Glaſs, it is yet Certain, that this Demonſtration does not 

give any Account of it; If it is not found by Experience, it is nothing elſe but 

an Abſtracted Reaſoning, and Fails of that Accuracy, which might be Expected 

from it. 

F. 5. IF yet the Refractions of all Kinds of Light, whether more or leſs Vivid and There wouls 
Strong, Reacht to v, we ſhould Probably find ſome Difference in the Glaſs at 7 from e. 
any other Part of it; There would be ſome Particular Brightneſs or other, we may Blige i 
Imagine, in that Place, which as this Doctrine of Opticks does not Aſſert, ſo we f certain 

may Reaſonably Conclude it does not Appear ; and, that Conſequently this is no- 1% ,, 
thing more than a Reaſoning from Abſtracted Notions, and not a Conviction of the 
Reality of Things, as they are found to Exiſt without us. 

F. 6. For moreover, according to this Demonſtration, ſuppoſing the Glaſs was to Glodr,of Glaſſes 
Terminate in f, there will be a Whole Diameter of its Convexity, in which the Light en nay . 
would have Procceded in the fame Medium had it been Continu'd, and Conſequently 110 we be 

would have Force enough to be Collected to a Focus in a different one as Air, 445 Colle# 


notwithſtanding the Thickneſs of the Glaſs V; which yet is not Manifeſt from Ex- cee ogg 


perience, that a Glaſs, whoſe Thickneſs is the Semidiameter or the Diameter of it's Diamerers- are 


Curvity, will Cauſe, or any ways Produce, ſuch a Collection of the Rays to a Fo- ve a 
cus, ſince half a Globe, or a Globe, of Glaſs will not do it, unleſs it is of a Determined 
Magnitude 3 Whereas this Demonſtration ee the Radius , to be as Jags as 
we Pleaſe. 

F. 7. LasTLY,ifec.bo:: e f 7 r, which this Pena n Preſames, ſeeing ec and The Rays of 


bo will be chang'd according to the Incidence of & b being nearer or farther off from t be 


dt fferent in 


cf, the Length of the Line r will be Proportionably Alter'd, and Conſequently that heir Incidence, 
of cr, which will not in the leaſt Agree with the ſettled Rule in Opticks of the ni _ 
Rays being United with the Axis, at a Certain and Determin'd Diſtance of near Yds mop te | 
Diameter and half of the Convexity of the Glaſs, as is Afﬀfirm'd in F. 4. But that Aer d. 
which hy more Surprizeing is, that in l Demonſtration „ br. fr, that! is. 
CE 155787. 
F. 8. AND here we cannot but in Gees] Add, that the . in 6 or Wa- ec 


ter, in the Paſſage of Light from Air thro' it, or the Contrary, Wants a farther Ex- 2 TE 5 
I 


planation; It is "Affirm'd, that the Firſt, Namely Glaſs or Water, makes a Refraction e Glaſs or 
to the Perpendicular, and the Laſt, to wit Air, from it; And the common Experiments Mater, in Ge. 


to Aſſure us of this are, 1/2. that 4 HN a Ray of Light Paſſing throꝭ the Foramen at . 


Proceeds to B, if the Box DFE G be Empty, but if Filled with Rohault. 
Water, is Refracted to C; 24. Fig. g. 9. that ſuppoſing D CE a Baſon, | OE 
which is Empty with a Piece of Silver, or any other Object, Placed © 6. 38. fo 40. 
at C, it will be ſeen in B, or M. but if Filled with Water, in 4, Par, 1. 
A, and Conſequently the Refraction is, in this Caſe, made from 

the Perpendicular. | | 

F. 9. In Anſwer to the firſt of which Experiments it is Evi- E The Refvattion 


dent, that this is a Property or Affection of the Solar Light, © MN CB © era eu 


when it Falls in Full and Pointed Beams on the Foramen #, Glaſs or Water 
not Explain'd 


(Fig. H. 8.) and tho' it ſhould be True in ſuch an Obliquity of 4 Hto D EH this yet is not fin, Experi- 


a Standard, by which we can either Meaſure the Actions of the Diffusd Light of Day ment 76 Firſt | 


on Glaſs, or Water, or even of the Perpendicular Rays of the Sun; 1. As to com- boon 'going 
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the Sun's Expänſtve Force, and if they were Kcal, Would Cofifute a Refracted Radia- 
tion; For in Reſpect of the firſt, who can Conceive Rays of Light, which ſeem to 


= Float Undiſtinguiſht in the Enlightend Medium, | - 3 

wilo can Imagine them like ſo many Active Lines _ OF 
Tending from 4, and L, to H, Fig. F. 8. without I 
any Apparent Cauſe in A or L, which Impells them; JX ws po. 766 <a * 
If this notwithſtanding were Eaſy to Apprehend, it 15 7, C56. ae 
would Follow ſecondly, that Light in it's Refraction, G ; - 
would take up leſs Space than in it's Incidence, 71 7 | oc 
and if DF was wholly Illuminated, GE either Ob 
ought not to be, and therefore forme Part of the ea 
Latter would not be Tranſparent Cohtraty to Experience, or elſe by the ſeveral Con- 
trations of MN to NC, that is, by the Gradual Approaches made thereby to a Fo- 
cus, each Part of the Line G would be mote Bright and Luminous than that of 
DF, which likewiſe is Contrary to what we Oblerye, ſince after Refraction the 


4 ; 


Light is rather Inipaired and Weakened. 5 
24. As to whit Concerns the Perpendicular Rays of the Sun, or of Light in Ge- 
neral, Which Fall Directly upon the Surface H F, it is Impoſſible for them to be Retracted 
to a Perpendicular, and yet as Improbable they ſhould Proceed in one; forthe Conditions 
of the Mediums, thro! which they Paſs, being Different, it is not Agrecable to 
Think they mould Obſerve the fame Laws; Thus a Stone, let Fall Perpendicularly into 
Water, will find it's ſelf Carried in another Line, than what it Deſcrib'd before it's En- 
ttänce into it. All Which Difficulties are Accounted for, F. 3 2. Chap. 4. 
the Rohan F. 10, Tig other Experiment, by which it is Prov'd, that Light is Refracted from 
of Light from the Perpendicular in its Tranfit from Water to Air, tho' it is True, is not Conclu- 
, , wr five of that, Which is Intended to be Evidenc'd by it, that is, the Refraction of Par- 
Explained from ticular aid Diftin& Rays, Which fre fitppos'd to be Emitted from the Object C, Eig. F. 9. 
ee, For beſides what Has been already Argu'd Concerning the CI of Radiation in 
6.8 the foregoing Chapter, we ſhall here Sabjoyn'; That if all the Rays, which are ſent 
From C towards B, are Bent and Inclin'd to A, that we fee the Object at all When 
the Eye is Poſited in 4, muſt Depend upon the Suppofitron of the Eye's 
Purſuing back the Rays according to the Direction, in which they Fall, which, 
„ . Mitter of Fact, is however, as we have Already tid, not Explain'd ; But more- 
over ſuch a Refraction could not Alter the Number of the Rays, and only Change 
the Poſttion of them 6 the Object; Whereas by Refraction we do not only fre Ob- 
jects in a "different Situation, but Hkewiſe in æ different Magnitude, and even when the 
Eye is in F, here the Rays are ſuppꝰs d to be Perpendicular; Laftly, if the Refraction of 
Patticular Rays was only to be Conſider, we ſhould fee the Object in C nd other 
ways, rlian by filling the Bafon with Water up to DE; for fince we loſe the Sight A 
of the Object C by the Interpoſition of the Side of the Baſon EC, that is, when the Y 
Eye is below CA it would be Impofſible for C M to be Refratted to the Eye, unleſs Y 
the Surface of the Water was even with the Margin or Brim of the Baſdn; for if it 
Was below, as in G H, the Rays Would be Reffacted to the Sides of it, betwixt E and H, 
and Coniſequently, would never Reach the Eye, contrary to Experience, ſince the Rays, 
_ which äre Emitted from C nearer to CF, as C and CK, will be Refracted above 4, 
ds thoſe, which are nearet to C ate below it; Not to Mention the Abſurdity of fewer —, 
KE Rays being Refracted to the Eye, Cauſing an Increaſe in the Magnitude of 
Dioßtrie. the Object; What has been Propos d in the foregoing Scckions, is equally A 
Problem 4+ Applicable'to the Experiments of Kepler, Pattictlatly of a Cube of Chry-  * 
3 . ſtal Adapted to an Opake Body, by which it appears, that the Shadow, 
Ray Falling en made by the Glaſs, is Contracted, and the Adjoyning continued be- A* 
4. Fond it, as far as the Rays without Refraction Extend, and may be thus 
Plano-Goreex, Expreſs d, as before in Section 875, 43 is the Untefracted Ray, and 
22 eee and A C the Refracted. Which Difficulties are likewiſe 'Solv'd, F. 32. Chap. 4. 
FS F. Tt, WE ſhall therefore, after having Pretnis'd theſe general Conſiderations, Pro- 
7 ceed co the Second Propoſition in the Science of Opticks or Dioptricks, which is; 
| Ts + That fuppoſing a Glaſs to be Terminated by two Sypetficies, the one a Convex as af 6, 
and Schol. Eig. F. 1 2. and the other aPlane'@h b, and the Incident Ray to ber Parallel toe g the 
_ Sourſe of the Ray upon Refraction Will be Determin'd to E; That is, Parallel Rays 
Prop. 14 from any Object to the Axis are United with it about the Diſtance of a Diameter 
of the Conyexity from the Pole of the Glaſs, if the Segment be but zo Degrees; 
| In 
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Chap. VL Double Convex or Plans-Convex Glaſs. 501 li, 
In Order to Prove which, there is nothing more Conſider'd, than that d will be 1 
Refracted to &, and Conſequently the Sines of Incidence and Refraction will be 1 
Repreſented by n and op, if 4 is the Center of the A re, m m q, and the one is "mn 
made to the other as 14 to 9, and 4+ will be likewiſe Refracted to s, ſo as 7 the ol 
Sine of Incidence, on the Contrary, may be to y the Sine of Refraction, as 9 to 1 
x4, “ being the Center of the Arc *, by which Means &s will meet the Axis in 1 
& ; from whence it is alſo Prov'd, that the Point of Concourſe z is leſs or more 1 
Remov'd from the Pole of the Convexity 5 as the Glaſs is leſs or more Thick, but 4 
cannot Exceed a Diameter and half, ſince it would meet with the Axis at that Di- Ul 
ſtance, if there was only one Refraction, by the firſt Propoſition. iid 
F. 12. Thar this Demonſtration alſo is only an Abſtracted one, and docs not This Demon- 11 
Extend to the Reality of Things, ſtration does 9 
as they Exiſt, is Manifeſt on ſe- oo” NN hs 1 
veral Accounts; The firſt is, that : the Rays ſhould "8 
- the Rays are ſuppos'd to be Pa- f be Parallel. | i 
. rallel, which are Incident, and 2 Ul 
, yet to Proceed from an Object, "i 
; whoſe Points were before Pre- ; „ ll 
Z ſum d to Emit certain Pencils of . 9 
Z Rays in the Form of Cones, and RN 1 
7 therefore not Parallel, but Di- 5 MI fi 
5 verging; upon the laſt Hypothe- SIR 4 1 
5 ſis this Demonſtration will not R kk 
7 be True, and upon the former, 111114 Ul. 
- that the Incident Rays are Paral- SD LS 1 
1 lel from the Diſtant Objects, 29 . . {8 
: from which they are Derivd, © m N 1 
3 it muſt be Enquir'd, how Ob- » Tal - 5 Ul. 
E jets at a Diſtance Radiate in EM 7; 1 
E Parallel Lines, which we have © 121 9 
4 already ſhewn, there is no Rea- 202 2 Al © i 
ſon to Affirm. | 8 . 
F. 13. GRANTING Shich, pt I - | 8 
the Convexity of the Glaſs is Eve | different Cur: 
ſupposd to be 4f, Namely, of Lg 94 „ vities of the 
: ys ; | ſame Convex © 
a Certain and Determin'd Situa- 12 | ſhould Refraft 
tion to c 4; whereas, if the Curvi- „„ Ends * Rays 10 a Cer: 
ty of the Glaſs is leſs, as in Fu, TH „„ ace, ere 
whoſe Radius is 4 F, or greater, V | 
as in fy, whoſe Radius is ) E, : 
there muſt Neceſlarily Enſue : | 
an Alteration in the Refraction 2 
of the Incident Rays; ſince, in | T8 
the firſt Caſe, they will be little Cs a SOS Q3 ok 1 
different from ſo many Perpen- ee 


diculars e f, which are not ſup- . I 
pogd to be at all Refracted, and Fo 18 888 
therefore will not meet the Axis ef in any Diſtance ken the Pole of the Glaſs, 
much leſs at the Diſtance of the Diameter from it; if yet they are not to be Con- 
ſidered in this Caſe as Perpendiculars, at leaſt Bac, which. will be the Angle of In- 
*clination, will be very different from Ade Aſſumd in this Demonſtration, that is, 
it Will be much leſs, and Conſequently, the Sine of it wil! be much leſs than u n, 
the Sine of the Angle Ade, by which Means the Point of Concourſe of the Re- 
fracted Ray with the Axis will be much farther Removd fiiom the Pole of the Glaſs, 
than is here Defin d; On the other Hand, in the ſecond Caſe, where the Curvity of 
the Glaſs is greater, D. 9e will be the Angle of Inclination grea ter than Ade, the 
Angle Aſſumd, and Conſequently the Sine of it will be greater tlian mu, by which 
Means the Concourſe of the Refracted Ray with the Axis will be much nearer the 
. of me _ than is Expreſſed in the preſent Figure; Or, according to this De- 
monſtration, = 
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$92 Concerning the Propoſitions Relating: to Book IV. 


eite loch ſince, the Radius FE. of / the greater Convexity is ſhorter than the 
Radius 9f of the Convexity Aſſum'd af, and the Radius FF of the Leſſer Con- 
vexity vf is longer than the ſame Radius, and ſince the Concourſe of the Refracted 
Ray. with the Axis is at a Diſtance of a Diameter of the Curvity of the Glaſs from 
the Pole of it, it is Neceſſary by the Acknowledgements. of this Philoſophy, that 
the more Convex the Glaſs is, on which the Incident Ray Falls, the ſooner it ſhould 


meet with the Axis upon DSN, and the leſs e that the Point of Concourſe | 


ſhould be farther Remov'd. | 
I therefore what foregoes is either True in it's af, or Acknowlede'd by this 


Philoſophy, it is as certain, that the Rays, which Fall betwixt Fd and Parallel to ef, will 
either be like Perpendicular ones, and therefore not Refracted at all, or at leaſt their 
Concourſe with the Axis, upon Refraction, will be farther Remoy'd from the Pole 


of the Glaſs, than the Concourſe of c4 is, upon it's. Refraction, Becauſe they 


Fall upon a leſſer Convexity; And on the Contrary ,, the Rays which Fall 


betwixt 4a and Parallel to ef, and upon a greater Convexity, will have their Con- 


courſe with the Axis, upon Refraction, nearer .to the Pole of the Glaſs, 
which is Impoſſible to be Reconcil'd with the Rays Meeting, upon their Refraction, 
at one certain Point; Namely, at the Diſtance of a Diameter of the Convexity ; 
But if it is ſaid, that one Ray only is here Conſider'd, as cd, it is Evident, that 
ſuch Demonſtrations will give us but a ſlender Information of the Properties of the 
whole Incident Light betwixt F and 4, and that the Science of Opticks is no other than 
a Purſueing, and Reaſoning upon, Abſtracted Lines, without any Regard to Nature, 


or to Light, as it Really Exiſts in it. 


The different 
8 Provꝰd of one is Concluſive of all; Becauſe the Rays of Light, whillt Light is Aſſerted to 


e 8 Conſiſt of them, are and muſt be ſuppos d to have one 


bare the ſame and the ſame Individual Number and Tenour, that 


9 is E, E, and G, which Fall upon A B, are alſo in EFG 
Rays Incidens the ſame Quality and Number Incident on CH Wok 4 
upon them, ſo that if 4B is 30 Degrees, and likewiſe CD PS 2 7 


wives yer /ounne Arc, which is Similar to it, the Rays which 


to be ſuppos d. bY | 
ON take up the whole Arc CD will only Poſſeſs 5 
half that of 4 B, and therefore the ſame Rays, 5 
which are almoſt Perpendicular i in the firſt Inſtance, 725 
may be Extremely Oblique in the Second, and ET 


therefore muſt admit of thoſe Variations in Re- 
fraction, which are Exprefled in the foregoing 
Section; On the Contrary, to make what is De- 
monſtrated of one Circle Applicable to all o- 
thers, it is Preſum'd, that there are as many Rays 
Fall on a Leſſer as on a Larger Convcxity, that is, that 
in 4B Light is Diffus'd, and in CD Contracted, 
Proportional to the Arcs, which it Illuminates; 
An Hypotheſis, which it is Impoſſible ſhould be 
any where elſe, than in the Head, that Forms it. 
The Confining F. 15. We muſt farther Add, that the Segment of the Circle in this 1 is 
this Demon: 7 pos'd to be only 3o Degrees, and not to 1 it; The Reaſon of which is 


e Alledg'd to be this, becauſe: ſo far the Sines and their Angles are nearly Proportio- 


Degrees © nal, a Double Angle having a Double Sine, and a Triple in like Manner a Triple 


Gr of one, Anſwerable to it; All the Refractions of Light beyond ſuch an Arc are either 
Reaſoning, and. therefore Reducible to this Demonſtration, or not; If they are, there is no Occaſion for 
ede e 3 GPA the Particular Segment Requiſite to it ; If not, it is Evident, that ſuch a Proof 


aſt dered. 
* 1 a Thing of Abſtraction in the Mind, and not Ae to the Explanation of Na- 
+LUTCE:; 


TS, dy . 18. 8 which, If the Refraction of Light is in General to be Meaſur d by 


ee pet the Sines, let the Angles be Proportional to Opin or not, the laſt of which is Plain- 
at Axiom ly Aſſerted by this Philoſophy, Namely, that they are not, there can be no Reaſon 


'n Opricks. to Confine a Demonſtration to a certain Vent only, in which the Sines and 
Angles are Proportional. | 


F. 14. Non is it Sufficient to Affirm, that Circles are Similar, and therefore what is 


F. I 7. Lanny 
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Chap. VI. Double Conve or Plano- Cunvex Glaſſes. 503 

| F. 17. LASTLY, it is faid, that the Point of Concourſe = is nearer to, or farther Thar the Con- 

from 75 as the Glaſs is of a leſs or a greater Thicknefs ; Becanfe, as the Glaſs is 7 555 a 

Thicker, 4% will be the longer before it is Refracted, and therefore will not meet of the Poine of 
2 ſo ſoon, as it would otherwiſe do; From whence it is Manifeſt, and Acknow- CR OY 

ledg'd by that Demonſtration, which is given, of the Point of Concourſe being at Glas is more or 

the Diſtance of about a Diameter of the Convexity from the Pole of the Glaſs, that 4% Thick. 


it may be at near a Diameter and half from it; Which is a ſufficient Conviction, that 
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ſuch a Demonſtration only Purſues the Evidence of it's own Principles, and is This {| 
or the Other, as They Direct, without any Reſpect had to the Real Principles of Phi- 1 
loſophy, or the Affections of Nature; Since for the fame Reaſon, if the Glaſs is Thin- bil. 
ner, the Point of Concourſe may be leſs Remoy'd, than at the Diſtance of the Dia- 1 
meter of the Convexity. 1 7 ti 
F. 18. A Third Propoſition in Dioptricks is, To Find out the Point of Concourſe of % 5 i 
the Ray c4, after it's Refraction thro' a Double Convex | oo | nation of a l! 
Glaſs ab, with the Axis k=; Which is Affirm'd to be + | a Bay Refratted Ny 
i a is | 1 S thro a double 
at the Diſtance of the Radins or Semidiameter of the N . | Colrves Com. 
Convexity 46 3 As to what Concerns the Progreſs | EY | end) ag Ex- 


of the Incident Ray ca, which is ſuppos'd Parallel to 
the Axis Z, it is Refracted to 2, that is, to the Per- 
pendicular 34, for otherwiſe it would have Proceed- 
ed to e; After its Arrival at , it would go on to 
2, if it were not Refracted from the Perpendicular 
ki] to Z; This therefore is the ſuppos'd Progreſs of - 
the Ray 4; The Determination of which in ⁊ is Cal- 
culatcd in the following Manner; ty =wy +wq=tgq, 
and g is the Perpendicular Diftance betwixt c and 
ke ; But in the Rectangle Triangle 9gg4, gd the 


Molyneux's 
Dioptricks 
Prop. 3: 
Fit Is 
Hugens's 
Dioptricks 
Prop. 16. 


Saw. 

oy 
5 „1 „„ „ 5» * „ « PF * „„ „ „ * * * * * 
* 


Diſtance and 4 the Semidiameter of the Glafs's Con- „„ 
vexity being given, the Angle ga, and Confequently Tt: ä 
q4e which is S to it, and the Side g 4, are known by 8 2 | if 
Trigonometry, and therefore # g,=to t q—qg; Likewiſe | „ 
in the Rectangle Triangle g d, kg and 24 are given, ö 
and Conſequently the Angle gta, = to cd, and the | 
Side , arc known; Farther, as 300. 193 :: &. Ang. EW 
q de. S. Ang. qdi, which is therefore alſo found out by | 
this Proportion, but qde—qdzi is to edi, and 180 | 
—kdc—edi=tokta ; It is alſo Evident, that in the | 


Triangle Adi, the Angle di, and the Sides , and 35 
4d, being known, the Angle fidg mil is found, and the Angle 744, and by Con- 
ſequence 3%, which is to 44; Again, 193. 300: : §. Ang. C i d. S. Ang. 211, which 
therefore is Determin d by that Analogy, as is zz likewiſe, being == #/ AH =I 
ul h fu zi, which is Manifeſt by drawing , Parallel to Si, and f to 2; 
Laſtly, in the Triangle z ½ the Side +7 and the Angles zi and 1 &, being known, 
the Line & = will be found, and therefore yz, n — & y, the Quantity Deſir'd ; That is, 
the Diſtance betwixt the lower Convex, and the Focus, in which the Rays are Col- 

lected, will be Determin'd by this Calculation, which, if the Thickneſs be Inconſi- 

_ derable in Refpe& of the Radius of the Convexity of the Glaſs, and the Diſtance 
of the Point of Incidence from the Axis be likewiſe Small, will be about the Length 
of the Radius of the Glaſs's Convexity from it; whereas in a Plano-Convex the Di- 
ſtance of the Focus from the Glaſs was near double that Length. 

F. 19. As to what Concerns the Simple Progrels of the Rays, Expreſſed in the Beginning % Den- 
ot this Demonſtration we have already Confider'd it, and ſhgwn the Incongruity of ſuch an fration was 
Hypotheſis of Rays, upon which this Calculation is Entirely Form'd ; We ſhall now there- 5% _—— 
tore Examine into the Calculation of the Particular Diſtance of y æ here Aſſerted, which een, 
is by finding out from the Data, v. g 4, the Diſtance of the Incident Ray from the Axis, Focus's, and 
the Right Angle at 2, and the Radius of the Glaſs's Convexity qa, qg the unknown ng 7h ee 
Line, from whence g is known; And by that Means all the Lines and Angles of 
gd are Manifeſt; 341 by the Proportion of Refraction is likewiſe Determin'd, and 
Conſequently the Angle di, and therefore all the Angles and Sides of that Triangle, 
as well as the Angle i, which is Vertical to 4 id, and by the Proportion of Refract- 

ion, 
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and the Diſt- 


504 Concerning the. Propoſitions Relating tow Book IV. 


ion, £41, from which the Angle ks 7 is found and in Particular the Side &, and 


JE that Portion of it, which is ſought. From which ſeveral Steps of Inveſtiga- 


ting = it is Plain, that one certain Ray cd only will Arrive at the Point æ, and 
another on the Oppoſite Side of the Axis 49, which is Incident at an Equal Diſtance 
with g; ſince, as the Diſtance g d is Continually Chang d from b to the Axis 4, 
ſo will the Angle g be Alrerd, and the Conditions of all the Triangles, by the 
Intervention of which ys at laſt comes to be known, and which will therefore be 
Variable in every Approach of c4 to the Axis, or it's Removal from it; And Con- 
ſequently, ſuppoſing the Triangle Ag d to be Reyoly'd upon it's Axis g, and 4b to be the 
Portion of a Sphere, the Point 4 would Deſcribe a Circumference on that Sphere, 
on which the Parallel Rays 44 Falling would be Collected to z, and no others; From 
whence it would follow, that g 4, by being Enlarg'd or Diminiſh'd, would Propor- 
tionably Deſcribe different Circumferences on the "Sphere ab, of a longer or ſhorter 
Diameter, from which the Rays would be Collected to Various Focus s, ſome of 
which would Fall below z, and none Riſe above 9 3 According to this Reaſoning 
likewiſe, the Focus's would end in Abſolute Points, one Brighter than another, as 
the Circumferences Deſcrib'd by ga were Larger, or if they were Circular, thoſe 
yet, which came nearer to 9, would be leſs and their Light Equal, or Equal and their 
Light more Diminiſh'd, all which is Contrary to Experience; Since if we Oppoſe a 
Paper to the Lens at ſeveral Diſtances from) to z, there is Evidently a Circular 
and Larger Image Proje&ed nearer , and a Leſſer and Brighter farther from it, with- 
in a Certain and Determin'd Diſtance ; which is a Plain Conviction, that ſuch a Cal- 
culation is only made from an Abſtraction of the Mind, and is not any ways Suited 
or Agreeable to the Reality of Nature, or the Phænomenons of it; Morcover as the 
Rays of the Sun are more Vivid and Strong, the Image or Focus is Projected at a 
farther Diſtance from y, and They are more e Weak and Languid at a ſhorter. 
The Convexiy F. 20. THaT which Renders this kind of Philoſophy fill more Incomprehenſible 
of the Glaſs is, that this Computation of the Diſtance of the Focus from the Glaſs Proceeds in 
ance of the In. General without any Determination of the Convexity a Ab, or of the Radius 4), or of 
cident Ray the Diſtance g 4 from it, which are left for us to chooſe at Large; Whereas the Con- 


from the den cluſion from thence is Particular; N amely, in Glaſſes, that have little or no Thick- 


not Determin'd. 
neſs in Proportion to the Radius of their Convexity, and where the Rays, which are 


Incident, are at a ſmall Diſtance only from the Axis of the Convex : Either there- 
fore this Demonſtration in General is not True, or elſe the Deductions from it are 


not ſo, which is in Fact the very Caſe; for if there were no Reſtrictions, in this way 


of Arguing: Glaſſes of a very great Convexity as 7, would have the fame Proper- 
perties with thoſe of a leſs, contrary to Experience; and yet, if any Limitations were 
made, this Abſtracted Demonſtration would not know, where Preciſely to Fix them, 
and is therefore Oblig'd to Reaſon upon gd and ky, without any Determination of 

what they are, unleſs of their being in General Given. 
This Demon. F. 21. Bor that which is. ſtill more Wonderfull to Comprehend is, that in the 
fration if True, Particular Concluſion from this General Propoſition, the Convexity of the Glaſs is 


llowthat, 
pr ee the Requir'd to be leſs, and the Incident Rays to beat a ſmall Diſtance from the Axis, where- 


Convexity is as, if the General Propoſition Obtain'd, the greater the Convexity is ſuppos d to 
3 be, the Incident Rays would be of Conſequence nearer to it; It is therefore ſtrange 
the nearer tothe that after a General Propoſition is Affirm'd and Prov'd, which ſuppoſes and Neceſſa- 
Vr ring: and get rily Inferrs, that the greater the Convexity of the Glaſs is, the nearer the Incident 
Rays are from the Axis, in the Concluſion from thence we ſhould Aſſume a near- 


3 of 
Rays anda neſs of Rays from the Axis and a lefler CLORVEXY than which nothing can bc more 


leſſer Convexi- 
75 Arbitrary. 
This Demon. F. 22. IF yet we grant the 88 of the Glaſs to be as little as poſſible in Reſpect 
Lye rage of the Radius of the Convexity, the Diſtance g will be Determin'd and Certain, 
Parallel Rays and cannot be Diminiſh'd, as the Radius is Increas'd ; that is, the ſeveral Rays, which 
which Fall are Incident betwixt &) and & can never be brought to &y, nearer than they Really 
. the g are, ſo as to make the Difference of their Diſtances from the Axis of the Glaſs of 
ſame Manner little or no Account; for altho' by the Diſtance of the Glaſs from the/ Sun, the 
nie. Rays may be Conſider'd as Parallel, and not Inclin'd to each other, yet thoſe Paral- 
lel Rays, in Reſpect of the Glaſs, cannot be Conlſider'd as nearly one without any 
Diſtinction of Diſtance, Which will be to the Full as $ Large, as is Expreſſed by the ſe- 
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being to the other (where the Pro- 


ing to the Sun: On the other Hand 


* * ö * 
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veral Sines za, which ate Capable of being drawn betwixt the Axis ty and 6, and 


yet this Demonſtration ſeems to ſuppoſe; that all Parallel Rays are to be Conſider d, 


as cd, without any Reſpect had to their different Diſtances. _ © 
F. 23. FROx all which, and from what has been ſaid before of the Progreſs of Rays 8 
thro” a Lens, and of Radiation in General, we cannot but Think it Reaſonablc to cpa, chan 
Conclude, that whatever Pompous Demonſtrations have been found out Concerning me have been 
the Invention of the Focus's of Rays Tranſmitted thro* Glaſles, they only Reſt in Ab- ho Lhe ths 
ſtractions of the Mind, and are not any ways Serviceable in Conducting us to a Solution of 
True Knowledge of the Laws of Nature, or of Opticks in Particular, and that there- Sac 
forc there are ome Principles behind, and as yet Undiſcover'd, which muſt give us a Dioptr. 
better Solution of theſe Problems, and which, as it ſcems, can be no other that thoſe 
of the Expanſive and Contractive Forces. See B. 1. C. 5. F. 43. „ 0-2, 
H. 24. LASTLY, according to the Calculation Propos'd in F. 18. and Suitably in The Focal 


the 117, the Focal Depth þ4 will be leſs in a Plano-Convex Glaſs, where the Con- 2” * 


vex is Oppos d to the Incident Rays, than where the Plane is, and till leſs in à convex Glaſſet 


double Convex than in either ; and the Reaſon of this Focal Length is, becauſe the C . 
Rays, which. Fall nigher the Axis. are not United thereto ſo near the Pole of the 
Glaſs, as thoſe that Fall farther from it. 

Ius in the preſent Figures, according to the Calculations in tis Science, the 
Rays will be Collected in a much | 
ſhorter Lineal Focus in the firſt oe Dau = 
Figure than in the ſecond, the one | | f „ 


portion of Refraction is ſuppos d, as 
3. 2) as 25, to 422g. of an Inch, 


1 0 1 3 9 0 


and (where the Refraction is ſup- 
pos d to be as 300. 193), as 458, 
to of the ſame Mealute; 


0 


And the double Convex will in = 
firſt Cale be, as -<-££- and in the ſe- 


1 0 O o 
cond, as 45255 of an Inch; from 
whence it is Infer'd, that in View- 
ing an Obje& by a Plano-Convex 
Glaſs, it is better to Turn the Sphe- 


rical ſide to the Object, or in Burn- 


it is Plain in Expericnce, that Rays 
are not Collected to a Point in h 
or i, which this Philoſophy Affirms, or to any other Determin'd one, but in a Circular 
Plane; It is likewife Evident, that the Circular Focus is Diminiſh'd or Enlarg'd in 
every Point of it's Receſs from, or Approach to, the Refracting Medium; and Conſe- 
quently, if all the Luminous Circles betwixt Y and 1 may be Accounted the Focus, 
all the Luminous ones, betwixt þ and the Refracting Medium, may with as much 
Juſtice be Term'd ſuch, and the Focal Depth will not be Hi, but ez, which will be 
very Inconvenient to the Doctrine of Focus's to Acknowledge ; Beſides in (Fig. 24.) 
the Focal Depth by Calculation is more than four times greater than that in (Fig. I/.) 
and if the Length of the Focus is a Diſadvantage to the Clearneſs of our Views, 


or the Force of it in Burning, it muſt be four times more ſo in the one Caſe than 
in the other, whereas in Experience the difference is almoſt, if not altogether, Inſen- Ge ths - 


fible. The Caſe in Nature Appears to be This ; that the Expanſ ve Force of the Rays Determination 
is Collected to a Cloſer Focus, by the Contractive Force of the Convex Glaſs raps 
tending towards h in the 1. Fig, than in the 24. where the Contractive of the 7, Plus- 


Convex tends from it, and ſtill to a Cloſer in a Double Convex, where the Con- Convex or 4 
Double Convex. 


tractive Forces of both theſe Figures are United to Collect and Condenſe the Ex- Molyneux. 


panhive ; And theſe Focus's will be nearer to the Glaſs, as the Expanſive Force of Dioptr. 


the Rays is leſs, or the Contractive Force of the Glaſs greater; of farther from it, as eee 


the Expanſive Force of the Rays is greater, and the Contractive of the Glaſs leſs. Par. ff. 


F. 25. A Fourth Propoſition is, that the Parallel Rays, which Proceed from cach 8 
Collateral Point of an Objekt, and Fall e on a Glaſs, are United with their "== ty oy: 
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.vex about the Diſtance of the Radius. 1 1 | i 
- In Order to Proye. this, it is Premis d, that the Axes of the Oblique Cones. of 
Rays are not Refracted, but may be Conſider d as 0 "= 
_. trait Lines, as well as the Axes. of the Direct ones 1 

ap (Fig. 1ſt.) is the Axis of a direct Cone of Rays, 1 
and eh of an Oblique, which Refracted to f, and from 

thence to g, makes fo Parallel to e, and therefore 5 
eg is ſuppos d to be the ſame, as one ſtrait Line; f. 
and on the Contrary, if the Axis of the Cone is In- 1. et.... , 
cident from g to 5 gf be for the ſame Reaſon will be g. ＋ 
60y%%/½J%ù́ . 8 

= Also ehf's (Fig. 2d). is ſuppos d upon the like 

13 Account to be in Directum, becauſe f g is Parallel to 
= | eh in a Double Equal-Conyex; So that the Rule in 

theſe Caſes is, that in a Plano-Convex, as in (Fig. 1/f.) / 7 

where the Oblique Axis Falls upon the Convex, it is | : 

Incident on it's Vertex in it's firſt Refraction, and | 

where it Falls upon the Plane part of the Glaſs, it is Incident on the ſame Vertex 

in the ſecond Refraction; but in the double 

Convex (Fig. 24.) it croſſes the Axis of the 

Direct Cone of Rays in the Middle at 3; Nor 

is it Thought at all Inconceivable, that where 
the Cones of Rays are ſuppos'd to Fall in ſe- 
veral Incidences, there ſhould be amongſt _ 

ſuch a Number of Rays, theſe Axes, which 

Obſerve the Conditions Preſcrib'd of Arri- 

ving at in the firſt Caſe, or q in the ſecond, 

upon ſuch certain Refractions, and of 
being as one ſtrait Line, by their being 

"i Parallel. 

IF The Inciden F. 26. BUT in the firſt Place, altho' e 6 
= eg * ſhould be Acknowledg'd to be Parallel to 
a Times 7 $ in (Fig. it.) and in (Fig. 24.) fg to 
with the Re. e g, it would not follow, that they were to 
. Conſider'd as ſtrait Lines, ſince all the 

their beng Points betwixt e and 4 would be ſeen at g on the Right Hand of their Real Poſition, 
COR u which, if Granted, would prove, that e 6, or eh and fe were not ſtrait Lines, nor to be ſo 
Farah nor Conſiderd 3 And that thoſe Points are Viſible on the Right Hand of their Real Si- 
Cerzain. tuation is Evident from the Object's being Magnified and Enlarg'd, by which Means 

they are Extended from e towards # and & in each Figure; Moreover, that the Inci- 

dent Rays e band e hare Parallel to the Refracted g f, is not Evinced, unleſs the Anglee b f 

is to g Fb, or hbf tokfb in (Fig. 1ſt.) and in (Fig. 24.) e h to g fh, or ohf to 

= | „f h, which we ſhall Examine in the following Section; For altho', if eb, eh are 

. Parallel to gf, the Points betwixt 4 and e would Verge to the Right Hand in the 
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# preſent Figure, and which in Fact they do by the Augmentation of the Object, yet 
1 they may Tend to the Right Hand of their Real Poſition by an Enlargement of the 
1 Object, without a Neceſſity of ſuppoſing ſuch a Paralleliſm ; Since there will be in 
_ —_—_ that Caſe the ſame Number of Rays gf, Cc. Refracted, as there are Incident ones betwixt 


eh ore h̊ and db, from whence by the Paralleliſm the Entire Situation of the Object will 
i be Chang'd, but the Object it ſelf not Magnified, whereas Really the Poſition of the 
A HOHObject ſeen thro' a Convex is not Chang'd, or the Object Remoy'd from one 
''Y Place to another, but the Whole is Magnified; Suppoſing yet e 6 (Fig. 1ſt.) to be Parallel to 
0 V if upon that Account they are to be Eſteemed as Direct Lines, e will be the 
| as lame as F g, which tho' True in Reſpect of any ftrait Lines, which may Interſect 
them as 6 f, will not be ſo, where a Curve, as bc, does; for in ſuch a Caſe the Condi- 
tions of the Parallels will be Different and Various, and gf or / will not be the 
lame in Reſpect of be, as eb or bh is, 


5. 27. IN 


thoſe, which Fall from any other Intermediate Points, ſhould Perchance find an Axis in 6, be. 


Chap. VI. Double Convex or Plano-Convex Glaſſes. 307 


F. 27. IN the ſecond Place, as to what Concerns (Eig. 1ſt.) It is ſuppos d, that 7% Incident 
the Refraction back from g to f, bande is the ſame, as from e, to 6, %) and g, or, that the 3 ee 5 
Angle 6 f k is= to the Angle þ bf, and Conſequently, that the Curve 4 bc Refracts ?rov'd be 
the Rays in the ſame Manner, as the ſtrait Line 4 fc, and that a Plano-Convex in it's Re- e ds, 

fractions of Light will be the lame, as the Plane a m⁰; ſince as nn is a Tangent Refs adhion 
in one Point, ib is 75a Secant in t another, and eee e the Refraction at z, up- being Equal. 
poſing a Ray to be Incident upon it, will Obſerve the ſame Laws, whether it is 
Concciv'd to Fall on ac, or ts; As to the double Convex, where uu, or, 
are the Tangents, the Reaſoning will not be Different ; From whence it will follow; 
that the Refractions of a Plano-Convex ora Double Convex are the ſame with thoſe of a 
Plane Glaſs, and that 'the Point of a Curve has no Peculiar Properties in it's Refract- 
ions from that of a ſtraight Line, which is Abundantly Contuted by Experience; 
and the whole Doctrine of the preſent Opticks. | 
Ip it is ſaid, that the Curve f (Fig. 24.) is Equal to h H, and Poſited in the ſame Mann cr 
to the Incident Ray g/ as the other is to eh, and therefore the Refraction on both 
Hands will be the ſame, and the Angles of Refraction hf, oh, Equal, and Con- 
ſequently Ye Parallel to gf, it muſt be Anſwer d, that this is only taking for Granted, 
what was to be Proy'd ; For altho'e h will be Refracted in the ſame Manner at I, as g £ 
is at f, where % and f are Equal Portions of the Lens Computed from the Axis, 
I it is not Certain, nor can be Demonſtrated, that e will be Refracted Preciſely 
to f, ſo as , ſhould be Equal to b, and that it may not be Refracted to ſome o- 
ther Point betwixt I, F or f, a, which if it may be done, the Equal Arcs will be 
Deſtroy'd, as well as the Equal Angles of Refraction h % n, and Conſequently 
the Aſſum'd Paralleliſm ; And the fame may be Argu'd in Reſpect of the Incident 
Line gf, which is not Certain of being Refracted to h, any more than to ſome o- 
ther Intermediate Point betwixt & and , or h and c ; The fame Kind of Reaſoning 
will alſo Extend to (Fg. /i.) ſo as bf may not be the Common Line of Refraction 
to eb and gf, but eb, for ought that is Demonſtrated, may be Refracted to another 
Point than f, and g/ to one Different from 5. 
F. 28. BEslbEs which, however ſtrongly it is Imagin d, that theſe Axes may be yheſüöl, if 
found in the ſeveral Cones of Rays, which are Incident, upon a nearer Inſpection pg 
our Reaſon will Aſſure us of the quite Contrary ; For tho a Cone of Rays, which Ae of Cones, 
Falls from 4 or e, in (Fig. 1ſt.) the Baſes of which Extend from 4 to b and c, or oy art 
yet where theſe Cones are Incident on 2 fe, from p and g, and the Points that lic 
betwixt them, it is far from being Apparent, that the Axes of them will be Deter- 
mind in ; for how g f ſhould be an Axis of a Cone of Rays Falling upon ac, 
when f | is 4 1880 cd. to 4 than it is to c, is Inconceivable, ſince the Axis of any 
. is always ſuppos d to Terminate in the Center of it's Baſis; unleſs therefore 
is = fc, it is Impoſſible, that g ſhould be that Axis; If it is ſaid, that any Ray is 
the Axis of the Cone which is Refracted fo, that be ſhould be Parallel to it; That 
cannot be called the Axis of the Cone, but that Ray, which is ſo Refracted, whether 
it be the Axis, or not. | 
F. 29. Ws muſt farther Add, that it is alcogether Impoſlible in this Doctrine 5 Only on 
Refractions to think, that any other Ray, Excepting g/ ſhould be Refracted to b Refratted Axis 
for if the Axis drawn from any Intermediate Point betwixt g and p is, in different Re hes 
Incidences there will be the ſame Refraction, which is Contrary to this Philoſophy, with the inci- 
if not, there will be no Axis of Radious Cones, as they are Term'd, Refracted to &, © one. 


Excepting gf, which will be of little Advantage to the Science of Opticks. 


F. 30. To Conclude, if all this were Granted, in (Fig. 2.) it will be Unaccount- The Diſpoſation 


able, how the Axes of the Cones ſhould End in the middle of the Refraction, Where. eas wo 


as before they were Determined in the Beginning or End of it, unleſs we are willing fraction Per- 


to Receive every Thing for Truth, which is Manifeſtly only a Contrivance ; For why age Arbiera. 


ſhould we Imagine, that the Axis of the Conc of Rays in (Fg. 24.) ſhould be Ter.“ 
minated in 4 in the Midſt of the Glaſs, when it is ſuppos d in (Fg. the /.. to 
Center in & the Beginning or End of the Refraction? Or, which is the ſame, it is 
very Arbitrary, where the Incident Rays, before they Fall upon the Glaſs, are alike, 
and when the Convexity in (Eig. 1/f and 2d.) is ſo, to make the Axis in 
the laſt Caſe upon Refraction to Crols bp, and in the firſt to be Refracted n it. 
5 8 8 2 | . 31: This 
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468 
= 2 F. 31. Tits Philoſophy having Premis d, what has been already Conſider d, the 
= 22 Demoniſtration of the Propoſition Mention'd F. 25. Proceeds as follows according 
F. 2b. cm to the Common and Uſual way of Proving it; 4g b is a Plano-Convex, on the 
5 Hep Plane Side of which the Rays cd, ef, are ſupposd to Fall Obliquely, and Parallel to 
MolySe4p; each other, and therefore the Angles of Inclination ef, cd to be Equal, and Conſe- 
3 quently the Correſpondent Angles of Refraction within the Glaſs will be likewiſe 
5 Equal, and 4h Parallel to 7g; Farther, becauſe the ſame Point in the Object, from 
Dioptricks whence thefe Rays are ſeverally Deriv'd, Emit an Infinite Number of others, which 
rrop. 1. poſſeſs the whole Circuit of the Glaſs, ſome one of theſe Rays, after the firſt Refract 
ion, being Produc'd backwards, will Paſs thro' the Center of the Convexity 2, as hd, 
which is alfo' fuppos'd' to be Produced the CC O02 
Contrary way, Namely to / ; for being 
Perpendicular to the Convexity ag6, it 
ſuffers no Refraction in it's Egreſs from 
the Glaſs to /; As to the other Refracted 
Ray 7g, the Angle of Inclination at the 
1 Point g is Fg gib, and the Refracted 
104 Angle g, which by Experiment ought 
Ul to be + more than that of Inclination; 
But in the Triangle 1g /z. Ig: SL. 
gi J. Ig b. S l. lig; and in theſe 
ſmall Angles the Sines are as the Angles, e e 
and therefore, the Angle /zk being 2 # }- 
more than the Angle 11g, the Side /7 is i on 1 35 
more tlian the Side /z or I; for Ig and * 1 * 
Ih may be Reputed as Equal, in Glaſſes „ 
of ſmall Segments, and large Spheres, 
whereforè h: being the Semidiameter, 4 / 
will be the Diameter 2. E. D. . 
ß... ate other Demonſttations = {| 
ſtrations Al. of this by Inveſtigating the Line 2 [ from | & | 
lg of whit given Angles, and their Sides; But as we {f/f ]“ 
Propoficon wud Rave before (onſſder d that kind of Proof, %, . 
ſider l. F. 18. fo we ſhall now do this, which is ie 18 
the moſt Common and Familiar to the E 
Writers in Opticks ; There are alſo other ft es T7 
Caſes put, Where the Convex part of the Glaſs is turn'd to the Object, or elſe where 
the Glaſs is Equally Convex on both Sides, or laſtly where one Convex is different 
from and Unequal to the other; All which we ſhall Omit, ſince they Proceed upon 
the ſame Principles, and ſhall only Examine into the Demonſtration Alledg'd.. 
The Ln we 7 F. 33. In which it is ſuppos'd, that c, ef, are Parallel to each other, and by 
ſuppos'd ro be that Means that the Angles of Inclination c, e fb are Equal; whereas Granting e or c 
Re 2 Sh to be the Point of an Object, whole Rays are Scatter'd and Diſpersd on the whole 
meet in Surface of the Glaſs 4b, the other which is Parallel to it cannot be Drawn from the 
Foim m the lame Point; Albeit therefore we ſhould allow ſuch a Suppoſition to be Eaſy in Re- 
ont ſpe& of the Sun's Rays, which Fall at ſo Immenſe a Diſtance from us, it will not yet 
be any ways Tolerable, where we come to Conſider the Radiating Points of near 
Objects, unleſs we can Imagine e and r to Coaleſce at the ſame time, that they are 
Preſumd to lye at a certain Diſtance from each other in the Parallel Lines c and e f; 
And we cannot but here take Notice, that the Repreſentation, which is given us in 
this Figure of the Progreſs of the Rays, which Conſtitute the Point / after their Re- 
fraction thro' the Glaſs 2g b, and which Trac'd backwards are carried to Diſtin& 
Points in c and e, is very different from what is made to us in other Figures, before 
Delcrib'd, as in (Fig. Tf. and 24. F. 25th.) where they Terminate in one Point e; 
which is an Evident Sign, that this is nothing elſe than an Abſtracted Reaſoning 
upon Hypotheſes, which are Arbitrary, and have not a Foundation in Nature; How- 
ever, the Paralleliſm of Rays, lowing from a Near or from a Remote Object, has been 
already Examin'd. 5 
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VI. Double Convex: on eee Glaſſes, 809 


| wa 34. Mr more Confirms: this, is the ſecond: Hypotheſis Neceſſary to this De- A. alſe in the 
monſtration, that not only 44 and ef; which were before ſuppos'd to be Parallel, “ 

but alſo all the other Rays, which Fall betwixt à and &, tho' Parallel, are preſently 

after (See F. 31/7.) ſuppos d to flow from one and the ſame Point of an Object; which 

how it is Poſſible that all the Rays, which are Deriv'd; from one Point in a nigh 

Object to the whole Surface or Extent of 4 6 ſhould be Parallel, is as Incon- 
ceivable, as how Rays Propagated from the ſame Center ſhould be. 


F. 35. GRANTING yet, that c, e, and the reſt, are an Infinite Number of Points and Not par 
Hat one o 


at the ſame time no more than one Point, this Demonſtration Labours under a third [; 
e Refracted 
Suppoſition, for Suppoſitions the preſent Philoſophy always takes Care to Introduce, Rays will meet 


as any new Difficulty Ariſes, which is, that amongſt an Infinite Number of Rays, ” 5 of 
we may Juſtly ſuppoſe there is ſome one, which if Produc'd backwards after it's firſt 8 
Refraction, as c 4, will meet with the Center of the Glaſs's Convexity i, and Con- 
ſequently Form the Radius ; But even this Suppoſition is ill Grounded: ſince in 
a very large Object there may be a Point in it fo. much Inclin'd to the Surface 46, 
that none of it's Rays Produc'd after the firſt Refraction ſhall meet with the Center 
; for Inſtance, ſuppoſing e to be Removd to the Right Hand, as far as it is Poſſible 
for it's Ray to be Refracted (without being Reflected) upon it's Incidence on ab, 
which Ray let be 9, ſecing 7 # is Parallel to vm, and m9 to 7 5, it is Evident, that 
no Rays from q to s will ever, if Produc'd after their firſt Refraction, Arrive at i, but 
fall below it, as 7c, mx, the Angles c7s, ide being yet Equal, or if ts upon the 
Account of the greater Obliquity of 5 7 ſhould be allow'd to be greater than de, 5 
ct would yet Fall below 2, as is Manifeſt from this Scheme. 
$. 36. Ir, notwithſtanding, one Ray would certainly Obtain that Property, of being The Incident 
a Radius of the Circle 4g b upon it's being Produc'd backwards after the firſt Re- ys Underer- 


fraction, it cannot yet be Conceiv'd, how c 4 ſhould be that Ray, no more than e EL, GO 


till the Points, e, c are Determin'd, 8 are hexe taken at Large; and if they are not 4n9her Point, 


than what is 


Determin'd, as they are not, fince the Incidences of Fg. ah upon the Curve hg | 4 nd. 
may be different from what is here Expreſſed, the Progreſs of the Rays after a ſecond wth 
Refraction will be likewiſe different, and will not Tend to the ſame Point 4 in their 
Concourſe; and which may in General, bi Affirmd of a the Rays, Excepting cd, 


and ef. 
F. 37. Er this be likewiſe antes which has ek Diſprov'd, that cd is the It is not Cer. 


Particular Ray, which after it's firſt Refraction upon it's being Produced backwards, . a 


will make hz the Radius of the Convexity 4g b, it is in this Demonſtration from Perpendicular, 


areUnrefratted, 
or if they were, 


thence Affirm'd, that 4h will not be Refracted, but Proceed in a trait Line to /. 


Whereas, whatever Experiments may be Pretended for this Aſſertion, there is no- hat this De- 


thing more Evident than that every Point of an Object is Magnify'd by Refraction m_——_— ſs 
from a Groſſer to a Finer Medium; But how it is Poſſible for Rays to be Deriv'd in Molyneux 


a Perpendicular from each Point of the Object to the Eye, which is Oppolite to it, 8 7 


Pag. 2. Ex- 


when each Point of the Object Appears Larger than it is in Reallity, is Inconceivable; e eee 


Beſides which, although 4h, if it Radiated from ? to 4, and ſo to h, might be ſuppos'd Bacon's Natu- 
not to be Refracted, as Falling in a Perpendicular, it would not be Certain, that dh > mages 
would be likewiſe unrefracted, if the Ray was Incident from c to a, which is here Lxparinent 
ſuppos d, unleſs a Ray Falling from 4 to 44 is the fame, as one from: to 4, which is 767. 
Impoſlible. 

F. 38. IN the latter Part of the Demonſtration Alledgd F. 31. which Concerns To make the 
the Refracted Angle Jg l, it is moreover Suppos d, that the Sines of the Angles Jg , u 12 7 
Hig, are Proportional to the Angles themſelves, becauſe they are fo Extremely Mi- tnidence is Ar. 
nute, that there is no Senſible Diſtinction betwixt them; on the other Hand it is vierary. 
not Evident, that Jig is ſo Small, as is Repreſented, unleſs it be firlt Determin d, a- 
mongſt an Infinite Number of Rays which Fall upon the Surface 4 , which it is, 
thar when Refracted, and Produc'd backwards, meets with the Center af the Glaſs's 
Convexity ; but this, as is before Obſerv'd, is left altogether Looſe and Undefin'd ; 

Since, if the Ray Falls from a Point more Remoy'd from the Axis than e is or 
nearer to it, #74 will not be Equal to hig the Angle of Incidence in the ſecond 
Refraction; Belides, it has been likewiſe before Remark'd, that to make the Sines ſome- 
times Proportional to the Angles of Refraction, and at other times not, is a Manifeſt 


Indication of the Arbitrary Methods, which this Philoſophy Takes to Demonſtrate. 
$..39, LASTLY, 
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that the Re- 


= 4 Concerning the Propoſitions Relating to Book TV. 


Not Pro“ 39. LASTLT, if all theſe Suppoſitions were True; ſo Unhappy is this Kind of 


ehen le it would not yet Prove what was Originally Aim'd at and Deſignd by 


than two are 
Collected to a them, that is, that the Oblique Rays, which Flow from any Point of an Object, are 


Wars: rut ak, Collected to a Focus at the ſame Diſtance, as the Direct ones are; ſince here is only 
which den be one Ray Provd to be ſo, Namely, That, which, after it's firſt Refraction, and Repro- 
Dei . duc d, Forms the Radius of the Glaſs's Convexity 3 For either all the Rays, which meet 
in J, meet likewiſe in , or not; If they do, it is not only one Ray, as cd, amongſt an 
Infinite Number, which are Incident on 4 b, and is what this Demonſtration Requeſts 
or Demands, which Reproduced meets in 2, but all of them do, which is Impoſſible 
If they do not, the Solitary Collection of theſe two Ay wilt not be to the en 
5 of Proveing the Collection of all. 
rare long . 45. We muſt alſo Add, that, if even this was Evinc'd, too much would be 
Prov d. if this Prov'd, vis. that an Object, after the Refraction of it's ſeveral Rays, would be In- 
Doctrine was flexibly Determin'd, in it's Repreſentation in , l, to one certain Diſtance of a Dia- 
bis meter of the Glaſss Convexity from g, and would therefore be only found in the 


preſentation of Portion of a Circle's Perimeter, or of a Sphere, and in one Immutable Poſition; Whereas 


7% objet an Object is Diſtinctly Projected thro a Lens on a Plane; and is alſo very Accurately 


would be at ſeen by the Eye, which is a Refracting Lens, at ſeveral varying Intervalls, without the leaſt 


one Certain 


and Immutable Alteration of it's Figure from any Imaginary Elongation or Depreſſion of it by the 


Diſtance, and Muſcles, that is, when it is Perfectly Steady and Unmovdz which any onc _y at 


in a4 Concave 


and not in a Pleaſure Experience. 
Plane Surface.” g. 41. FROM thele Four Fropeſitigns and it is the chief Uk; Which is Wade of 


he Repreſen- 
hag. 5 them, the Repreſentation of outward: ers in a Dark CE hamber by a Convex NG 


Jeits in a Dark is Endeavoured to be Explain d, 


Room, 
Nor Explaind Which therefore we need not 


From theſe Particularly Conſider ; ſince, as 


df Li we have ſhewn, it is not Provd, 


Dioptricks that the Rays from A are Col- 
Ae 4”. lected to F after their Refract- 
ion, nor thoſe from C to D; 
However to Evade what has been 
ſaid, it is Affirm'd, that the Rays, 
Conſidering the Diſtance of the 
Object AC and the Smallneſs 
of the Glaſs G K, which are 
Incident from the one upon 
the other, may be Eſteem d, as Parallel; if hey were Parallel, we have Nee 


E 


ted this Reaſoning to be Falſe, but that they cannot be ſuppos d to be Parallel, either 


from a Near or from a Diſtant Object, has been before Evinc'd and Confirm'd. 
The Image not F. 42. BESIDES which, the Image Form'd by the Refraction of a Lens is not In- 
Inverted by .yerted, and is only Enlarg'd, before the Decuſſation of the Rays in the Focus, upon 


the Lens il and after which the Object appears Inverted; whereas the Inverſion of the Image 


after the Rays 
55 croſſed here is made in the Focus upon the Decuſlation of the Rays in the Pole of the 


each other in Glaſs's Convexity H, which is not the Property of a Lens, as any one may calily 


2 Experience; For if the Eye is made to Approach from DF towards the Lens G K, 
ſuppoſes before. jt Will he the Object in it's. Natural or Ere& Situation, which it could not do, 
if the Rays croſſed each other in E, and not in the Focus; If the Eye is Remov'd from 
the Convex GK to the Focus DF, or beyond it, the Object will be Inverted, be- 


cauſe the Rays there Change their Order into a Contrary one. 


The Image In. 
verted e without a Lens, or without any Refractions of Glaſs, the ſame Inverted Image of an Object 


% Aſiftance js Impreſſed upon an Oppoſite Paper, with a ſmall Variation in the Diſtinctneſs of the 
5 Image, or the Diſtance of the Focus; which may be Experimented by a Foramen in 
a Window- Shut, and firſt Obſerving what a Picture is Cauſed, and at what Diftance the 
Paper Receives it without a Lens, and afterwards what the Effects are with one, which arc 
very nearly the ſame; from whence it is Manifeſt, that theſe Four Propoſitions are 
Alledg'd to little Purpoſe in Opticks, unleſs they can Explain the Properties like- 
wiſe of ſuch a Foramen, which Produces Similar Effects with the Lens. 


F. 44. Nor 


F. 43. Bur that which is ſtill more Diſadvantageous to this Philoſophy is, that 
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F. 44. Nox is the Phænomenon of the Speculum better Explain d, which is this, that * Phanome. 
if a Speculum is plac d in DCF, the Image Reflected from it to the Eye will Ap— Fe 34 
pear very Faint and Dilute, but if it is Situate betwixt GX, and DF, with it's Re- Accounted for, 
flecting Surface towards G K, and a Paper is held Oppoſite to it, betwixt K and it, 73 White 
at the ſame Diſtance from it, as the Speculum is from the Diſtinct Baſe FCD, it will RT by 
Imprint upon the Paper a Clear and Exact Repreſentation of A BC, alike Inverted, 72h and more 
as it is in the Diſtinct Baſe; The Reaſon given for this Appearance is, the Impet- 1 1 
fect Poliſh of the Glaſs, which therefore is Thought Incapable of Reflecting the Rays Molyneuxs's 
with that Diſtinction, that it ſhould; But it is more Evident that this is an Imperfect no ply 


Reaſon ; For it is not Prov'd, that by Poliſhing a Glaſs all the Aſperities of it are Schol, 
not Taken of, or if they were not, that there arc fewer Inequalities in the Surface Pag. 40. 
of the Paper, when it is Abundantly Manifeſt, that there are more, and which in 
the Modern Philoſophy are made to be the very Cauſe of it's being White, by Reflect- 


ing the Rays of Light, upon that Account, to all Angles. The Truth ſeems to be, The True Rea. 


that the ſhaded Light of the Image, which is of a Contractive Force, is more Viſible /0» of this Pha- 
in the Brisker Expanſive of White Paper, than in the Duller one of Poliſhed Glaſs, ““ 
becauſe their Actions being more Different, their Diſtinction is niore Apparent. And % % 

in General the Images here Formed are the Shadows of Light, either Intercepted by 1mages in V. 


Bodies of a Contractive Force, or Projected from them, by giving new Impreſſions „n are. ; 


from their Expanſive or ContraQtive Forces in Various Degrees to the Light or Æther, 
which is Incident, as Fire, which is one Degree of the Expanſive, does; So far are 
Opticks from being Explained by the Collection of the Rays of Light to a Focus, or 
a Diſtin& Baſe, that the Images are only differently Coloured Shades of it. k 

F. 45. IF the foregoing Solution was True in Reſpect of the Glaſs's unequal Po- 1mpgible, chat 
liſh, it would be yet Impoſſible to Aſſign a Reaſon in this Philoſophy, why the e e 
Image, which is Diluted on the Speculum, ſhould be Diſtin& on the Paper; For, if the ſhonld Recover 
Rays on the Speculum arc Diffus'd and Diſpers'd from the Inequalities of it, the ſame ae ſelf into a 
Effet will be found on the Paper; unleſs the Rays, which arc Diſpersd upon their 3 
Incidence on the Glaſs or Speculum, can Collect and Range themſelves by a Willfull & Piſſerence 
and Obſtinate Determination of their own to a more Compact and a Cloſer Order in „ 
their Second Reflection, which, however Willfull, would yet ſhow a Good Diſpoſi- Reflecking Sur. 
tion in them, whilſt they Endeavour d to make Amends for the Errors of the Firſt. ace. 


F. 46. THAT the Image is Diſtinctly Reflected upon the Paper, this Philoſophy The Difarce 


of the Focus 


Perhaps might Account for, ſince according to it's Principle of the Angle of Re- 
Determanate 


fletion being Equal to the Angle of Incidence, it would be the ſame, whether the in i; Solution 
Rays Proceeded to the Diſtinct Baſe, or were Reflected to the ſame Diſtance from % Yarious | 
the Intcrcepting Surface, as the Diſtinct Baſe is, becauſe the Vertical Angle to the R OD 
Angle of Incidence will be the ſame in the Progreſs of the Ray, as the Angle of 
Reflection in it's Return, both being Equal to the Angle of Incidence; This however 

will not Solve the Difficulty of the Image being more Diluted upon the Glaſs than 


on Paper; nor will it Inform us, how this Appearance upon the Paper is Viſible at 3. theſe Phe. 


other Diſtances of the Paper from the Glaſs, or the Glaſs from the Focus, than what nomenons Ex- 


is here Preſcribd; nor Laſtly, will it Explain, how that, which is call'd the Diſtinct Plain d above 
Baſe it's ſelf, or the Focus, is found at Various and Differing Diſtances from the Lens, 7, _ 
which is here ſuppos'd Immutable; All which are Evident in the Experiment; that is End. 
Diſtint Appearances are Obſerv'd at ſeveral Diſtances, tho' in different Degrees of 
Diſtinction, whereas according to this Scheme, if the Glaſs or Paper were Placed 

in the leaſt out of the Diſtinct Baſe, All would go into Diſorder and Confuſion. 


F. 47. CONCERNING Parallel Rays from Remote Objects and Diverging ones concerning 


from Near, it is ſaid in this Philoſo- 5 and 
phy, that the firſt will be Refracted 5 * 
to a Focus fat a much Leſs Diſtance Molyneux 
from the Lens be than the other 85 cgi 
Schol. 


will, which are not Determin'd in 
a Focus, unleſs at & which is a Con- 
ſiderably Greater; But if we are wil- 


ling to Reaſon Juſtly, we ought 


to know at what Diſtance of the Object the Rays are to be Conſider'd as Parallel, 
and where they become Diverging, and what Difference there will be betwixt the Focus 


of one and the other; becauſe if the Sun is only ſupposd to Emit Parallel . 
there 
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ncerning the Reſpectius 


there will hy pu) ſuch; Rays Collected to the Focus MI and if nearer oben. have - 
ttheir Diverging Rays Aſſembled atk. it will be Conſequent, that f 
5 5 the Focus of Near and Diſtant Objects is vaſtly Different, where pk; 

as the four Precedin g Propoſitions Endeavour to: Prove, that the wm _# 

Refractions of Rays thro a Lens have their Focus at the Diſtance _. | 1 25 

of a Semidiameter of the Glaſs's Convexity, even in near ob. / Kr! 
1 as well as thoſe, which are farther Diſtant, as the. un 

and upon one and the - ſame Suppoſition, that the Rays 

4 are Parallel ; So likewiſe in Experiment, the Focus is Alter d 

Phenomenon by the Approach to, or Removal of the Lens from the Object, in» 

See this Ex ſomuch, that when a Candle is placed in a Dark Room, the NN 
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yn that Flame: will be Expreſſed in an Inverted Image, Diſtinctly, W e 
much nearer Diſtance from the Lens, when the Candle is Re- | 
moy'd farther from it; and in a much greater Diſtance, when it If 

is nearer to it; and yet the Focus of the Sun's Rays is not 5 | N 

at a much greater or leſs Diſtance from the Glaſs, than that of „„ 415 

a Terreſtrial Object; es of Which! is e by theſe Fine | | | . 
ples. „ „„ 

Concluſen . $8; To Com ade this Chapter, we bare thus far Oo 7 / E3 

this Chapver, ſider'd the Four Eſſential Propoſitions to the Doctrine of Opticks, ||| 

cibles of op. and we do not find any Juſt or Solid Reaſoning in the Demonſtra-/ | 


ricks are Ab. tions of them, as to what Concerns a Real Knowledge of Vi- P| 
3 ſion and the Phænomenons of it; They are Plainly no more 
Sufficient to than an Abſtracted Arguing upon Hypotheſes, which are laid 
1 . down for the Solution of what is Experimented in Opticks, and it 
Nature, is as Manifeſt, that thoſe Hypotheſes of Rays Expreſsd by Lines, 
aal and the Various Refractions, and Reflections of them, which 
are Induc d, are neither Equal to the Explaining of Nature nor 
their own Reaſonings upon it. And therefore we Conclude a- 
gain as in F. 44. That theſe Images are not made by the Re- 
fractions and Collections of Rays, but that they are Shadows of 
Bodies, which Intercept the Light, or which Alter and Change it 


by their Expanſive or Contractive Forces into a Shaded. 


CHAP. VIL 
Concerning the Reſpeflive and Vertual Focus's of Glaſſes. 


The Fifth bro F. 1 T Hls Philoſophy Proceeds to a Fifth Propoſition, in which it is Affirm'd; 


72 neck . That, As the Difference between the Diſtance of the Object and Focus 
0 the Focus or it's Length, So the Diſtance of the Object from the Glaſs, to the 
ſpeftive Focus s. Diſtance of the Reſpective cus or Diſtinct Baſe from the Glaſs; Thus, (Fig. Preced.) t d is a 
De. Plano-Convex, whoſe Abſolute Focus is about a Diameter of the Convexity, which 
Prop. 3. is luppos d to be 54, à is a Radiating Point, F the Center of the Convexity, F. 
Part 1. the Radius of the Convexity, Produc'd Directly to q, and 4 f a Ray Falling on the 


Glas Produc'd directly to ; and therefore the Angle of Inclination or Incidence 4 
of the Ray az is t a PEE this Figure and the Suppoſitions upon it, it is Athrm'd, Y 
that a5. Sd. 4 d. dk, the Reſpectire Focus, or the Diſtin& Baſe from the Glaſs. 2 
The Way ws F. 2. Having Examincd in the Preceding Chapter into the Fundamental Pro 
Joh OS: ſitions of the preſent Opticks, we cannot Think it worth the while to Conſider the ſe- 
ning the fol- veral Particulars in this Demonſtration, or in others, which follow in the ſame Doct- 
lowing Propeſs- xine, we ſhall only Briefly Recount the Hypotheſes, which are Neceſſary to theſe De- 
85 monſtrations, and make ſome ſhort Remarks upon them. 
The Suppoſi wap $53.10 the firſt Place the Reſpective Focus, which is Defin'd to be that, which 
3 js made by the Collection of Rays from a Nigh Object, is ſuppos d to be different 
different from from the Abſolute Focus, whereas the Repreſentation of outward Objects in a Dark 
eee Room is Endeavour'd to be Explain d by a Collection of the Rays to the Abſolute 
theſe Opticks, Focus, that is, from Propoſition the Fourth, where the Rays are Lollelten in a Plano- 


Convex to about a Diameter from their Convexity. $. 4. Ws 


Chap. VII. 


aud Vertual Forus's'0 


F. 4. WE may Add likewiſe in the ſecond Place, that ſince this Demionſtration is 7% Demon - 


ſtration Con- 


Concerning the Reſpective Focus dk, (Fig. Preced.) and Proceeds 5 the Conceſſion of cerning 4 Re- 


the Abſolute Focus s 4, it by Conſequence ſuppoſes the Truth of the fo 


regoing Propoſition; /pettive Focus, 


Hh. | 101 « | bo gp UE eee _ ſuppoſes the. 
which we have already Evidenc'd to be only a Reaſoning upon Abſtracted and No- 4% of inked 


tional Principles without any Conformity of them to Nature. 


1 Concerning an 


* * 


* 


J. 5. Tuinprr, it is ſupposd, that the Ray, which is Incident from 4 to 4 is Ca- {ove we. 
; ewe up- 


pable of a double Refraction, firſt towards n, and then to &, which is altogether In- 


poſes a double 


conceivable, how a ſingle Point in the Glaſs ſhould Admit of two ſuch different Re-'Rea&im in « 
fractions, or if it could, how any other different Ray which is Incident betwixt ? ent. 


and 4, ſhould have the ſame double Refraction. $6 

F. 6. Ir is farther Obſervable, that /# and Id are ſupp 
is taken for Granted, that the Glaſs is of the leaſt Thickneſs Imaginable, and the 
Segment, that of a large Sphere. Therefore here is no Account given us of the 4% 
Actions of Light in Thicker Glaſſes, and ſmaller Spheres, in this Doctrine of Opticks, 
tho' in a True Philoſophy that ought to be done; and even in Glaſſes of the leaſt 


osS'd to be Equal, becauſe it Another Sup- 
poſit ion is that 
Radius's of 
rent 
Cirtles ave 
Equal and that 
the Sines are 


Thickneſs, and the largeſt Spheres, /# and Id cannot be ſuppos'd Equal, unleſs the report ro 
Radius's of different Circles are ſo ; Beſides it will follow, that 2 is nearly the ſame “ Alen 
as 44, and will be as little Refracted by the Glaſs, ſince it is Neceſlary, that the Extreme 
ſmall Curvity of 74 ſhould be nearly the ſame in Reſpe& of à d, and at, which will 
not Agree with this Demonſtration ; Laſtly, it is alſo ſuppos'd, that the Angles of 
Incidence are ſo ſmall, that the Angles and Sines are Proportional, which has been 


before Conſider'd and Refuted. 


U 


F. 7. AFTER this we are carry'd to a Sixth Propoſition ; That, an Object being Propoſition the 
plac'd in the Focus of a Convex Glaſs, the 


Paſſing the Glaſs become Parallel; 
that is, let ABC be the Object, Si- 
tuate in the Abſolute Focus of the 
Lens RS, ſince a, 6b b, cc are Paral- 
lel Lines, which will be Reſpective- 
ly Collected to 4, B, and C, there- 
fore 4, B, and C, will be Recipro- 


cally Diffus'd backwards, thro' the 


Lens RS, to , bb, ce. 
F. 8. Ir is Really Admirable, tha 
Men can Satisfy themſelves with ſuch 
a kind of Reaſoning, if they did not 
Think there was a Sort of Inherent 


Right to Truth in Mathematick Lines 
and Figures; for why ſhould C 5A 


return theſe Rays juſt in the ſame 
Manner, in which they are Incident, 
be they Direct or Oblique, or in 


i is, NE Os Sixth, that 
Rays from cach Point thereof after 2 Reſradted 
| | EE | | from the Focus 
1 thro the Lens 
1 | become Þ aral- 
tel. 
Molyneux's 
; | Dioptric. 
* . 5 Prop. 6. 
ws, Par. 1, 
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The Rays Inci- 


8 dent on the 


Pd 
- 
-w* 
PS. 


_— N A Object ought 


U 4 
* # 
2 eee 


to be Reflected 
| in Angles E- 
qual to thoſe 
of their Inci. 

dm, © 


whatſoever Angle they Fall, when it is an Avow'd Maxim of Opticks, that Rays 
are Reflected in thoſe Angles, in which they are Incident, which, if True, would 
cauſe an Inexpreſſible Confuſion in the preſent Figure, inſtead of that Accuracy and 
Diſtinction of Lines, which it Repreſents ? Thus, ſince A, B, C, are Refracted to 4, b, c, 
becauſe a, b, c, are Refracted to 4, B, C, when an Object is not Interposd at A B C, 
and ſince 4, b, c, Refracted to A, B, C, will be Reflected from thence in Angles E- 
qual to thoſe of their Incidence, when an Object is Interpos'd, therefore A, B, C, when 
an Object is Interpos'd, muſt be the Points of Rays, which Proceed not from the Points 
4, B, C, Originally, but of Rays which are Incident upon 4, B, C, in thoſe Angles, in which 
they were Reflected after their Refraction thro' RS; Conſequently thoſe, which are 
Incident upon 4, B, C, in different Angles, and which will have an Equal Title to the being 
Reflected, will be Refracted back thro' RS in all Inclinations to 4, b, and c, and will 7% Deron. 


not therefore be Parallel, but Cauſe a Confuſion not to be Expreſſed, unleſs in the 


Imagination only. 


F. 9. Bespes which, it is not any 


ways Prov'd,, which is here ſuppos'd, that the 


ſtration ſup- 
poſes that the 
Rays Emited 
from an Ob- 
Jett are as 


Action or Reaction of CB A, is Equal to the Action from 24, bb, cc, or that the pid an!“ 
Vivacity of Rays Emitted from an Object is Equal to that of thoſe, which are Im- Srong as thoſe 
2-2 þ : EE | 


from the Sun, 


preſs d 


14 =  Conterning the: Reſpettivve Book IV. 


= preſsd 8 the PIR, which it ought to be, ſince the Effects of 6 are ſuppos d 
= „„ Reciprocal, and there is as much Farce Requir'« 4 to Conquer the Reſiſtence 
= | of the Glaſs in a backward Refraction, as a forward. : 
This ben. F. 10. Bur that which, is ſtill farther Exceptionable in this Demonſtration is, that a 
e CBA is ſupposd to Refract it's Rays in Parallel Lines, becauſe it is ſuppos d, that 
cal Suppoſe Parallel Lines are Refracted to CB A, which Demonſtration cannot but carry with 
m__ 5 it a wonderful Force of Conviction, which Conſiſts of Suppoſitions, for they are no 
more, that Mutually and Reciprocally Infer each other. 
4 F. 11. WE ſhall laſtly Add, that if ABC is the Abſolute Focus, there ought in 
flew Tor the Return of the Rays, according to the Preſent Doctrine of Opticks, to be a Re- 
f Parallel Rays. ſpective one by Propoſition the Fifth, which is Impoſlible, if AB C is. Refracted back- 
© wards in Parallel Rays; Becauſe a Paralleliſm and a Focus are Inconſiſtent. 
g tbe F. 12. ANorhER Propoſition is, that LY An WO: be Placed nigher # Conycx 


ſeventh Ex. Glaſs than it's Focus, the Rays from each 


1 „ ſingle Point thereof, after they have : = . F 
Dioptricks pals'd the Glaſs do P roceed onwards 5 N 8 Cann 8 
bop. 7 Diverging, but do not Diyerge ſo much, oF”, ET Tr} — 


Part, 1. 


as before they Enter d the Glaſs. Tha. 
Suppoſing 4 to be a Radiating Point in 
the Focus of the Glaſs c, it's Rays 2 
4m, are by Refraction reduc d to a Pa- 
ralleliſm, in the Lines hc, kd; but if 
We take a Radiating Point, Which is 
nearer to the Lens than it's Focus, as b, it's Rays ce, an will not 5 Refracked to &, B, 
but to , , and therefore will be {till Diverging, tho in a leis Degree than e ee, 
their Incidence; for ſince 6c and b4 Diverge more than as and ad, and ſince the 
Refractive Power of the Glaſs is only Sufficient to draw the laſt to a Parallel, it 
will not be able to bring the firſt, which haye a greater Diyergenco, to the ſame 
Situation. 2. . 
If this De- F. 13. IN which Demonſtration there is one Thing very Extraordinary, that be, 3 
eee, Return d from the Radiating Point # in Parallel Lines, becauſe they are Re- E- 


* 


W 


was True, the 
| Rays of th fracted from Parallel Lines to the Pains a, and for the ſame Reaſon, as in the ſecond 


rote Caſe, ge and Id are Return'd in Diverging Lines from &, they ſhould be Incident on 
which are fuß- & and 4 in Converging; but how the Rays of the Sun ſhould Converge, which 
ads * are 0 ſuppos d to Fall Parallel on the Glaſs, is altogether Unexplain'd and Un- 
CONS intelligible. 
Either there F. 14. FaRTHER, fi nce 4 and b are made two Radiating Points, the one Situate 
5 * in the Focus and the other without it, either ſuch a Radiation Depends upon the 
ting in the Fo: Collection of the Rays in the Focus 4, or on the Univerſal Diffuſion of them from 
e the Point in the Object; If upon the firſt, there will be no Radiation Excepting in 
fraction, the Focus 4, and in “ there will be only ſome ſcatter'd Rays found which are United 
in 4, Contrary to their being Determin'd in &; If upon the laſt, Reciprocal Refract- 
ions will be Unaccountable, ſeeing there may be a Hundred Radiating Points as 
x, 4, b, Cc. in which the Rays are Collected, whereas in Refractions backwards 
there is only one Point, in which the Rays can be Collected, Namely in 4. 
6-4 ff 3 F. 15. Tate is another Material Objection againſt this Demonſtrarion, that in 
to a Parallel. all theſe Points as 4, b, &c. which are thoſe of near Objects, and which therefore 
8 e _—_ ſhould by the Preceding Doctrine have a Reſpective Focus at ſome Diſtance or other 
hs, agua beyond the Lens c 4, the Rays, which are Emitted from them and afterwards Re- 
ee fracted, become either at the moſt Diverging, or at leaſt Parallel, which every one is 
3 ee Senſible can never Converge, and therefore never Aſſemble to a Focus, contrary to 
the very Fundamental Propoſitions of this Philoſophy; So little Reaſon have we to 
Confide in this Kind of Reaſoning, which! is Vulgarly Handed about for Invincible 
Demonſtration. 
es F. 16. As for the Imaginary Focus, which i is Determin d by the Producing of 2c, 
Violyneux: 1 4, till they Croſs each other in x, and is Endeavour'd to be Aſcertain'd in the 
Dioptricks next Propoſition, we ſhall Prove in F. 23. 24, Cc. that it cannot dignity any Thing 
prog to the Explaining of Nature, which is the Aim we chiefly Propole in Examining into 
theſe ſeveral Allegations ; And it is Evident in the Calculus it's lh Which belongs to = 
his - 4 
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this Eighth Propoſition, and the Foundations, on which it Proceeds, that thoſe, who 

have Elpousd this way of Reaſoning, Differ to that Degree, that the ſame Line, 1 
which one makes to Conſiſt only of 7200 Parts, another Thinks he has Demon- Decllale. 
ſtrated to take in 10560, and whereas a ſecond Line is Affirm d to be 8 Ee it is w 

a very Celebrated Writer in Opticks made to be 12484. PP RT uh] 

F. 17. OQM1TTING therefore this Extravagant Difference even 15 an Abſtracted 
Eacuthtion; which is a Sufficient Proof of the Inaccuracy'of this kind of Demonſtration ER OO 
in Reſpect of a Real Philoſophy, we ſhall go on to another Propoſition, which in Poin- w_ 
the preſent Doctrine of Opticks, is the Ninth 5 Namely, that in Double Convex Glaſſes Colledted to 8 
of Equal or Uncqual Convexities, the Rays Proceeding from the Diſtance of a Diameter of pe Fane 
one Convexity are United at the Diſtance of the Diameter of the other Convexity; The -t he ſame 


Diſtance. 


Truth of which is Endeavour'd to be Evinc'd by Dividing the Convex Glaſs into two Molyneux's 


Plano-· Convex Glaſſes by the Line ab (Fig. F. 18.) For bs £7, RE k P, b, being Re- Dioptricks, 


fracted in Parallel Directions thro' the Glaſs, they will be Incident on * in Parallel Rays, . a 65 
and therefore Refracted to a Focus at the Diſtance of a Diameter 4 be. 
F. 18. IN Anſwer to which we ſay, that the Propoſition, on which this is Found- Several An. 


ed, has been already Conſider'd, and therefore ſwers Alledg'd 
„ againſt the 


that it is not Neceſſary to give a Particular Con- 5 
futation of it, unleſs we Add, that to make the poſution, 


Rays run Parallel after Refraction, and to Divide 


to be Arbitrary Preſumptions, and farther, that no 
ſuch Appearance, which we know of, Exiſts in 
Nature, which this Reaſoning ſeems to Affirm; 
ſince in the Collection of the Rays of the Sun, 
the Sun's Diſtance from the Glaſs is not Equal to 
that of the Focus, nor even in nigher Objects are 
the Radiating Points at the ſame Interval from a 
Lens oppos d to a Foramen in a Dark Room, with the Paper held behind it, on 

which the Images or Focus's of thoſe Points are Imprelſs'd ; nor laſtly even in Con- 

vex Glaſſes, which are made Uſe of for the Aſſiſtance of Weak and Infirm Eyes, do 

we find that Equality of the Focus with the Diſtance of the Object, for in all theſe 

Caſes the Focus is much nearer to the Lens than the Object is; From whence it is 

again Notorious and Manifeſt, that this is nothing elſe, but an Abſtracted Reaſoning, 

and Perfectly Inadequate to the Real Appearances of Things; tis a Sport and Exer- 

ciſe of the Mind, which ſerves to Divert, or, at the moſt, to Train up and Educate 

our Thoughts to Rational Contemplations, but is no more Capable of Informing us 

in any True Knowledge of the Properties of Viſion, than the Demonſtrations in 
Geometry, and the Affections of Figures, can Furniſh us with a Juſt and Equal No- 

tion of the Real Nature of Extenſion. 

H. 19. Tar following Propoſitions are Concerning Concave Glaſſes, and their Ver- 
tual Focus's or Points of Divergence, which 5 
are Determin'd by the Refracted Ray Pro- | 
duc'd- backwards, till it meets with the Axis 
of the Glaſs's Concavity; Thus kg is Re- 
fracted from /g, and being Prolong'd croſſes 


the Axis de in e, which is Term'd the ö 
Point of Divergence or the Vertual Focus; | | | 
Concerning witch we ſhall take Notice, The Vertnal 
that ſuch Focus's, as thefe, are Perfectly Cteatutes of the Imagination, and do not ee. 
ſerve to the Explication of any Real Phænomenon in Nature. ee 7 . 


F. 20. Tus is Manifeſt, ſince a Ray 7g, which is Refracted to &, cannot be Really The Vertual 


return'd to e, becaule it is Impoſſible that Fg, which by it's Refraction to / is ſup- 13 | 
pos d to tend from g to &, ſhould have a contrary Direction from & to g; If that not- plaining the © 


with{tanding could be done, whilſt fs is Refracted to „, it would be Abſurd to Think, 7 


that 4 would Proceed in a Straight Line to e. FF 
F. 2 1. BESIDES, no one ever Obſery'd one of theſe Points of Divergence in the 1 
e 427 4 


Rays of the Sun, after their Refraction thro' a Concave, of which it is the Evident Sich Tran. 
Pr operty to Diſperſe the Rays, whether, in a Plano-Concaye, the Concave or the Plane mi: them 
2-0-4 2 +5: be 


516 : 14 Conterning the R epecti ve \ Book 1 V. 


be turn d to the neident Beams; and therefore it is altogether Impoſſible, that the 
Rays, which are diffus d from g to , one way, ſhould be Contracted from g to e 


the other, ſince either ways they ought to Diverge; From whence it is Clear, that the 


Propoſitions, which follow in this Doctrine, are only made to Trace an Imaginary 
Point, which is no where Exiſting in Nature, and which it is Impoſſible ſhould, Exiſt 
init; That they are Problems in Opticks Invented only to Diſplay the Skill, and to ſhew 
the Art and Contbirance of the Geometer, who Explains them; and which, by the 
Similitude of the Reaſoning us d in the Solution of them with what goes before in 
"Convex Glaſſes, makes it ſtill more Certain and Undoubted, that the whole Doctrine 

of Focus's, both in Concave, and Convex Glaſſes, is nothing elſe than an Amuſement 

of the Mind, and an Entertaining of it with Abſtracted Truths Concerning Lines and 

Angles, and the Properties of them, without giving us any Explanation of the Real 

Nature of Viſion, or the Action of Glaſſes, or the Refractions of Light thro' them: 

We ſhall therefore Enumetate the Propoſitions which Fall under this Head, without 


Entering into a Particular Confutation of them, both becauſe the Vertual Focus is 


Manifeſtly an Imaginary or Notional Point ; and becauſe the lame kind of Reaſoning 
obtains againſt theſe, as was Alledg'd againſt the former. 
I Eames. F. 22. ThE Firſt Propoſition, Which in this Philoſophy is the Tenth, is, that a Ray, 
tion of the Pro Falling Parallel to the Axis from the Air on the Concave Surface of a Glaſs Medium, 
boſitions, which has it's Vertual Focus, by it's firſt Refraction, at the Diſtance of a Diameter and half 


Vert 
concern Vertu! of the Concavity. 


Focus s. 


Molyneux 24, Prop. 1 1. IN Plano-Concave Glaſles, whew the Rays Fall Parallel to the Avia 


rem the Point of Divergence or Vertual Focus is Diſtant from the Glaſs the Diameter of 


12. 13. 14-15. the Concavity. 
and Corol. to 34. Prop. 1 2. In Double Bhai of Fan! Cavities, Parallel Rays have their Ver- 


bop. 16. tual Focus at the Diſtance of the Radius of the Concavity. 
4th. Prop. 13. In Double Concaves of Equal or Unequal Concavities, It will be, 
As the Sum of the Radii of both Concavities to the Radius of eithef Concavity, So 
the Double Radius of the other Concavity to the Diſtance of the Vertual Focus. 
sth. Prop. 14th. In Concave Glaſſes and Rays, which Converge, if the Point, to 
which the Incident Ray Converges, be Diſtant from the Glaſs farther than the Ver- 
tual Focus of Parallel Rays, It will be, As the Difference between the Diſtance of this 
Point from the Glaſs and the Diſtance of the Vertual Focus from the Glaſs is to the 
Diſtance of the Vertual Focus, So the Diſtance of this Point of Convergence from 
the Glaſs, to the Diſtance of the Vertual Focus of theſe Convergeing Rays. 


_ 6th, Prop. 15. In Concaye Glaſſes and Rays, which Converge, if the Point, to which 


the Incident Ray Converges be Nigher to the Glaſs than the Vertual Focus of Parallel 


Rays, It will be, As the Exceſs of the Vertual Focus more than this Point of Conver- 


gence, to the Vertual Focus, fo the Diſtance of this Point of Convergence from the 
Glaſs, to the Diſtance of the Point, where this Ray Croſſes the Axis. 
_ 7th, Coroll, In Concave Glaſſes and Rays, which Diverge, let the Point of Diver- 
be, As the Sum of the Binge of the Point of Divergency from the Glaſs, and the 
Glaſs's Vertual Focus to the Diſtance of the Point of Divergence from the Glaſs, 
So the Glaſs's Vertual Focus to the Diſtance of the Point, from which the Ray, after 


Paſling the Glaſs, does directly Diverge. 
If the Vermal F. 23. Ir is Manifeſt, that all theſe Propoſitions are much the ſame in Reſpect of the 


Focus is D 
vc i PH Vertual Focus's of Concave Glaſſes, as were before Examin'd and Refuted, in Re- 


ſign'd to Aſcer- 
als the incl ſpect of the Abſolute Focus's of Convex ones; We ſhall therefore only farther Ob- 


gh = ſerve, beſides what has been faid in F. 19, 20, 21, That the Deſign of theſe Ver- 


yer of no Sigus. tual Focus's, tho' they no where Really Exiſt, is to aſcertain the Particular Inclina- 


feng. tion of the Rays upon their Refractions thro' Concayes, which cannot be done, 
__ unleſs by Referring them to a Point to which they Converge. 


Vertual Focus's © 5. 24. As therefore we have before Evinc'd, that the Actual Exiſtence of ſuch 5 5 


ah U. cus's is Impoſlible, ſo we ſhall now Endeavour to Prove, that the Deſign and Inten- 


and where the tion of them is Chimerical ; For if this Doctrine of Vertual Focus's was True, it 
Rays are not would be Conſequent, (Fig. C. 19.) that from a certain Point e if an Infinite Num- 


ob ber of Radii are Drawn, as from a Center, Namely ek, ea, &c. The Portions of the 


Rays, Which are beyond the GlaG will be the Refracted Rays, as 4 g, 4 b, Cc. Suppole now = 


the Glaſs 46c to be Remoy'd farther from e or Brought nearer to it, either the 
Vcrtual 


gency be farther from or nigher to the Glaſs, than the Glaſs's Vertual Focus, it will 
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4 Chap. VII. and Vertual Focus's of Glaſſes. $17 
5 Vertual Focus e will be Chang d or not; If it is not Chang d, the Refractions of the i 
0 Rays will be different, as 4g, and the reſt will be differently Inclin'd to 2b c, even where | 1 
= the Incidences fe, ec. are Parallel, and the ſame, which is Abſurd; If the Ver- 7 
tual Focus e is Chang'd, by the Approach or Receſs of the Glaſs, fo that, as 4 5c Ad- * 
1 vances, e Retires, or the Contrary, it muſt be Preſum d the Incident Rays are Paral- > 
1 lel, otherwiſe there would be the ſame Refractions, where the Incidences are Different; $ 
3 and therefore in Rays, which are Diverging, a Vertual Focus cannot be ſuppos'd, = 
: (notwithſtanding it is Aſſumd in all the Preceding Demonſtrations Concerning ſuch [ 
5 Rays) and can never be Apply'd to nigh Objects, whoſe Rays in the ſame Demon- iþ 
1 ſtrations are Afﬀirm'd to Diverge. | 
5] F. 25. Bur that, which is ſtill farther Obſervable is, that Granting the Rays to be Pa- / Foce i 
” —— , | wphere the Rays 1 
A rallel, a Vertual Focus cannot be Prov'd, unleſs all the Rays, which are Refracted in ue parte © i 
& A, c, &c. have ſuch an Adjuſtment as Produc'd backwards to Terminate in one Uzaccountable, i 
5 and the ſame Point e, which cannot be Imagin'd in a Sphere, let the Diameter of 1 
= it be what it will, Excepting the Refracted Lines g, ec. are Parallel to fo many i 
5 Lines Drawn from 6, as hr, &c. and Conſequently, Excepting Rays, which are Re- 4 
z fracted nearer to a, have a greater Force of Refraction from the Perpendicular, than # 
5 others which are farther from it, which is wholly Unaccountable in this Philoſophy; 1 
8 For how thoſe, which have a greater Renitency from the Curvity of the Glaſs, ſhould F 
5 be able to Diſperſe themſelves more, than thoſe which have a leſs, is not to be Soly'd. 55 1 
5 F. 26. Brsipks in this way of Reaſoning from Light Confider'd as Conſiſting of j- Ri, were | 
UE Individual Rays, ſince all the Rays Incident betwixt 7g and eb are Comprehended in Res in 1 
A their Vertual Focus betwixt geb, or 7 64, Equal to kgh, all the Rays betwixt 4g, 1 ll 
U d may be Repreſented by their Parallels & d, that is the whole by a Part; from whence a rar: mighe [ 
Z it is Evident, that Light is not Refracted by ſingle Rays or Threads, but Diluted and 0 to ” i 
. Attenuated in it's whole Subſtance ; becauſe in ſuch a Caſe the Diffuſion of the Rays in 20 OX ll 
1 e d, may be Equal to the Conſtipation of them in 7 , that is, not by Conſideting the I 
. ſingle Rays, which are in each of the Spaces, ſince both are filled with them, and x 
* therefore in Number Equal, but by Conſidering the Space of the one to be filled it 
9 with a more Diluted Light, and the other with a more Denſe and Solid. „„ | 
3] F. 27. FARTHER according to this Doctrine, ſeeing all the Rays which are In- V this Pott | 
1 - cident betwixt Fg and e b are more or leſs Refracted, and the Refracted Rays Pro- K), vieh ar i 
: duc'd backwards are Determin'd in e, to which the Lines in rd are Parallel, it will racident on | 
follow, that there are ſome Lines Refracted betwixt 7d or not; If there are, the green j 
fame Dithculty will ariſe as in F. 26 ; If not, rb will be the firſt Refraction Ihe Clan 25 1 


Parallel to eg, and Conſequently the Angle of Refraction of the Line, which is de the ſame 
neareſt to the Axis, will be as great as that, which is the fartheſt from it, Namely 5g K e 
=fge=geb=rba; ſo that ina greater or leſs Curvity of the Glaſs, the Refraction 

will be the ſame, that is, Lines of different Incidences will have the ſame Refraction. 

L. 28. LasTLY ea, eg, eb, ec, if Prolongd fo as to make Equal Radius's, will If this Dorin 
Conſtitute a Circle, as well as 4a, dg, db, de, Form the Concave of the Glaſs 1 
in which Caſe the Refracted Rays, which are Propagated to the Circumference, which y1;firex: Ra. 
is ſuppos d to be Drawn from e, will be Equal in their Number to thoſe which are 4%, and 
| Incident on 4b c, which is Deſcrib'd from 4, or elſe the Contrary is Aﬀirm'd ; If it hp hos 
= is Affirm d, that they are Equal in their Number, the Parallel Rays Falling from / e, and may be Equal, 
the reſt of the Points Parallel to them, will have ſo many Refractions in 4, , and „ 
c, whole Center after their Refraction is in e, and the Ultimate Determination of the 
Arc in 4 and © or near thoſe Points; from whence it will follow, that the Arc 
a qc, which is Drawn from the Center e, will be Equal to the Arc 4a he, which is 
Drawn from the Center 4; ſince all the Parallel Lines 7g, eb, ec. are Incident up- 
on every Point of the Arc 2 be, to which 44, ab, de, are Drawn, and it is ſup- 
pos d, that there is an Equal Number of Refracted Rays, which Deſcribe ſo many 
Points in 2 4e, and therefore an Arc from e Drawn betwixt the Points 4, and c, is 
Equal to one Drawn from 4 betwixt the ſame Points, altho' the Radius's of the Arcs 
are very Different, which is Impoſſible. 

IF it is Affirm d, that the Rays from e are not Equal in Number to thoſe from 4, that 
is, that the Refracted Rays are not Equal to the Incident, this Philoſophy would do 
well to Inform us, how Rays ſhould be Refracted, where they are not Incident, or 
how thoſe, which are Incident, ſhould not be Refracted, they Appearing to be accord- 


ing to this Doctrine Perfectly Reciprocal. F. 29. PROPOSITION 
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bet wixt the | 
_ Glaſs and Focus mine the Diſtance Tf 

of the firſs Of the Diſtin& Baſe 

Molyneux $ 0 


Dioptricks N For by Prop. 


e ae 24.) as is the Difference between the Diſtance of the Object from the Glaſs, an 


Haus an, Diſtance of the Object in the one Caſe and the other, 4s the Abſolute Focus, and 


Nything 5 


318 ©» Concerning the Reſpedtive. - Bock IV. 


A Propoſition C. 29. 8 the Sixtcenth is, that the Focal Lengths 4, & k of two Con- 
„ e, Nox-Glaſes f, es hcivg e K. 1 * and the lenses xk e before the ee 


in what Point 
the Rays will at any given Diſt⸗ 
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meet with the 3 | : 
Axis ſuppoſing alice Ax, leſs than * * 5 
they are Re- the longer Focal —d — | 7 
f Hap my 4 length * k, it Will 5 
wo Lens's | 
fen lan be as doi db dbis . 


is placed ds, 4 d, to Deter- 


Prop. 16. and gh of Molyneux 1 8 8 which we have not en IF. ſer down and ſhall therefore 


Ty here Inſert: 
IN Convex Glaſſes, when an Object is placdnigher to the: Glaſs han. the Focus, the | 


Rule for finding the Imaginary Focus (Fig. 24, 5 45 as As. d:: ad. 4 k, that 15 As the 
Difference between the Diſtance 7 . 


of the Object from the Glaſs, | ee 1 rings 
and the Glaſss Focus, is to the ll ping | 4 
Glaſs's Focus, So the Diſtance of tc + e of | 
the Object from the Glaſs to the — 8 ha 


Diſtance of the Imaginary Focus 
Explain H. 16. Therefore in that 
Prop. da is given and 4 Requir d, 
on the Contrary in the Preſent 
dk is given, and 44 ſought, and 
ſince by the ſame 87h Prop. it is as, as. de:: ad. 4 „ by Alternation it will is as, I 
ds. d er as. ad: d= da. ad, and by Compoſition as + dk. dee ds —da+da . 
A4 ad, and Conſcquently, as and dk being given, 4 4 will be found. I 
The Apes. F. 30. IN Examining into this Demonſtration, it will be Neceſſary to Compare Y 
ien of Propo- the Lines, and the Expreſſions of them made Uſe of in both the Figures; In (Fig. | 


ighth to th | 
Pref Con. the Glaſss Focus, that is, the Object is ſupposd to be plac'd in a, and the Focus of 


Kr . the Rays in 5, and on the ſame ſide with the Incident Rays from 4; 54 therefore is the 
Diſtance of the Real or Abſolute Focus from the Glaſs, 4 d the Diſtance of the Ob- 
ject from it, and 4% the Imaginary Focus, which is made from the Refraction of the 

Incident Line 4e.into eh, which Produc'd backward is Determin'd in #; on the o- 

ther Hand in the preſent Prop. (Fig. 1.) as is the Difference betwixt the Diſtance of 

the Diſtinct Baſe 4 from the Glaſs * f, which is a4, and the Glaſs's Focus 4's, which 

is on the contrary Side to the Incident Rays, which Fall from %; and the Diſtinct 

Baſe in this Propoſition is ſuppos'd to Repreſent the Object in the other; Conſe- 

quently, as before, 5d is the Diſtance of the Abſolute Focus, ad the Diſtance of the ; 

Object from the Glaſs, and 4+ the Imaginary Focus, which here Falls betwixt the HE 

Abſolute Focus and the Object a, notwithEanging it before Fell beyond the Abſo- . 

lute Focus. 

% + $133k TarRE are therefore threc Things Principally to be Enquir'd into in Re- 
plication Incon- ſpect of the Application of Propoſition the Eighth to the Preſent, Namely à 4 the 


od eee a k the Imaginary; As to the firſt, 4 in the Eighth Propoſi tion or (Fig. 2d.) is ſup- 


e be the Radiating Object, which Emits Rays, and in the Preſent Propoſition 
and the ſame. | 

or (Fig. 1.) it is that Point, to which the Rays are Refracted 3 and by Conſequence, 
unleſs the Courſe of the Rays, and the Force of their Direction, from 4 and to it, is 
the ſame, that is, unleſs in (Fig. 1/7.) it is the ſame Thing, whether 7 is carry'd by a 
certain Impulſe from thence to 4, or on the Contrary from 4 to i, theſe two Demon- Z 
elan in rations arc ſo far from ſupporting, that they Contradict cach other; and that two Y 
this Propoſition Oppoſite Directions are the ſame we cannot ealily Imagine. Y 


por the Thin F. 32. Ir is farther to be Obſerved, that as the Diſtin& Baſe, which is Produc'd 


which is to be from the Refraction of Rays Derivd from any Object is, in this way Reaſoning, 
Demonſtrated. made to be the ſame with the Object, from whence the Rays are Deriyd, which 
| lecms 
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ſeenis to be both Incongruous and Abſurd; So it is likewiſe very Unhappy in this 
_ Philoſophy, that it takes 4 for a certain and known Point, whereas it is the very Fo- 


cus thar 1s Requird, and to be Determin'd ; for by (Fig. 24.) it is as as. s:: ad: 


dk, in which 4 is known, as being the Radiating Point Fo the Object, but how the 
ſame Proportion ſhould be made Uſe of to find out 4 in the Preſent Propofition 
(Fig. 1) unleſs by ſuppoſing it, that is, unleſs by ſuppoſing the Point to be Demon- 
ſtrated, we are not riod; ſince the Throwing out 2 Eon the Proportion, and Re- 
ducing it to ds +dk. Af: 1s. a d the Quantity Requir'd, is upon the Suppoſition, 
that as. d: ad. d b. Gat 1 is, upon the Suppoſition, that 4 is known, when it. is the 


Point Deſir d. 5 If this Reaſon- 


F. 33. TE ſecond Inquiry is Concerning s the Ablolgts Focus, le in the img was True, 


a Plano Convex 
2d. Scheme is on this Side & the Imaginary Focus and in the 1/. beyond it, the Glaſz would 


Reaſon of which is not Aſſign'd, nor can be; ſince the Refraction of a Plano-Con- have ir's Focus 
vex Glaſs to a Focus is about the Diſtance of the Diameter of the Convexity, and ber 9 the 
Glaſs than a 
the Refraction of a Double Convex to a Focus at the Diſtance of a Semidiameter Pose Center 
only; from which it will follow, that a Double Convex will have it's Focus nearer to 85 which is 
the Glaſs than a Plano-Convex has, whereas according to this Reaſoning the Con- (195% _ 
trary will Enſue, and in (Fig. 1 ff ) the Focus 5 from 55 Fi is at a greater Diſtance than /rations in 


that from de in (Fig. 24.) Opis. 


F. 34. Iv s in (Fig. 1.) is not Ercher Remov's "OP the Glaſs ban Inn Fig. 2.) Thi Reajening 
it muſt be upon one of theſe Accounts, that either the Glaſſes Occaſion Ane Dif- depends upon 
ference in their Refractions by their Different Thickneſs, which this Philoſophy Diſ- rae rag 
claims, ſince it only Conſiders the Different Curyities of the Glaſſes, and ſuppoſes 
the Glaſſes themſelves to be as to their Thickneſs, of little or no Conſideration ; or 
elſe becauſe the Rays are Preſum'd to be Parallel in their Incidence on / whereas 


he is not ſo, but Divergeing from the Axis, which is at leaſt an Hypotheſis, which is 


: Pertectly Arbitrary, and "ought not to be made Uſe of in a Juſt and True Reaſoning. 


Or Laſtly it may be ſaid, that 5s in (Fig. f.) is not farther Remoy'd from 7 7 
than s in (Fig. 24. ) from ed, becauſe the Imaginary Focus / may be ſooner De- 
termin'd to a Point in the firſt Caſe, than in the laſt; in Reſpect of which we ſhall 
here fay, that ſuppoſing as in (Fig. 1ft.) to be Equal to ds in (Fig. 24.) which yet 
muſt be leſs, if there is any Inequality, by what has been ſaid in the Preſent Section 
and the Foregoing, becauſe the Incident Rays ought in both Caſes to be ſupposd 
Parallel, and if ſo, a Double Convex will Refract them at a leſs Diſtance from the 
Glaſs than a fingle one will, but ſuppoſing them Equal, it is Impoſſible, that ę ſhould 
be Determin'd ſooner to a Point in (Fig. 1 17 ) where cz, cz arc Convergeing to the 
Lens ff, than where he is ſuppos'd to be likewiſe Converecing, unleſs it can be 
ſhewn us, what their Difference of Convergeing is, which ſeems at Preſent to be 
Entirely Arbitrary. 

§. 35. Tus third Inquiry is Concerning the Imaginary Focus, which is , and in . * bet 
(Fig. 24.) is made by the Production of the Refracted Ray eh; Whercas in (Eig. 13 ee, 
it is Formed by the Production of the Incident cz; but it is [mpoſlible, it ſhould be Kae Hay 
the ſame Thing to Prolong the Refradted, or the Incident, Ray, in Order to Determine © “ % fame. 
the Point “; ſince, as the Refracted Ray has a Different Inclination to the Axis from 
the Incident, the Continuation of them muſt Neceſſarily meet the Axis in Various and 
Diſtinct Points, and therefore cannot Repreſent one and the ſame Imaginary Focus. 
F. 36. Wx do not however Deny, that a ſecond Lens will Collect the Rays to No Experiment 
a ncarer Focus, than one of it's ſelf will without the Aſſiſtance of another; and Conſe- . 5 = Ng 
quently 4 will be nigher to cc (Fig. 1ſt.) than / is; That Poſſibly may be a Phæno- Kane, ix 
menon in Nature and Confirm'd 5 Experience; what we Aﬀeng is, that this kind em. 
_ of Reaſoning, which is Eſpous d by the Preſent Philoſophy, docs not give à Juſt 
Account of that, which it Propoſes to Demonſtrate. All theſe Difficulties are 


_Avoided by the Doctrine of the Expanſive and Contractive Forces, that is, by Con- 


ſidering Light, as an Expanſive Force Spread and Diffuſed thro' the Æther from the | 
Sun, and Glaſs as a Contractive one, Acting in the Convex and 8 as before Propoſition the 
Explained, Chap. 6. F. 23. 24. pep 

F. 37. OF the ſame Nature with the Preceding Propoſition is the Seventecnth, Which Molyneux 
fays, that a Convex Glaſs being given with a Concave of a larger Sphere, the Con- N 
cave being Plac'd behind the Convex at any Diſtance, leſs than the Focal Length of 25 
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Prop. 18. 


82⁰ : Concerning Meniſeus Gut - Book IV. | 


the Convex, it will be, if the Diſtance of the Glaſſes is Subltratted from the Focal 
Length of the Convex, ſo as to make the Difference 4e; As the Focal Length of the 
Concave ze leſs by the Difference 4e, to the Focal Length of the Concave, So the Dif- 


ference to the Diſtance of the Diſtinct Bale from the ae, Namen he; Taki is cht Fo- | 


cus, made by a Con- 0 
cave after the firſt R... 
fraction is Perform'd thro' Þ — — 
a Lens, is farther off from SO 
ee world: hayo: iii 
been, if the Concave had 
not been Interpos'd ; Which 
Perhaps may be True in b 
Fact, but the Demonſtra- 
% 653 tian Obit: not; o. | 
The Eighteenth F. 38. Tux Eighteenth Pop is, the Focal Lengths of a Saver Glaſs, Anta Lon 


Propoſition. 


Molyneux: cave being given, and the Concave plac'd towards the Object, Diſtant from the 
Dioptricks * Convex, ſo that the Sum of the Concave's Focal Length and the Glaſſes: Diſtance 
Pari. may be greater than the Focal Length of the Convex, and this Diſtance of the Glaſſes 
Tab. 18, being given alſo, if the Focus of the Convex is Subſtracted from the Sum of the Focus of 
Fs the Concave and the Diſtance of the Glaſles, ſo as to make the Difference sa; It will 
' . beg As the Difference 5 to the Focus of the Convex s d, So the ſum of the Concave's 
189 and Glaſſes Diſtance d to the Diſtance of the Focus from the Convex 4k; that 

if ub, mc are firſt Refracted by a Concave, by which they Diverge, and after- 

TED by a Lens, the Focus & will be farther off from ef, than it they had been Re- 


fracted by the Lens alone, which alſo may be True in Experience, but that this 


Demonſtration Proves it, we are not willing to Allow. 
Coneluſiomin F. 39. To Conclude this Chapter, all theſe Demonſtrations fix the Collection of 


General againſt 


ahi. Kind of the Rays to Particular and Certain Points, which is Evidently Falſe in Experience, 


Reaſoning · ſince they Terminate in Circles; and therefore we may Rationally Infer, that all this 


. and Ado about Lines and Angles is nothing elſe than an Abſtracted Reaſon- 


ing of the Mind, without being any ways Agrecable to the Real Forces of Nature; 


They are the Diverſion and Exerciſe of a Mathematick Genius, and not the Reſult 
of a Judicious and Philoſophick Reaſoning, But it is with Geometers in Conſidering the 


Great Volume of Nature, as it is with ſome Criticks in Explaining Particular Authors; 
They both Endeavour, rather to ſhew their Skill in the Science of Criticiſm or Geo» 


metry, than to give us the True Meaning of the one, or the Senſe of the other, 
C nav. VII. 
Concerning Meniſcus Glaſſes and the Propoſitions thereto Belonging. 


§. 1. E have hitherto Conſider'd the General Propoſitions in this Science, in 


ny 4 Mew: Reſpect of Concave or Convex Glaſſes ; We ſhall now Proceed to Enquire 


ens Glaſs, and : | Z : 
why ſo Nam d. into thoſe, which Concern what are Term'd Meniſcus ones, Namely, ſuch as are Convex 


on one Side, and Concave on the other, as in (Fig. F. 6.) They have their Name 


Some General from the Greek Word Mluiozrs, which Significs Lunula whole Figure theſe Glaſſes, 


Obſervations 


Concerning. leem to. Imitate and Reſemble. 


wi vp F. 2. IN Meniſcus Glaſſes, where the dee ee e of the Convexity and. Conca- 
05, A 


Particularly vity are Equal, the Rays, that are Incident on them Parallel to their Axis, are ſaid to 
itis propobd i Proceed after Refraction in Parallel Lines; where Unequal, if the Semidiameter of the 
n Convexity is leſs than that of the Colicavity, the Convexity is Affirm'd to have the 


Focus of a 


Meniſcxs, greateſt Force of Refraction, and the Glaſs to Poſſeſs a Real Focus; if the Semidia- 
where the meter of the Concavity is leſs than that of the Convexity, the Concave is ſuppos'd to 
Semidiameter 

of the Con- Prevail, and the Glaſs to have only a Vertual Focus ; Conlequent to this, the Focus 


vexity is fs of a Meniſcus, (the Semidiameter of whole Convexity is leſs than that of the Con- 


1 cavity, and theſe two Semidiameters being given) is Thought to be eaſily Determin'd 


the Concavity. a : . 
Molyneax by Prop. 17. Since in that two Glaſſes are given, the one a Convex, and the other 


Part 2 Concave, and the Focal Length of the Convex 1s Toner than that of the Con- 
Path | cave 
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Chap. VIII. and the Propoſitions thereto Belonging. - - WaT 


cave; and farther, by the ſame Propoſition, the Diſtance betwixt the Glaſſes is giveti; 
which in this Meniſcus is Preſum'd to be nothing, or not Conſiderable, in Reſpect of 
the Thickneſs of the Glaſs, or the Diſtance of the Convex. Side from the Concave, 
Compar'd with the Focal Length of each; Therefore, ſince by Prop. 17. It is, As the Focal 


Length of the Concave - the Focal Length of the Convex + the Glaſſes Diſtance, 


to the Focal Length of the Concave, So the Focal Length of the Convex = the Glaſſes 
Diſtance to the Diſtance of the Diſtinct Baſe from the Concave, The Diſtance of 
the Concave and TE being Conſider'd as nothing, the Proportion is Chang'd 
to the following; As the Focal Length of the Concave - the Focal Length of the 
Convex, to the Focal Length of the "Concave, So the Focal Length of the Convex, 
to the Diſtance of the Focus of the Meniſcus. | 
ANp the Semidiameters of the Convexity and Concavity of a Meniſcus being 
given, the Focal Lengths of the Plano-Convex, and Plano-Concave, of which the 
Meniſcus is Compounded, arc alſo given; Wherefore, the halves being as their wholes, 
inſtead of the Focal Lengths, the Piameters of the Concavity and Convexity may 


be Aſſum'd; and the Proportion will be, As the Difference of the Semidiameters of the 


Convexity and Concavity, to the Semidiameter of the Concavity, So the Diameter 
of the Convexity to the Focal Length, which is the Proportion Aſſerted by the 
Writers in Opticks. 

F. 3. As to the firſt Part of the Preceding Section, we ſhall afterwards Conſider 2% 8 
it in the following Propoſitions, which are Allede'd to Prove it, and at Preſent take nation of he 
it for Certain and Demonſtrable ; ; It is Affirm'd in "Conſequence of it, that a MeniG 74 7 
cus, the Semidiameter of whoſe Convexity is leſs than that of the Concavity, may neus not Re. 
be Reduc'd to the Caſe in Prop. 17. where there are two Glaſſes given, the one a e to the 

aſe Alledg'd 
Convex, and the other a Concave, and the Focal Length of the Convex is ſhorter, ;; e 
than that of the Concave, (Sce Fig. F. 37. Chap. 7.) To make this Analogy there- the Seven- 
fore True; 1/4. It is Requiſite to Prove that Propoſition, which has not been done; e e 4 
2d. It is Neceſſary to Evince, that where the Vertual Focus ve of the Concave is : 


longer than the Abſolute Focus 4x of the Convex, it is always Certain, that the 
Semidiameter of the Concave is alſo greater than that of the Convex, which has 
been Endeavour'd, Indeed, but by Propoſitions and Demonſtrations, which have been 
already Refuted, Namely, which make the Vertual Focus of a Concave in Equal 
Curvities to be Determin'd at the ſame Diſtance with the Abſolute one of a Con- 
vex, that is about the Diſtance of the Diameter of the Concavity or Convexity, and 


therefore the Larger the Concavity or Convexity is, the Focus will be the Longer; 34. 
Even thoſe Demonſtrations Concern Plano-Convex and Plano-Concave Glaſſes, Bur 
Prop. 17. is Concerning a Double Convex Glaſs, which ColleQs it's Rays at half 
the Diſtance of a Plano-Convex, to wit, at about the Diſtance of the Radius of the 


Convexity, whereas the Meniſcus is Compounded, by what is before Affirm'd, of a 


Plano-Convex and a Plano-Concave, which therefore cannot be Reduc'd to two 
Glaſſes, in Prop. 17. one of which is a Double Convex, and the other, either a 
Double Concave or a Plano-Concave. | 


F. 4. IF this were Allow'd, ſince by Prop. 17. it is, as c= dx Tex. ie: : dx ex. Not Reducible 


þ L 
he, or as i d. ze:: de. he, and ſince ex the Diſtance of the Glaſles is ſuppos'd to Wy oy - 


be Exterminated out of the Proportion in the Meniſcus, it is ſaid, it will be, as Ze pofirion the 
Ax. ic dx. h e, the Focal Length of the Meniſcus; But why e x the Diſtance of me Ine 
Glaſſes ſhould in the Meniſcus be Conſider'd as nothing, when it is ſuppos'd to be Kean. 
Divided into a Plano-Convex, and a Plano-Concave, which Diviſion will make a 

much greater Difference in the Refractions than the Intermediate Diſtance betwixt a 

Double Convex and a Concave, is Unaccountable ; for the Plano-Convex and Plano- 
Concave have their Abſolute and Vertual Focus's at Double the Diſtance of what a 

Double Convex or Concave have, whereas the Diſtance betwixt the Glaſſes e x which 

is Undetermin'd, and may be more or leſs, as it is given, will in twenty Caſes Cauſe 


not half the Difference in The Vertual and 2 Focus's, which the other 


5 Ky Not Reducible 


H. 5. Moreover it is not Evident or Plain, that upon the Diminution of the to the Cale 
Diance of the Glaſſes to an Infinity, the ſame Proportions will hold, unleſs, by elne, 05 1 
Enlarging it to Infinity within the Limits Preſcrib'd in the Propoſition, they like- eee , 
wiſe in Which: this re will not, I Preſume, Venture to Affirm; ſince if the J © Fiſt 


Reaſon, 
a Concave ©” 


foregoing Me- 
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522 . * 8 Concerning Meni ſcus Glaſſes Lo Book IV. 


Concave Approaches Infiniteh near to d, it will be in the very Focus of the Con- 
vex, and Conſequently in ſuch a Caſe, and by this way of Reaſoning, the Propor- 
tion will be as 2d. id:: de. he, which will therefore be Equal, and the Diſtinct 
Baſe of the Concave the ſame with the Focus of the Convex ; that is, the Concave 
and Convex will Refract the Rays alike, which is Impoſſible, or elſe the Concave 
will not Refract them at all, which is Contrary to Experience; To Wit, 4 will Ex- 
actly Coincide with þF after it's Refraction in e; So little can we Depend on the 
Proportions Aſlign'd by the Writers in Opticks. VVV 

Propoſition the F. 6. PROPOSITION the Nineteenth, it is Aſſerted, in a Meniſcus, if both the Spke- 
Nineteenth rical Superficies have the ſame Diameter, the Ray, which is Incident upon it, Parallel j 
—_— to the Axis, after it's ſecond Refraction Proceeds likewiſe Parallel. To Prove which 2 
of a Meniſcus 
have the ſam e 
Diameter, the 


Ray which is | 4, 


AT 


Incident Paral- | | 
lel to the Axis, —dſ ů— „ 

Emerges Paral- | | „ „ 
lel. 23 ADL OE ante . 
Molyneux - | „ . 
Dioptr. 22 2 3 
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11 it is ſuppos d, that the Thickneſs of the Glaſs is Inconſiderable, and that the Sines, 
w_ and Angles, and Sides, in theſe {mall Angles are Proportional; H fo, let gc =2g 4 be 
| made Triple of e = fa, the Semidiameters of the Convexity ec and the Concavity E 
s4, the Incident Ray de at e is Refracted towards g, and esg is a Right Line, at «s PF : 


Wt N it is again Refracted to , and as /se is the Angle of Inclination or Incidence, which 
ig L is S to fg, the Angle of Refraction is hs g = 5g, if hs and gf arc Parallel; Con- 
. ſequently by Experiment the 55. the Angle of Refraction g g will be half 
=_ | of g5f, as it is Evident it is by this Conſtruction, becaule 5 F is the half of gf, and 5 
. 5 it is ſuppos d, that the Angles and Sides are Proportional, and therefore þ 5s and & f are = 

Parallel, -.:. | | | = 
1 Argument the F. 7. In Anſwer to this Demonſtration we ſay, that if V4 and hc are Equal, 75 b 
bY ff 3 and be will be ſo too, and ſince the Diſtance betwixt 4 and c is Conſider'd as no- = 
1 ſtration. thing, F and & will Fall into the ſame Point; From whence it will follow, that e 
= and /s are Equal, and that there is no firſt and ſecond Refraction, which this De- 
1 maonſtration ſuppoſes, but that they are both of them Reſolwvd into one in s or e, 
„ Which will Deſtroy the very Nature of a Meniſcus, which Conſiſts of a Concave 
(HY and a Convex; Since by taking away the Diſtance betwixt them, the Meniſcus muſt 
= deither be a Concave or a Convex, and Conſiderd as ſuch, muſt cither entirely Con- 
= tract the Rays, or make them Diverge. : 
_ Argument th F. 8. It is likewiſe Aftirm'd, that the Sines and Angles are Proportional, which 
i Wk Second: is not True, unleſs in yery ſmall Segments of a Sphere, and where the Diameters of 
a cs them are very Large, whereas it is not, that I know of, Evident in Fact, or from this 

Demonſtration, that if Rays arc Refracted Parallel in ſmaller Segments, they are not 
ſo in much Larger, the Diameters of their Curvity Continuing the ſame. 8 

1 | Argument the F. 9. GRANTING Which, it is not Prov'd, that þs is Parallel to g/ unleſs by ſuppo- 
5 4%, ſing in the Conſtruction of the Scheme, that g is the Double of 75 or Which is 
4 = the ſame, that sgf is half of the Angle of Inclination 75; To Evidence therefore, 8 
he that g/ is half of the Angle of Inclination 74g, by g F being ſuppos'din the Conſtruct. 
a | ion, to be Double of f's, or fs half of fe, is no other, than Proving by ſuppoſing the 
36 | | very Thing, which is to be Provd ; For tho' it ſhould be Granted by Experiment 
the 57h, that Y is half of g % it will not follow that fgs is fo, unleſs by this 
Conſtruction, that is, by ſuppoſing fs to be half of g V or f os Equal to hsg, or 


which is the ſame, it will not be Conſequent, that Y, and g are Parallel, unleſs 
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becauſe it is Equal to e, which is a Diameter and half of the Glaſs's Convexity by 


Chap. VIII. and the Propoſitions thereto Belonging. 623 
by ſuppoſing, that they are Parallel; On the Contrary, if we take g the Triple or 
Quadruple of f'5, which it may as well be, as the Double of it, the Angle g sf will 


be the Triple or Quadruple of 7g whereas it is only Double of 55g by Experi- 


ment; and therefore ſince Fg s is not Equal to 5g, g and hs will not be Parallel; 
why therefore this Demonſtration Aſſumes g/ to be the Double, rather than the 
Triple, or any other Multiple, of fs wants to be ſhewn ; ſeeing the Angle of Incli- 
nation or Incidence gf may be Double the Angle of Refraction h 52, according to 


the Experiment, let the Proportion of gf to fs be what it will. EZ 
F. ro. PRoPoSITION the Twentieth is, that in a Meniſcus if the Semidiameter of p,,z,;;v, 1; 
the Concavity be Triple the Semidiameter of the Convexity, the Focal Length is e Ex- 
Equal to the Semidiameter of the Concavity; For let 4c be the Semidiameter of the % e, 
8 x FT, | | if the Semidia- 
meter of the 
Concavuity, 
rs Triple the 
Semidiameter 
of the Con. 
wexity, the Fo. 
cal Length is 
5 Equal to the 
apo A Semidiameter 
9 | of the Conca. 
vity. 


| . Molyneuxs's 
e Dioptricks 
Prop. 20. 
Par. 1 . 


Convexity and be 3 dc the Semidiameter of the Concavity, let the Axis be 46, 
and the Incident Ray Hi; by Prop. 1. Schol. hi after it's firſt Refraction will tend to 
a Point, which is Diſtant a Diameter and half of the Glaſs's Convexity, that is to 
b, but b is the Center of the Concavity, and therefore 3% Falls Perpendicular on the 
Concave Surface 7g, and Conſequently is not Refracted at all, Proceeding, after it's 


Emerſion from the Glaſs, directly forwards in the Line 2% = to the Semidiameter 


of the Concavity. . 5 
F. 11. Tris Demonſtration therefore Depends upon Propoſition the firſt, which Agument ths 
has been before Examined, and farther ſuppoſes that 16% is = to be, which is the Fr# againſt 
Diameter and half of the Convexity, the Diſtance Requir'd for the Focal Length o 5 
hi after it's firſt Refraction; but eb is S to , and therefore b4 is=bz a Part to 

the whole; if 4 is Conſider'd as nothing, then there will be no firſt and ſecond Re- 


fraction, and the Original Suppoſition of the Semidiameter of the Convex being 1d 


of that of the Concave is deſtroy'd ; ſince i and & will every where Coincide, and 


the Concave and Convex will be the ſame. 17 EE EE SE 
FS, 12. BEsibEs which, h after the firſt Refraction is ſaid to Proceed from 7 to 6, eee 


Conſtruction; Tis True the Radius of the Concavity Reaches from 6 to /, but it 
docs fiot from thence follow, that 2 muſt Neceſſarily be drawn thro' &; for it is 


not Evident, that it may not Fall upon any other Radius, which is made from & be- 


twixt & and ce, in which Caſe 7+ would be a ſecond time Refracted, contrary to 
what is here Aﬀirm'd, and yet might Preſerve it's Focal Length at the ſame diſtance 


of 6. e EE 1 
F. 13. We Say it is not Manifeſt from this Way of Reaſoning, that the Ray roller 
does not Admit of a ſecond Refraftion, ſince the only Proof, that it does not, is, farther Ex- 
that after the firſt Reſraction it is Incident upon H which is a Perpendicular to the b. 
Concavity, whereas it will not be therefore certain that ih is a Perpendicular to the 
Convexity; if it was, Ze, or i drawn to any Intermediate Point betwixt e and *, would 

be likewiſe a Perpendicular ; ſince it would Fall upon a Radius, which is Perpendicu- 

lar to the Concave from the Center “; and in General there could be no Secondary 
Refraction in a ſecond. Convex fe Ig, or even in the firſt eig; ſince even þ 7 is In- 

cident upon ſome Radius or other Produced from 4, and yet in this Demonſtration 


all this is faid to be moſt Evident. 


F. 14. PRoPosITION the Twenty Firſt, it is Affirm'd, that in a Meniſcus the Semi- iy 
y #5 . . 2 1 's 4 * 
diameter of whoſe Convexity is Triple the Semidiameter of the Concavity, the . 5 
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$24 9 Concerning a Glaſs Here Pan Book IV. 


eee 80 Vertual Focus is diſtant the Semidiameter of the Convexity ; The 1 of 
Prop. 21, Which is Exactly the ſame with that of the Preceding Propoſition, (Sec Fig. 4. Tab: 
Par. 1. 20. which it is not here Neceſſary to Tranſcribe) unleſs that the Vertual Focus is 
here Conſider'd, whereas the Abſolute was in the Former, and as to what Concerns 
the other Propoſitions, which Determine the Real or Vertual Focus's of Meniſcus 
Glaſſes in General, where the Semidiameters of their Convexity or Concavity are 
likewiſe Unequal, we ſhall wholly Omit them, as their Demonſtrations are Founded 
upon a Reaſoning, which is alike Abſtracted, and therefore Signifies nothing to the 
_ Explaining the True Nature or Flain Phznomenons of Viſion, and is Equally Faie 
and Erroneous. 
Propoſition e F. 15. FROM Propoſition the Twenty Firſt, we ſhall ets booted to Propoſt- 1 
Twenty Fourth tion the Twenty Fourth, which i is, That an Entire Glaſs-Sphere Unites 2 Parallel yy 
= 925 , at the Diſtance almoſt of half it's Se- 
the parallel! midiameter behind it; a4 is a Glaſs- . 
Dn, 2 the : Sphere, 64 is the Incident Ray Paral- | b 
moſt 1 lel to the Axis ak, which after a „ | 
Senidiameter double Refraction meets with /, ſo + 
9 that Y, is near ah of the Diameter | | 
feder d and of the Sphere, c is the, Center of the | 
rr. rep - Sphere; let % be Sto the Semidia- 
Dre meter E, ab will be a Diameter and 
5 half, and the Ray bd after the firſt 
* Reffaction by Prop. 1/7. would Proceed 
in a Strait Line to h, if the Glaſs 
reacht ſo far, but at e it Emerges from 
Glaſs into Air ; Draw the Perpendi- 
cular ceg, the Angle of this Second 
Inclination or Incidence isced=geh, 
and the Ray is Refracted from the 
Perpendicular eg in the Angle eh, 
which ought by Experiment the 57h 
to be half of ced=geh, and ſo it 
is ſaid to be; Forced isgech ehe 
by 32. 1. Elem. but ech ehe nearly, 
becauſe their Subtenſes e h and ec, or 
þ k, are ſo, and therefore e hc is half of 
ced; Again e hc is e h nearly, ſince fe 
the Subtenſe of the one is nearly = to 
jh the Subtenſe of the other, becauſe 
h is=to / by Conſtruction, and 
there is little or no Difference betwixt 
= k and fe, and by Conſequence the 
Ang CNS = to ehe 8 half the 
Angle h eg ce d, the Angle of Inci- 
dence or Inclination. _ 
% 3 $+: £6. 8" 19 me nm Refraction 
ſtration ſuppoſes of the Incident Ray b 4 to h, that 


jw) _— Depends upon Prop. I ft. and as to Y eh 
ae e Angle, which is made by the ſecond Refradion, being half of the 3 of Incidence 


erent, to be 

ge? ah or Inclination, the Proof of it is Referr'd to Experiment the 5th, both which 
8 1 Articles of Demonſtration have been Refuted; What Remains therefore to be 
againft e. Conſider'd is only this, the near Equality of fk and Fe, as likewiſe of hk and he; 
condRefration For if fk and fe may be Conſiderd as Equal, and hk and he may too, then hf, fe 


reds may be likewiſe Conſider'd, as to he, and he, ec, Sto he, which will not only 


: bach to 


Confirm one. Contradict a Plain Propoſition in Euclid where the two Lines of any Triangle are 
Greater than the Third, (and e h is in this very Demonſtration ſuppos d to be a 
Triangle,) but alſo the Lines e Jh being the ſame, or being Conſider'd as the ſame, 
with e , the Point F may be Imagin's d to be in the Line e, and therefore the Ray 
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tion of it, but go on to the 26h, which is Contriv'd 


As the Diſtance of the Object from the Glaſs to the 


neſs of the Glaſs, being Inconſiderable in Reſpe& of 


| Triangles, and Conſequently cd. ed: ac. ge. 


_—_ 


Chap. VIII. Of the Image in the Diſtindt Baſe: +... 


bd after the ſecond Refraction ought to Proceed to h, ſince it Continues in the 


ſame Line from the firſt Refraction, in which it would Advance, if there were no 
Second. 25 5 5 . . 
F. 17. Bur what is more is, that the firſt Propoſition ſuppoſes an Arc not 8 N 
Greater than 30 Degrees, that the Angles are Extremely Small, and the Lines and Conſider'd iin 
| f them therefore P jonal, whereas tries of a whole Sph the Refrattions 
Sides of them therefore Proportional, whereas the Properties of a Whole opnere arc , an, 
here to be Conſider d in Reſpect of the Refractions of Light, and Conſequently Angles 5. an Are of 


that are Large, and whoſe Sines and Sides are not Proportional. 30 Degrees 


F. 18. Las rx in that Propoſition the Convexity is Preſum'd to be Large, andy, nu. | 


the Incidences of the Rays not Extremely Differing, altho' in the Preſent the Dia- fration ſuppoſe 
meter of the Sphere is not Specify'd, and whether it is Greater or Leſs, or its Con- TI of = 
vexity 3 There is no Exception made, nor any Precautions usd, notwithſtanding it sphere, and 


is Evident the Difference of both will Cauſe a Conſiderable Alteration in the Re- ory ap Spe 


fractions of the Rays, and make the Angles ced, feh very much Diſproportion'd e ;, Spberes 


tres. 


from what they are here Repreſented, as well as c, e h, and feb, fh e, far from of all Diame- 


being Equal. EE | 8 
§. 19. Tur 257th Propoſition is of the ſame Nature with the former, and therefore Dn, 
we ſhall not particularly Examine into the Demonſtra- „ tion Explain's; 
| Concerning the 
Diameter of 
the Image in 
the Diſtinct 
Baſe. 
Molyneux 
Dioptrickxs 
Prop. 26. 
Path. Is | 


to Determine the Diameter of the Image, that is made 4 
by the Projection of an Object in the Diſtinct Baſe of *© 
a Convex Glaſs, and which is ſaid will be thus found; 


Diſtance of the Image from the Glaſs, So the Diame- 
ter of the Object's Magnitude to the Diameter of the 
Image; abe is an Object, (dm a Convex Glaſs in 
the Foramen of a Dark Room, effe the Image 
Form d by this Glaſs on a White Paper in the Di- 
ſtint Baſe ; It will be, as cd or bd toe d or fd, 
ſo ac to ge, which is thus Proy'd; For by the Premiſſes 
to the 5 Propoſition, the Axes ad and ed of the 
Luminous Cones am, lem Pals thro' the Glaſs, as if 
they were not Refracted at all, becauſe their Refract- 
ions are Parallel to their Incidences, and therefore in 
Glaſſes of large Spheres, and ſmall Segments, the Thick- 


the Focal Diſtance, may be Neglected; From whence — 
it will Follow, that ade, edg will be two Similar *. 


F. 20. ThE Premiſſes to the 4th Propoſition have F I ne 
been Conſider'd, and a Confutation of erg need not N i e 
be here Repeated; we ſhall Add, that ſuppoſing te % e 
Triangles à de, g de, even in a greater or a leſs Thick- n 
neſs of the Glaſs to be Similar, this very Demonſtra- 4 8 — q 
tion is an Abundant Proof, that this Philoſophy of 5 
Rays and their Refractions is only an Abſtracted Rea- _ „%% ted 
ſoning, which is neither Agreeable to Nature, nor to other Parts of the ſame Doct- 

rine, nor to the preſent Aſſertions; It is not Agreeable to Nature, ſince in Proportion, as 

the Diſtance of the Object from the Lens is Diminiſhed, the Diſtance of the Image 

in the Diſtinct Baſe from the Lens ought to be Increasd, and the Magnitude of it, 

by which Means if ac Approaches the Lens m to the ſame Nearneſs, as the Image 

eg is Refracted from it, eg will be as far Diſtant, and Obtain the ſame Magnitude, 

as 4c is ſuppos d to have in the Preſent Figure, which is not Confirm'd by any Experi- 

ment in Nature, but the Contrary ; For if an Object, which is in Length about four or 

five Yards, is Projected thro a Lens in the Foramen of a Dark Room at the Diſtance of 

Thirty eight or Forty Yards, the Image will not be above one or two Inches at the moſt, 

at about the Diſtance of a Foot from the ſame Lens; which will not Agree with 

this Doctrine of the Imiage's being Increaſed or Diminiſhed in Proportion to the Acceſs 

or Receſs of the Object; for ſince, where the Length of the Object is four Yards, for 

9 „%% . Mane © 


526 0 'the Image in the Difind Baſes Book IV; 


Inftance, and the Diftance from the Lens Thirty Eight, the Magnitude of the Image 
will be but about an Inch; and the Diſtance of it from the Lens about one Foot, 
the Diſtances will Conſequently be of the Object and the Image from the Lens as 
114 to 1, Whereas the Magnitude of the 1 and Image will be: as 164 
to I. 

Arn 5 alſo Manifeſt from this Dodkine; thar the Eye i is Conſider 5517 as 


Comradifted 
by ge a Lens, and Conſequently as 2c comes nearer to it, the Diſtance of the Diſtinct 


ven Day ſee: Baſe at the Retina muſt be Proportionably Enlarg d, as well as the Image, which is 


e Impreſsd upon it, which is altogether Impoſlible, unleſs we can ſuppoſe the Retina 
: to be Extended beyond the Lens of the Eye to the Length of bd on the one 
Hand, or to the Breadth of the whole Object àc on the ottier; which will be above 
the Power of any Mulcles to Effect, whatever Faculty they may be Reputed to have 


that way. 
M 02>; pestbks Which, where the Eye is Fix d and Unmov'd, and cannot with the 


welter bi jeaſt Reaſon be Thought to be Alter'd in it's Figure by the Compreſſion. of it's 


mini ſhed in P 
pan a 70 thei Muſcles, this Proportion does not Obtain, for we do not {ce an Object Double at 


Difance. Half the Diftance and Triple at one Third of the Diſtance, &. But it Continues 
Viſible in much the ſame Magnitude for a Conſiderable Space together. | 


' This Reaſoning F. 23. IHIS Propoſition farther is not only Contrary to the Appearances in Nature, 


5174) 72. but to other Parts of the Preſent Philoſophy ; for by Propoſition the 53h in Plano-Con- 


that which is 
Alledg'd in o. vex Glaſſes, when a Nigh Object is Placed more Diſtant than the Focus, there is one 


ther Tropa Certain Rule for Determining the Diſtin& Baſe, in which the Difference betwixt the 


. Diſtance of the Object and the Focus is Conſider'd, and the Proportion Aſcertaind 


with Reſpect to that Difference; by Propoſition the 7 In Double Convex Glaſſes, the 
Rays Proceeding from the Diſtance of a Diameter of one Convexity are United at 
the Diſtance of a Diameter of the other Convexity; which Propoſitions cannot be 
Reconcil'd with the Preſent, for cd being to e d.: ac. ge, whenever cd and ed are 
Equal, and the Diameters of the Convexities Equal, ac ande 5 will be ſo like wiſe by the 
9th Propoſition, but we never find the Images of Objects in a Dark Room, or in 
the Eye, of the ſame Magnitude with the Objects themſelves; And as to the Dif- 


ference betwixt the Focus and the Diſtance of the Object in Pe Men- 
tion'd in Propoſition 57h, ſince a Double Convex is a Double Plano-Convex in this 


Philoſophy, ſuch a Difference ought in ſome Proportion or other to be here Con- 


ſider d; but that it is not, is Evident, ſecing, whether the Object is in the Focus it 
ſelf, or on this, or the other Side, of it, the Diſtance of the Object is only Aſfirmd ä 


without any Difference of that Kind, to Determine the Diſtinct Baſe eg. 
Contrary to the F. 24. LEr us now Examine into the Preſent Aſſertions, which we ſaid were 
TO in not Agreeable to cach other, for ee is no otherwiſe Prefum'd to be one Direct 
” Line than as ed is Refracted Parallel to c dz let therefore ed be Parallel to cd, and 
dg to 4 4, fo as e and g ſhould be Determin'd in / and 9, it is Manifeſt, that the 


Ilines Drawn from / and q will not Comprehend the ſame Angle with thoſe, which are 


Produced from e and £1 and therefore cannot make a Similar Trianglc Witt 4 c 


| upon which Suppoſition this Reaſoning Depends. 
Propeſution the F. 25. Prop. 27th is, that the Object and it's Image in the Diſtinct Baſe are Re- 


venth Ex- 


plain d, that Image in the Diſtin& Baſe ; And ſince the Object and it's Image are Reciprocal, 


An Tf: ciprocal; Thus, See the foregoing Figure, 4 be being the Object, e fg is the 


the Oeſaã and thee Image may be Conſiderd as the Object, and 4 bc on the Contrary will 


ee Image; In like Manner, let the Sun Project his Image in the Focus of 


Reciprocal, 
Molyneux a Convex, that Image Reciprocally may be Conceiv'd as a Real Sun, which wilt 


e wp * have it's Diſtin& Baſe as Large, and as Remote, as the Real Sun is, fo that every 


and Corollary, Convex: will have-two Focus's, one in- the-Image, and the other in the Object. 


Ae, F. 26, Inn for pr Reaſoning is, as if we ſhould Affirm the Fountain and the 
againſt this, St eam, which is Deriv'd from it, is Reciprocal, and Mutually Inter each other, and 


wer „ therefore Conclude, that becauſe the Stream Runs down from it's Source, it is car- 
to ſuppoſe, that TY 
beeauſe the ,, ſtrate, that ſince an Adequate Cauſe Produces it's Proper Effect, in Return the Ef. 


2 fect will Produce it's Cauſe; The Caſe is the ſame here, the Sun, or any other Ob- 


fore the Effict ject, by a Derivation of Light from either, and a Refraction of it to a Focus, Expreſ- 


eng the ſes an Image in the Diſtinct Baſe, and where there is an Object, in ſuch a Circum- 
| | ſtance 


d up to it in a quite contrary Current; or as if we thould Pretend to Demon- 


Chap. 1 Converting Synple or Plain Vion: $27 


tance of it, there will be an Image, and Reciprocally; But from thence to Infer, that 
there is « ſort of Reaction in the Image, by which it Returns the Rays back to a 
Focus in the Object, is to ſuppoſe the Rays Actually Refracted in two Contrary and 
Oppolite Directions, Namely, from and to the Object; or, which is all one, that they 
Reſult back to the Source, from whence they Flow, at the ſame Time, that they are 
Deriv'd in a Direct Stream from it. VVV 


F. 27. Ir is Plain and Evident, that all, which can be ſaid in Reſpect of theſe % imer 
Reciprocal Focuss, is only this, that the Object, as the Cauſe, has at ſuch a certain eee 
Diſtance from the Glaſs, ſuch a certain and Determin'd Focus, as it's Effect, or on plain'd. 
the Contrary, the Focus, Conſider'd as the Effect, will have an Object at ſuch a 
Diſtance for it's Cauſe; ſince it is Extremely Unreaſonable ro Think, that Rays ſhould 
have the ſame Properties, when they are Conſiderd as Active, as they have, when 
they are only Paſlive ; for whilſt they are Impreſſed from the Object upon the Lens, 
they are Active towards the Lens, and Paſſive, or Unactive, from it towards the 
Object, and fo likewiſe from the Lens to the Focus; But if the Diſtin& Baſe is 
now Imagin'd to be Active, the Rays on the Contrary will be Active that way, in 
which they were before Unactive; and Conſequently, unleſs Action, and Paſlion or 
Inaction, will Produce the ſame Effects, the Object and Image cannot be in the 
Senſe, . which this Philoſophy ſuppoſes, Reciprocal. 5 „„ 

F. 28. BEslbks, the Falſehood of theſe Reciprocal Focus's is Manifeſt from Hence, This Reaſor- 
that the Object 4 bc, as it Approaches nearer to the Lens, makes an Alteration in ' L, 
the Dimenſions of the Image, which is Proportionably Increaſed to the Approach of oe of 
the Object, whereas on the Contrary, the Approach of the Image has not the like gs 7 

neter ter 


Effects, ſince the Object continues Immutably the ſame. We ſhall therefore here bj. an Apres 


Conclude the Preſent Chapter, having Confider'd all that is Material in the Ab- 5 or a Kece/ 
ſtracted Reaſoning and Demonſtrations of this Science, from which we ſhall Proceed % 4% Lens, 


whereas thoſe 


to the Explanations given us of the more Evident Phænomenons, it Undertakes to of be Image 

Solve. After we have ſaid in General, that the Properties of Meniſcus Glaſſes are e. 

only, and no otherwiſe to be Explained, than by Aſcertaining the Expanſive Forces 

of Light and the Contractive of the Glaſſes, and Examining into their Mutual Ad- 

| ions upon each other; And the ſame Doctrine Obtains both in Relation to the Re- 
fractions of a Sphere, or the Determining the Diſtin& Baſe of an Object. 


© it x v. IX. 
Concerning Simple or Plain Viſion. 


* HE firſt Appearance, which this Philoſophy Endeavours to Account for, is Propeſrcion 

I the Manner of Plain Viſion with the Naked Eye; 4 be (Fig. F.'3 ) is an Object, * e 
lm is the Globe of the Eye, in which 24h g, Comprehended betwixt the Tunica Fe 8 
Cornea ##, and the Convex g h, is the Aqueous Humour; go h, Contain'd in the 1% 
Lens, the Chryſtalline; g hm, which lies betwixt the Chryſtalline and the Bottom of e 
the Eye, the Vitreous; but in the Preſent Opticks the Chryſtalline Humour is only brop. TY 
Conſider d, as Subſervient to Viſion, and the Refrattion of the Rays from the Ob-“ 
jet a h c thro it to the Bottom or Retina of the Eye def, 

F. 2. Ir is therefore to be Obſery'd upon the former Section, that the Writers in 2 Chryſtal. 


Opticks Expreſly Mention three Sorts of Humours, the Aqueous, Chryſtalline, and {me Humour 


Vitreous, and yet one Refraction of the Rays thro' the Chryſtalline is only Con- re DE ve 


ſiderd, which at leaſt is a Poſtulatum, that may be Juſtly Diſputed ; for ſince they are > Father 1 8 
all Acknowledg'd to be different Mediums, why in the 1/7. Refraction a Meniſcus, or % Ag 
Concavo-Convex, or in the 3d. a Concave Medium, ſhould not have their Particulat 7 e er 
Lawsof Refracting, as well as in the 24. a Double Convex ſhould, will not be caſily Sol- 2% Reajor 
v'd; Eſpecially, where by no Experiments, which have been made, the Aqueous, Chryſtal- 3 
line, or Vitreous, Humours are any ways Aſcertain'd in their RefraQive Force, as they Lye 

in the Eye, and therefore not the one to be Prefer'd to the other; unleſs we are willing 

to Allow, that this Philoſophy may give a Particular Indulgence to the Humonr it 

Eſpouſes, without Aſſigning the leaft Reaſon, why that ſhould be more Important 

or Conſiderable than the Reſt. On the Contrary, the Doctrine of the Expanſive 


and 
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„ Concerning Simple or Plain Viſin. Book IV. 


and Contractive Forces Requires, that we ſhould know, what Force of Expanſion 
or Contraction belongs to Each, which is more Significant to the Hxplaiyng of Witen 
chan any Convex, or Concave, Figure of the Humours whatſoever. +: 


A farther F. 3. FARTHER, this Explanation of Viſion Propoſes, rn wy Wah ron of the 
Account of Object ſhould Flow the Rays gh, gh. ge. | 
brett ec. which, being Refracted by the Chryital- Sees e x LT Wes 
Dioptricks line Humour g , are again United at the Bot- oy 9. — "UNE 

* 25% tom or the Retina of the Eye in f e and 4, e er! 


Pare, 14. 4008 ſecing it is Neceſſary, that the Pencils of Wo = 
Rays ſhould: have their - Preciſe Apices in the hes 
Points d, e, f, to make Viſion Diſtinct, tis like- ; 

wiſe Requird, that there ſhould be a Power 1 8 75 * 

the Eye of Adapting it's ſelf to Nigh and Diſtant 

Objects, the Rays of the former of which, Pro- | 


ceeding from the Luminous Points, Diverge _ 1 N 2 

more than thoſe, which are Deriv'd from Re- N 
moter ones; but how this Conformation of the LDL 
Eye to the different Incidences of Rays is Ac- © Ale 421 
compliſhed, ſo as to Collect them to certain * . 
Points in the Retina without any Manner of. 1 LYN 4 
Confuſion, is Undetermin d; however two ways e 
are Thought of, by which this may be done; . 
Either by the Approach and Receſs of the . 


Chryſtalline to and from the Retina, or by 45 
the Change of it's Convexity, but which of 
them it is, is Reſign'd to the Anatomiſts to In- 
quire, and at Preſent is only Conjectur'd, that 
they Attend each other, Namely, that a leſs 
Convexity of the Chryſtalline is Accompany'd . n 
with an Elongation of the Eye, and a greater 2 
with a ſhortening or a Contraction of it; It is 
allo Obſeryable from this Account of Viſion, 
that the Rays from each Point of the Object are Confar d e on the Pupil of the 
Eye g h, ſo that, if it were not for the Refraction of them by the Chryſtalline or Lens, they 
would Proceed to the Retina in the utmoſt Diſorder, ſince the Rays from the ſeve- 


Ng 


” W nnn 
ry 


— 


ral Points of the Nen a, b, and 6, We there ſuppos d to be Mixed and United 


into one. 
whe 8 F. 4. IN Anſwer to this 8 3 of Viſion we muſt firſt 8 in General, 
"hi Scene of that it is very Surpriſing, that Twenty Seven Propoſitions ſhould be Spent in this 
no Uſe ro the Science of Opticks without being able to Apply one of them to the Explanation of 
1 ; the firſt Principle in it, the Caule of Sight, and how it is Perform'd in the Eye; 
- ſince there are not any of them Cited to Confirm this Doctrine, which Undoubtedly 
they ought to be, if they were of any Significancy to the Proof of it, and which is 
therefore a farther Conviction, that all, which has gone before, is nothing elſe than an 
Abſtracted Reaſoning, and is of no greater Service to the Demonſtrating, by what 
Methods we ſec, than the moſt Abſtracted Propoſition or Axiom in the Mathematicks, 
that the three Angles of a Triangle are Equal to two Right ones, or that 90, 60, 
and zo Degrees are Equal to 1 80. 
Zhe foregoing . 5. BUT. that, which is more Unhappy in this Doatine of Opticks is, that ſe- 
Propojuions veral of the Propoſitions, before Demonſtrated, are ſo far from Complying with the 
Account of Preſent Account of Viſion, that they Contradict it; for by the Preceding Propoſitions 


ion. the Lens Collects the Rays at a Definite Diſtance from it; And if the Object is nearer 


or farther off, there are only four Caſes; Either, where the Object is Placed at a Greater 


or at a Leſs Diſtance than the Focus, in which Suppoſition there is a certain Rule to 
find out the Diſtance of the Focus, which is before Alledg'd, Propoſition 5-h and 
7th; Or, where it is Placed in the Focus, in which Caſe after Refraction the Rays be- 
come Parallel ' Propoſition 67h ; Or Laftly, where it is Placed at the Diſtance of the 
Diameter of one Convexity, in which Circumſtance the Rays will be Refracted to a 
Focus at the Niitanes of the Diameter of the other Prop. 9th; Butin ne Preſent Account 

the 
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Particular Angles of Incidence, as the Convexity of the Chryſtalline Humour, or its 


it would on the Contrary Refract them to a leſs Diſtance than de, and in a leſſer 
Circuit, Granting the Diſtance of the Object from the Eye to be the ſame. 


will be Collected to a nearer Focus than ef, and at a lefler Diſtance of it will be Humour Con. 


will Jointly Contribute to Collect the Rays to a much nearer Focus than def, as 


2 from the Lens than def.” 


Chap. IX. 5 | Conterning Simple 2 Plain Viſion. TO 329 


the Focus of the Refracted Rays will not be at two or three Determin d Diſtances, 
but at a Thouſand or a Million Varying ones, which let the Convexity of the Chry- 
ſtalline Humour, or the Elongation of the Eye, be what it will, can never be Solv'd; 
ſince by thoſe Caſes the Abſtracted Part of this Philoſophy only Determines two or 
three different Focus's, and upon the Snppoſition of Parallel or Diyerging Rays in 
General, as well as of one, that is, a large Kind of Convexity in the Glaſs; but 
the Preſent Doctrine Aſſerts an Infinite Number of Focuss, and Rays to have theit 


Remoteneſs from or Approach to the Retina, is Alter d. 

F. 6. Wr ſhall yet Omit this Compariſon bet wirt the Preſent Account of Vi- From 5h, 
fion, and the Abſtracted Reaſoning in Opticks, which Precedes it, and Conſider, 3 
whether the Account it's ſelf of en is Juſt, or what a Rational Mind may AC- 4 Part of ths 
quieſce in; As to what Concerns the Radiation of the ſeveral Points of an Gbject, . u rol 
we have already Conſider'd that way of Reaſoning, and have Shewn it to be alto: 
gether Unſfatisfattory in an Unprejudiced Inquiry into the Nature of Things; we 
ſhall only Add, that the Expreſſion of the Point à in the Object in the Point F of 
the Image is cither a Full or only a Partial one from this ſuppos'd Derivation of 
the Rays from 2; If it is a Full and Compleat one, all the Rays ſhould be Col- 
lected in /, w Which Radiate from a, whereas there are only thoſe, which Fall upon 
the Pupil go h, and are but a ſmall Part of thoſe, which are Incident from a; If it 
is only a Partial Expreſſion of the Point 4 in the Retina, it will Follow, that as 
we only {ce one Part of the Points, a, b, and c, ſo we Receive one Part of the 
Object only a be at the ſame Time, that we are Imagin'd and ſuppos'd to ſee the whole. 

F. 7. Thar Moreover, which this Doctrine Depends upon is, that the Rays, The Different 
which are Emitted from 4, b, or , ſhould be Collected to ſo many ſeveral Points e e 5 « 
in / e, and d, which is ſaid muſt be Perform'd either by a different Convexity of hn 25 
the Chryſtalline Humour, or elſe by it's Approach to, or Receſs from, the Retina of der 4 in or- 
the Eye, or both together; As to the different Convexity of the Chryſtalline Lens, Rag 9 
which we ſhall fitſt Conſt der, that does not ſeem to be Capable of Producing the 
Effect, which is Deſired, Namely, of Collecting the Rays, which Flow from the 
Object #b c, when it is Carry'd to ſeveral Diſtances from the Eye, at the ſame Diſtance 
nearly of the Retina from the Lens go h, and in much the fame Points 4, e, ; for the 
Convexity of the Lens go h, if it is Imagin'd to be Flatter, would Refract the Rays at a 


farther Diſtance than def, and in a larger Circuit, if more Round and Protuberant, 


F. 8. Ir the Diſtance of the Object is Vary'd, and the Convexity of the Lens is 2 ee x 
onvexiy o 


not, the ſame Effect will Follow, that the Rays at a Greater Diſtance of the Object the Chryſtalline' 
to a farther, by what is Subjoin'd to Prop. 4. Concerning Nigh Objects or Diverg- J e 
ing Rays, Where it is ſaid, that Rays, which leſs Biverg e from a Point in 2 5 
the Object are ſooner Collected than thoſe, which Diverge more; From which it is | 
Conſequent, that either a leſs Convexity of the Lens, ſuppoſi ing the Diſtance of the 

Object to be the ſame, or a leſs Diſtance of the Object, ſuppoſing the Convexity of 

the Lens to be the ſame, will Collect the Rays at a farther Diſtance than de f, and 

in a larger Circuit, and on the Contrary, that a Greater Convexity of the Lens, ſup· 

poſing the Diſtance of the Object to be the ſame, or a Greater Diſtance of the Object, 

ſuppoſi ing the Convexity of the Lens to be the lame, "WAL Collect the Rays to a 

neater Focus than def, and in à leſſer Compaſs. 

F. 9. Ir therefore we now Imagine, both the Convexity of che Lens and the The e 
Diſtance of the Object to be Alter'd, either the Chryſtalline muſt grow Flatter, as the 5h Chryſtaline 
Object Removes from it, and more Gibbous and Rounder, as it Apptoaches it, or, Humour 
on the other Hand, it muſt grow Rounder, as the Object Removes from it, and Flat- ; Confider d 
ter, as it Approaches it; If the laſt, both the greater Convexity of the Lens above 
what is Expreſsd by go h, and the Increaſe of the Diſtance beyond 6 , 
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on the Contrary, a leſſer Convexity and Diſtance than g o, and bo, will Unite in 
Producing one and the ſame Effect, Ne, of 9 on: FROM to a hire” 
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The Figure of 


530 Ave Simple or Plain Viſion. Book IV. 


ee oh” F. 16. TIE firſt therefore, if any, muſt be Affirmd, that the 8 of the 
the Chryſtallins Lens grows latter, as the Object Removes from it, and more Gibbous and Round, 
Conſiderd. ads it Approaches it; If ſo, we cannot but Ask the Reaſon why, or on what Ac- 

count, or upon what Manifeſt Proofs and Demonſtrations it is, that the Convexity 


of the Chryſtalline Humour ſhould be Leſs, as the Diſtance of the Object Increales, 


rather than it ſhould be Greater ; If there is no Argument, that can be Produced 
for it, as it is Certain there cannot, it is Evident, that the Diminiſhing the Convexity 
of the Chryſtalline-in Proportion to the Diſtance of the Object Increaſſ ing, is only 
a Principle Arbitrarily Aſſum'd to Explain a Phænomenon in Viſion, which could 
not be done without it, and therefore all the Reaſon of it's being Introduced into 
the Preſent Philoſophy, is becauſe it is Neceſſary to it, a Method of Solution which 
an Impartial Inquiry into Nature may be Juſtly Aſham'd of, however Frequently it 
is Practiced by our Modern Reaſoners; For there Certainly can be no Connexion, in 
the Nature of Things, betwixt an Increaſe and Decreaſe of the Convexity of the 
Chryſtalline, and a Decreaſe and Increaſe of the Diſtance of the Object, which is in this 
Philotophy Neceſſary to Viſion, or at leaſt no more Connexion, than there is be- 
twixt the Increaſe and Decreaſe of the Convexity of the Chryſtalline and the In- 
creaſe and Decreaſe 9 the Diſtance of the Object, which would Deſtroy all Vi- 
ſion. 
the Different F. 11. Mon EOVER, in this way of Argueing, there muſt be ſome Certain Diance 
Convexity of of the Object as bo, where the Rays are Refracted to the Bottom of the Eye by a 
the C:ry/talline Particular and Determinate Convexity of the Lens gh, if therefore the Object is 


Coal, farther Remov'd than 4 bc, the Convexes of goh will Proportionably come nearer 


Conſider d, 
and the Receſ; together; On the other Hand, if-the Object is Placed any where betwixt the Eye 


ps 775 and 4 be, the Convexes will Recede in Proportion from each other; which Contrary 
10 the Reina. Properties in the Lens are Inconceivable, that when the Object is on the farther 
Side of abc the Lens ſhould Contract it's ſelf, and when on this be Dilated to a 
greater Convexity; For as to what Concerns the Muſcles of the Eye, they do not 

ſeem to be Contriv d for the Alteration and Change of it's Figure, but for the Suſ- 


Rohault. penſion of it in it's Proper Place, and for it's Rotation and Motion, Suitable to 


Cap. 28. 

5 5 12. What we find to be the Office and Deſign of all other Muſcles, which are not 

. for an Inflation or Depreſſion of the Parts, to which they belong, but for their 
| Action. 


The Different 
Convexiy of When the leaſt Alteration in the Figure of it cannot be Reaſonably Suppos'd, that even 


the Chryſtalline then the Rays are Refracted to def at ſeveral Varying Diſtances of the Object, and that we 


Conſider d, and 
333 ſee Clearly and Diſtinctly thoſe Objects, which are Expos d to our View, at very dif- 


and Approach ferent Intervals, at the ſame Time that we cannot Imagine there is a Diverſity in the 


; 12 Figure of the Eye, which ſhould be Capable of Producing ſo Conſtant an Effect, as 


Retina. 
0 that of Clear Viſion; And for the like Reaſon it is, that we may Juſtly Conclude, 


| that the Remojenels or Acccls of the Nest has no Influence in this Phænome- 
$#5 13. Fon if the Figure of the 1 in General was to be Conſider d in an Ex- 
the Eye Con- planation of Viſion, we ſhould only ſee Objects in a Direct Poſition to it, accord- 
7 5 ing to the Account of this Philoſophy, Namely, in 4 6c, or in ſome Situation, or o- 
Various poſi- ther, Parallel thereto ; whereas it is Matter of Fact, and our Senſes will Juſtify us in 


tions 7 ozjeds the Aſſertion, that we ſee Objects at one View in a Thouſand different Poſitions to 


Sees the Eye, and not only, when they are Parallel to 46 c, but when they are Placed in 
Right, Obtuſe, or Acute, Angles, to what is here Repreſented, that is at leaſt in a 

_ "Hemiſphere: Round it, if not more. 
The Refradfions F. 14. BESIDES, as the Object may be Placed in thats Situations, which the Preſent 
ry fa Opticks do not Account for, ſo if we take it in that Situation, which is here Pro- 
e pos 'd to us, it is Inconceivable how the ſame Lens, which Collects the Rays from 6 


in the Object to e in the Retina, ſhould have the ſame Faculty in Collecting the Rays 


from 4 and c in the Object to f and 4 in the Retina, and the ſame may be ſaid of 


the other Intermediate Points; for it Appears to be Impoſſible, that the ſame Lens 
ſhould Collect Rays in that different Manner, which is here ſuppos d; Farther in the 
ſecond Place, the Rays upon their Refraction are Determin d in def the Chord of 


the Arc or in _ Arc it ſelf 3 If in a ſtrait Line, there will be only the two Ex- 
| | tremities 


F. 12. Lasrur, it is Notorious, that whe the Bye is Fixed and Ve d, and 
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Chap. Ix. Concerning Simple or Plain Viſion. 


tremities 4 and 7 Viſible ; If in the Arc it ſelf, the Repreſentation of a ſtrait 


Line will be in a Curve one, nothing of which is Accounted for; Laſtly, it is Fact, 


that the Object à be will be Repreſented in def without any Retractions of a Lens 


at all, as is Evident by the known Experiment of Objects being Repreſented on Pa- 
per by Admitting the Rays thro' a Foramen in a Window-Shut into a Dark Room, 
without any Interpoſition of a Lens, or any Imaginary Refractions of the Rays thro! it. 


F. 15. WE are Morcover to Obſerve, that if the Rays could be Collected to the The pre 
ſame Points, 4, e, f, in the Retina, at Differing Intervals or Diſtances of the Object, 


or in the ſame Diſtance of the Object, yet this Scruple will ſtill Remain, how one 
Point in the Object ſhould be only ſeen, where a Million of Rays are ſuppos'd to 
be Emitted from it; For either each ſingle Ray has an Effect upon the Organ of Sen- 
ſation, or not; If not, if each ſingle Ray has no Force in it's Impreſſion upon the 
Retina, all of them together cannot have; If each Ray Obtains it's Separate Force, 
as eh, eo, and eg, Cc. by the Property Alledg'd in this Philoſophy of the Eye's 
Purſuing the Rays in the ſame Direction, in which they are Incident, the Point 6 
will Appear to be Larger than the whole Length of the Object a#c, ſince eh, co, 
and eg, Prolong'd in Direct Lines from e, will Fall at a greater Diſtance from 6, than 
a and c do, in the ſame Strait Line 264 Produced; And the ſame may be ſaid of 
every other Point as 4 and f, which, if their Rays are Purſued in the ſame Manner, 
would make the ſeveral Points in the Object Longer than the Object it's ſelf, and 
Coincident with each other, both which are Contrary to the Preſent Hypotheſes, as 
well as to all Senſe and Reaſon ; If it is faid, that the United Forces of all the Rays 


from one Point in the Object Refracted to another in the Retina are only Capable of bart 1. 
Producing Viſion, that is Manifeſtly Falſe, ſince Viſion by Experience may be Ef- f. 4. 


fected in e, when the Pencil of Rays is greater or leſs by the Nearneſs or Diſtance 


of the Object, which could not be, if the Collection of a certain Number of Rays = 1. 
| . 
9.18. Cay. 33. 


was Neceſſary to cauſe a Senſation in us, and when there is not ſometimes a Tenth 
or a Hundredth Part of the Rays, which Flow from the Point of any Object, Refracted to 
the Retina, and never all of them; But if it is Acknowledg'd, that ſometimes more, 


and ſometimes fewer Rays can Produce Viſion, it is at the ſame time Confeſſed, that 
geh, for Inſtance, may Conſiſt of ſo Large a Number, that a Tenth or Hundredth 


Part of them may Cauſe that Senſation in us, and if ſo, by what Foregocs, the 
Eye muſt Purſue each of thoſe Parcels of Rays in the ſame Direction, in which they 
Fall, which, as before has been Prov'd, is Abſurd, 3 1 


F. 16. Ir is farther to be taken Notice of, that in goh the Rays are in the Ut- S ita 
moſt Confuſion, which are made to be ſo by an Arbitrary Drawing of them from ret e . 
the Rays upon 
the Pupil of 


the ſcycral Points of the Object 4, b, c, in Compliance with the Situation of the 


* + 


Lens g 0h, or not; If the firſt, and as the Eye comes nearer, the Rays arc in a 
greater Inclination to 2 bc, ſo that the Angles ce, Yao, are Leſs, and ac Larger, or 
as the Eye Removes farther off from abc, the Rays are in a leſs Inclination, ſo that 
the Angles co, b ao are Greater, and à f Smaller, two Abſutdities will Follow ; 
1/7. That co and 40 ſhould mect at all the Points betwixt “ and o, or elſe there will 


be ſome Point o betwixt o and , in which the Rays are not in the utmoſt Confuſion, 


Contrary to the Hypotheſis; If they meet in every Point betwixt thoſe two Terms, 


they cannot be Propagated in Cones, or Parts of a Sphere, from 4 and c. Conſider'd 
as Centers, or, which is the ſame in this Plane, in Circles from 4 and c, as Centers 
of thoſe Circles, which likewiſe is Contrary. to another Hypotheſis in this Philoſo- 


phy; For let the Circumference be Drawn thro' o, it is Evident, that the Rays, 
whilſt they are Extended from the Centers à or c, will Interſect the Line b at Ir- 


regular Diſtances, and therefore not in every Point of it, unleſs a ſtrait Line as bo 


can be Imagin'd Commenſurate to the Circumference from 4 or e; But it is Ab 


ſurd in any Philoſophy to Introduce Hypotheſes for the Explanation of the ſame 
Thing, which Contradict and Deſtroy each other; 2d. A ſecond Abſurdity is, that if 2 0 
and o are Arbitrarily Drawn, ſo as to meet each other in any Point betwixt o and 
, ſince the Angle 4%, is Equal to 40 c, it will be Conſequent, by the Approach of 9 
to h that A, may be Ten times as Great as à c, but ſince 4c could never be Expreſs'd at 
it's full Length in the Retina, it is Impoſlible, that That, which is ten times more Extend- 


cd, ſhould be: On the other Hand, if the Rays are not Arbitrarily Drawn from 4 and c, 


but are Fixt and Determin'd in one certain Point o, which is here Expreſs d, it is Abundant- 
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turn the Action 
of the Rey nor can be, unleſs one Ray of a Force not much Greater than another may be ſup- 


Z ; WM Yo. Concerning Simple « or Poke N 2/101." ; Book IV. 


ly Manifeſt, that if the Lens g H is Remoy'd farther off from abc, or brought 
nearer to it, there will not be a Confuſion of Rays from all the Points of the Gb. 
ject a bc, in one at o in the Chryſtalline, which this Philoſophy Builds and Depends 
upon ſo Entirely in it's Preſent Demonſtrations; For if it did not, ſuppoſing the Lens 
2 0hto be Placed in vt or 5 9, what Terrible and Puzzleing Work ſhould we have to make 
theſe Rays Unite with all the Uniformity Imaginable in the Points d, e, and ?? And yet 
for all that we can at Preſent fee, the Lens may be as well Placed in thoſe Poſitions, 
as in that, in which it is, unleſs we may be Allow'd to Draw the Rays from à and 
„ with what Arbitrarineſs we Pleaſe, which, we have FROG, cannot be done without 
the greateſt Abſurdity and Contradiction. 
Concerning the F. 17. THE next Thing we are to Conſider in Viſion: is, that the Repreſentation 


pr us of the Object abc on the Bottom of the Eye fe 4 is Inverted, as it is likewiſe on 
/ * 


Inverted in à Paper in a Dark Room, from whence this Inquiry may be Naturally made, how 


the Bottom of jt comes to Pals, that we ſee Objects Erect, when by this Account they are Inver- 


_ e ted in their Impreſſion upon the Retina; To Solve this Difficulty, Thoſe, who Profess 


Dioptricks an Abſtracted Opticks, are willing to Diſclaim the Solution of it, as not belonging 


Prop. 28. to their Province, becauſe it Eneroschtes upon another Queſtion, that is, What the 


Par. 1 


5 . Properties of the Soul are in ſuch Circumſtances of the Image of an Object being 


OG Imprinted on the Bottom of the Eye; However, they have not Thought Fit wholly 
7 1. to Omit the Aſligning a Reaſon for this Phænomenon, which is, that the Eye Pur— 


ſues the Rays back in the ſame Direction, in which they Fall, or, which is the ſame, 


that, the Eye in the Point / Receiving a Stroke or Impulſe by the Protruſton for- 
wards of the Luminous Axis 4 0 ½ the Mind muſt Neceſſarily be Directed to Con- 


ſider this Percuſſion, as Deriv d from the Point A rather than from the Point c, or 


any other. 
F. 18. As to the Willingneſs, which Opticians ew of being Fxcus'd from Sol 


e ving this Difficulty, it ſeems to Proceed from a Conſciouſneſs they have of the In- 


the foregoing 


Phenomenon ſufficiency of their Principles to do it: On the Contrary, we Inſiſt, that it as Pro- 


not to be Neg- 
neee, perly belongs to a True Docttine of Opticks to give an Account of this Appearance 


it Terminates ds any other, which it Conſiders; For if we might Neglect it, becauſe it Borders too 


ea ee much upon an Inquiry into the Nature of the Soul, we may Equally Diſcard the 

ture of the Magnitude, or Apparent Places, or the Diſtances, or Indeed any other Circumſtances, 

Soul. in which Objects are ſeen, becauſe we do not, nor are ſuppos d to know the Paſſions 
of the Mind, which Reſult from ſuch Impreſſions; that is, the Whole Science of Real 
Opticks will be Foreign to the Purpoſe, and we are Advisd to Acquieſce in a Vain 
Knowledge of Rays, and their ſeveral Progreſſes thro' Glaſſes of different Figures, or, 
for it is the ſame, in an Abſtracted and Notional Reaſoning upon them, tho we ſhould 
not be able to Apply it to one Explicit Phxnomenon of Nature, or of Viſion. 


No more Rea- F. 19. Non is the Reaſon, which is here Alledg'd for this Appearance much bet- 


/on that the ter than the Excuſe for not Explaining it; for why a Point in the Object ſhould be 


Hye ſrould Re: ſeen by the Axis rather than any other Refracted Ray we can Name, is nor aid, 


. pos d to Enjoy a Prerogative almoſt Infinitely Superior to it; much leſs can we 
Axis than of Imagine, that the Axis ſhould Aſſert a Diſtinction to it's ſelf in Preference to the 
any other Ray. Force of a Million of Rays Acting together, each of which has one, not 

much Inferior at leaſt to that of the Alis, which yet in this Philoſophy is only 


Conſider d and Eſpous d; If the Axis and Refracted Rays are nearly Equal in their 


Force of Percuſſion or Impulſe upon the Eye, for the ſame Reaſon that the Mind 


Refers it's ſelf back from e to o, it ought to Reat from e to g and h, by which 


ſelt. : 
Aleving = F. 20. 3 altho' Wwe mould Aue that hs Kiwis is only Concern'd in Exci- 
ene ting the Mind to Obſerve it's Direction, it will yet be Unaccountable, why it ſhould 
the Direction not Purſue that Direction, either to a Leſs or to a Farther Diſtance than that of the 


e Ges Object from the Eye; that is, notwithſtanding we ſhould Acknowledge the Impreſſion, 


15 not Certain 


or krovid where Which is made upon e from 4 or o, to be Return'd in the ſame Line, yet from any 
5 Property in the Mind, or in the Object, it is not Certain, where the Reaction of 
i 


it's felf. the Eye, or at what Diftance, it will be 'Determin'd ; If it is faid in the Object, 


from which the Ray Flows, or is Deriv'd, that cannot be Proy'd from the Force of 
the 


Means the Point 6 would be Diffus'd into a Line much longer than the Object its 
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the Mind, upon which the Impreſſion is made, unleſs it were firſt Aſcertain'd, how 
far that Force Extends in it's Reacting upon any impulſe, which it Fcels ; Nor can 
it be Evidenc'd from the Object it's ſelf becauſe it cannot Determine to what Place 
the Rays, which it Emits, ſhall either Proceed or Return, ſince it Reſigns them to 
the Power of orher Beings, on which they Fall ; Thus in Tranſparent Bodies they 
are Refracted, and in Opake Reflected, to different Angles, Lengths, and Diſtances. 
F. 21. WE muſt farther ſay, that this Inverſion of the [mage in the Eye is 8appoſorg what 


Grounded upon a Falſe, or at leaſt a Precarious Reaſoning, 17 97 is, that, becauſe Koe # i 


not Prov'd 


we Obſerve the Object Inverted in a Dark Room, or even in the Bottom of an Ar- from the Kr. 
tificial Eye made Ul: of in Experiments, theretSre it is fo in Real Viſion or in the periment of the 
Retina of the Eye, which the Viſtve Faculties of our Minds Employ for their own PN 5 
Information; Whereas it is not Certain, that an Object does Paint the Image Inverted Room or upon 
upon the Paper or the Artificial Eye, becauſe it Appears fo to the Narural, unleſs wa 1 
we Firſt and Previouſly know, that what is Ere& in the Object is Inverted in the ee 
Eye, or which is the ſame, what is Inverted in the Object is Erca in the Eyc, which Real is luver- 
is the Thing to be Prov'd; for if this Principle is not known, we are not Certain, 

but What is ſeen Inverted in the Object, which in this Caſe is the Image upon rhe 

Paper, or the Artificial Eye, may be alſo Inverted in the Eye, and what is ſeen E- 

rect in a Natural Object may be alſo Painted Erc& in the Eye; But according to the 
Reaſoning of this Philoſophy, that which is Painted Inverted in the Eye may Really be 


Erect in che Object, and that which is Erect, Inverted; from whence it will Follow, 


that altho' the Image upon the Paper, or the Artificial Eye, may Appear Inverted, 
yet it may be in Truth Erect, according to the Reaſoning of this Philoſophy, be- 
cauſe what is Inverted in the Eye may be Erect in the Object, which is here the 


Image upon the Paper, or Artificial Eye, and the Object, which Appears Erect, may 


likewiſe in Truth be ſo, as in a Natural Object, ſince the Principle is unknown; but 
if it is ſaid it is known, that is Said, which is to be Prov'd. 

F. 22. LAsTLx, when we Stand Upright upon our Legs, the uppermoſt Part of 2% nodrine 
the Object is ſupposd to Fall on the lowermoſt Part of the Retina, and the lower- t True be- 
moſt Part of the Object on the uppermoſt Pa rtof it; On the Contrary, when our xg hp I 
Heads are downwards, the uppermoſt Part of the Object Falls on the uppermoſt Part # in, Na. 
of the Retina, and the lowermoſt Part of the Object on the lowermoſt Part of it, 4 Potion of 


that is, not in Reſpect of the Center of the Earth, but in Reſpect of the Parts of the objet is 


the Eye, or, which is the ſame, the Object in the laſt Caſe will be Painted on the 0. Chang 4. 


Retina in a quite Contrary Situation to what it was in the Firſt; And therefore 
the Mind, which only Conſiders, and takes Notice, as we may Reaſonably Think, 
of the Internal Poſture of the Parts of the Eye, and how they arc Affected, muſt ſee | 
the Object Erect in one Circumſtance, and Inverted in the other, which is not A- 
grecable to Experience, ſince either ways it Appears Erect. 

F. 23. AFTER the Inverſion of the Object in the Eye, we are to Examine into concerning the | 


the Explanation given of it's Magnitude, which is ſuppos'd to be Eftimated by the e ge 
given of the 


Optick Angle ao c=fo4; But how the Eye ſhould Determine the Dimenſions of Magnitude of 


the Object by the Angle, under which it is ſeen, is Inconceivable, for ſince it is not te 04jec, 
Preſum'd to be Commenſurate to def; it will be Impoſſible to Aſſign a Reaſon, 3 s 
why it ſhould be the Exact Length or Bigneſs of 4 b e, rather than of any other Line is Fxplana- 


the Object, or even beyond the Object it's elf; ſecing the Eye is Imagin'd to have Potis 
no other Direction for the Forming it's judgment of the Magnitude of an Object, Prop. 28. 
unleſs that of the Optick Angle, which will be the ſame, when the Lines, which ae 
Subtend it, are Infinitely Different. | 

F. 24. Ir is likewiſe to be Obſery'd, that the Optick Angle is Undetermin'd 


? 1 the 


ſome Placing the Point e in the Center of the Eye, others in the Vertex of the Second. 


Chryſtalline, and a Third in that of the Cornea, which muſt certainly Cauſe a great 
Variety in the Optick Angle it's ſelf, and Conſejuently of the Magnitude of the 
tame Object, even ſuppoſing we could Fix upon one certain Line, which Subtcnd- 
ed it, and which might be the Meaſure of the Viſible Dimenſions of the Object. 
which according to the foregoing Section is not done: 


F. 25. TRE 
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The farther FI 25. 1. TE Preſent Opticks Proceed to Inform us, that the Rays, which 


po tongs bo Flow from the Points of the Obje& Diverge in their Progreſs, from thence to the 


Viſion Con- Eye, and that if the Object was Infinitely Diſtant, or ſo far Diſtant from the Eye, 


eee that the Breadth of the Pupil was Inſenſible in Compariſon of ſuch a Remotencſs 
4 of the Object, the Rays would Fall in a manner Parallel, where before they were 


Dioptric. 
3 ſuppos d to Diyerge, and that by this Means they would be United at the Retina in 
* 2 7 the Points d, e, Fe 
24. FARTHER, that if the Diverging Rays bg, b h, which are Derivd from the 
Point &, meet a Convex: Glaſs, and are thereby made to Converge, and in their Re- 
fraction thro' the Chryſtalline are made to Converge yet more, they will Croſs in a 
Point before they reach the Retina 4 f, and Conſequently Paint the Image of rhe 
Point “ Confuſedly, ſince it is Diffuſed into a certain Space, whereas in Piſtinct Viſion 
it is Expreſſed in a Correſpondent Point on the Retina. 
3d. FROM wence it is Inferr'd, that Convex Glaſſes, when us'd by thoſe, who are 
call d Myopes or Purblind, or by thoſe, who are ſhort Sighted, inſtead of Aſlifting 
the Sight, are an Occaſion of a Confuſedneſs in it; Becauſe the greatcr Convexity af 
the Chryſtalline, or the greater Diſtance of the ſame Chryſtalline from the Retina, 


which in this kind of Fycs is Preſumd to be joind with the Convexity of the 
Lens, which is Interpos'd betwixt the Eye and the Object, Unite the Rays before. 


they Arrive at the Retina, and therefore Concave Glaſſes on the contrary are found 
to be Serviceable, which make the Rays Diverge ſo, that the greater Convexity of 
the Chryſtalline ſhall be only Suthcient to Unite them at the Bottom of the Eyc, or 
the greater Diſtance of the Retina from the Chtyſtallinc ſhall be at a Juſt Interval 
only to Receive and Obſerve their Union; It is upon this Principle alſo, that by 
bringing the Object nearer to thoſe, who are ſhort Sighted, it is Painted upon the 
Retina with a greater Clearneſs and Diſtinction; Becauſe the Rays, which Fall from 
each Point of the Object, Diverge more, when the Object is ncarer the Eye, than 
when farther off, and Conſequently the too great Convexity of the Chryſtalline does 
but Suffice to bring them together on the Retina, as on the Contrary, when the 
Object is farther off, it Unites them too ſoon, becaule of their leſſer Wee in 
their Incidence upon the Eye. 
4th. ON the other Hand, the Eyes of Old Men have their Chryſtalline too Flat. 
and therefore the Aſſiſtance of an Adycntitious Convexity in a Glaſs Lens is Re- 
quiſite to Unite the Rays at the Retina, which otherwiſe would Proceed beyond it; 
from whence it is ſaid, that Spectacles are an Advantage to Old Men, not by Mag- 
nifying an Object, but by making it's Image Diſtinct; ſince Old Men cannot Read 
the Largeſt Characters without Spectacles, and yet with them can Read the Smalleſt, 
though theſe with Spectacles do not ſeem ſo Large, as thoſe without them. 
$4 MoREoveR, there is an Oppoſition made betwixt a Clear and Faint Viſic ion, 
or bet wixt a Diſtinct and Confus d; Namely, either, when the Points of the Object 


are Collected to a Point in the Image, or not, which makes the Difference betwixt 


our Sceing Diſtinctly or Confuſedly; Or, when there is a greater Quantity of Rays 
in the ſame Pencil Illuminating the Correſpondent Points of the Image, or a leſſer 
Quantity of MEM, which is ſuppos'd to make Objects Appear either Clearer or 
Fainter. 

_ 6th. To which we mul Add, which is Propos'd in this Philoſophy, that to the 
Diſtinctneſs or Clearneſs of Viſion, it is only Neceſſary to Conſider a Point in the 
Object, whereas the Inverſion of it in the Image upon the Eye Requires an Exami- 

nation of the whole Object, or the ſeveral 50 of it. 
Xot an Ina: F. 26. As to the firſt Part of the foregoing Section, it is Evident, that neither 
nor a Conpa- an Actual Infinite Diſtance is Requir'd to make an Object Seen Diſtinct in the Eye, 


rative Diſtance becauſe ſeveral Objects at a much Leſs Diſtance than what is Infinite by Experience 


of the Objec 
e 7 Diſappear, nor is a Comparatively Infinite Diſtance in Reſpect of the Pupil of the 


_ He, wr Eye Requird to make an Object Seen Diſtinctly, becauſe when the Diſtance of the 
eg Object from the Eye is Inconſiderable in Reſpect of the Pupil of the Eye, the Ob- 
quiſite to lim. ject yet is fully and Clearly Diſcern'd ; For this Paper, which I Write on, whether it 


pol is brought nearer to my Eye, or Carry'd farther from it, Cauſes much the ſame Im- 
object uon the preſlion; and for the like Reaſon it is, that we cannot Suppoſe the Paralleliſm of 


I” Rays which is there Aſlerted, unleſs we can Inezine, that Rays which Flow from 
a very 


3 


ONE > 
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a very nigh Object, are Parallel at the ſame Time, that they Manifeſtly Diverge, and 
are Confeſſed to do ſo in this Philoſophy ; for we See Objects at almoſt an Infi- 

nitely ſmall Diſtance from us, in which Caſe it is Impoſſible to Conceive, that the 

Rays, if ever, do not then Diverge, and are far from being Parallel, albeit the Con- 

trary is ſaid to be Requiſite to the Painting the Image upon the Retina with a Sut- 

ficient Diſtinction. 

F. 27. Nok is the Account given of their Manner or Way of Viſi on, — are Short Si:ht rat 
ſhort Sighted or Purblind, any Confirmation of the Truth of theſe Opticks, for they Fee ch, d 9 
Suppoſe either the Chryſtalline to be more Convex in ſuch Perfons than in others, Rs 
or elſe that the Diſtance of the Retina from it is Greater, both which are Hypo- 
theſes Aſſumd at Large without the leaſt Proof, that the Figures of theſe Kind of 
Eyes are Really ſuch in Fact, Excepting that by this Means it is Thought thoſe Pha- 
nomenons of Viſion may be Explain'd, which otherwite could not be, but we have 
already ſaid, that ſuch a Procedure is Perfectly Arbitrary and Unwarrantable in a 
True and Juſt Philoſophy. N 

F. 28. Tnar which is yet Worſe is, that if theſe Hypotheſes. were Granted, they Conſas d Viſion 
are not Capable of Solving the Appearances, which they are Deſign'd to Explicate,”” Pl. 
for if the Rays are not Collected to ſeveral Determinate Points in the Retina, but 
are Diffus d into Spaces, as is Suppos d, Art. 24. F. 2 5th. we ſhould be ſo far from 
Sceing the Object Confuſedly, that there would not be the leaſt Picture or Reſem- 
blance of it Deſcrib'd upon the Eye; ſince the Rays, which are Derivd from one 
Point of the Object, would be Intermixt and Blended in the Retina with thoſe, which 
Flow'd from another, the Conſequence of which muſt be, that © would be ny 
Seen in “ and-4, bin à and c, and 4 in & and c, which could not but Entirely, not 
only Confound, but Eraſe and Obliterate the Object, and Exhibit a quite different 
Appearance from it; for no Rules or Methods of Thinking could, in ſuch a Caſe, 
ever Reduce a Space to bear any Analogy to a Point, or make a Thouſand Lines, 
laid Promiſcuouſly upon one another, form a wp coor in ror to to many Points 
Placed in Directum. 

F. 29. LEr us however Allow even this, it is Evident from F. 26. that the Pa- The Ecplanas 
ralleliſm of the Rays does not Contribute any Thing to a Diſtin& Viſion, but that „ 1 of 
whether the Object is nearer or farther off, within certain Limits, the Repreſenration G ; 
of it is not, as to its Diſtinction, Conſiderably Vary'd in the Eye; it is likewiſe: De- % we preſent 


monſtrated in this Philoſophy, that the greater the Convexity of the Lens is, and e 


the nearer it Approaches to a Sphere, the Focus will be likewiſe leſs Remov'd from 
the Lens; the nigher therefore any Object is to the Eye, and the greater the Con- 
vexity of the Chryſtalline, the ſooner the Rays will be Determin'd to a Focus; Con- 
ſequently, thoſe who are Purblind, or ſhort Sighted, ſhould See Objects leſs Diſtinctiy, 
as the Convexity of the Chryſtalline is greater, which is contrary to what the pre- 
ſent Hypotheſis Affirms, and if the Diſtance of the Retina from it is likewiſe 
ſuppos d Greater, which is Conjectur'd in this Philoſophy to AGCOmpany” the other, 
the Confuſion in Viſion will be ſtill more Senſible. 
F. 30. Ir is alſo to be Obſervd, that, at ſeveral e Diſtances, both Purblind Short Sighted 
and ſhort Sighted Men can Sce Objects very Diſtinctly, and it has been before 00 Sage 


Prov'd, that there is no Reaſon for us to Believe, where the Eye is Fixt and Un- vious Diftances 


mov'd, that there is any Alteration: either in the Convexity of the Chryſtalline ny pe gn 


it's Diſtance from the Retina, and Conſequently the Diſtinctneſs of Viſion can Pro- Zint the Fi. 

ceed from neither. As to the Eyes of Purblind or ſhort Sighted Men growing Flat gre of the, 

2 Age, and their Seeing Objects more mer . at a greater Diſtance, when Older; e e 
ir is Contradicted by all Expcrience. Glaſs is Pre- 


F. 31. WIE do not yet Deny, that Convex Glaſſes are Prijiadlicial, and Concave, rei, 


Serviceable, to ſuch Perſons, becauſe if a greater Convexity of the Chryſtalline is Pre- here is one 


judicial, as we have Evidenced, a Lens Interposd muſt be ſtill more ſo, as it Con. Reaſon 10 
tributes to the ſame Effect; and on the other Hand, ſince a Lens held betwixt the e e 
Object and the Eye cauſes a greater Confuſion in Viſion by Experience, why may the Chryſtalline 
80 not Think a greater Convexity in the Chryſtalline onght in Reaſon to do ſo Ve e. 

? Likewiſe, as a Concave makes the Object Appcar more Diſtin&, why ſhould 

we not Imagine, that there muſt be ſomething Analogous in the Chryſtalline, or the 


Eye, which Occalions the ſame Diſtin& Perception, when no ſuch Glaſſes are us'd? 


Which, what it is, ſhall be afterwards Explain'd. FS. 32. ANOTHER 
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2 eater Di- | 
rn oy 'f F. 32. ANorhER Argument againſt this way of Reaſoning in Opticks is, that as 


have a greater , 


 thana greater: 


the Rays [up- it ſuppoſes the Convexity of the Chryſtalline, 'or the Diſtance of the Retina from it, 
pod which is Extraordinary, ſo it likewiſe Preſumes a Divergence of the Rays to be more. than 
os Uſual, which this ſuppos d Convexity is to Collect; for if the Divergence of the 

Rays was not Increaſed by the Approach of the Object, there would be no Occaſion 


to make the Chryſtalline more Convex in Order to Refrat them to that Degree, 


which is Requir'd, but that the Divergence of the Rays is not Increaſed by the Ap- 

proach of the Object to the Eye is Manifeſt from F. 26. ſince, if it is, Plain Viſion 

cannot be Accounted for, which ſuppoſes the Rays to be nearly Parallel, and it is 

by that Section en, that we See Objects Clearly and Diſtinctiy at a ET near 
Diſtance. 585 

Concerning the F. 33. IHE next Solution we are to Examine is that, which is given us of the 

py o Viſion of thoſe Perſons, who are Old, whoſe Chryſtalline is ſuppos d to be leſs Con- 

vex than that of the Myopes, and therefore not Capable of Uniting the Diverging 

Rays ſo ſoon as is Neceſlary for their Diſtinct Impreſſion on the Retina, and Con- 

ſequently are not Collected to a Focus, Excepting in a Point * the Bottom of 


the Eye. 


Not Explain'd, 
becauſe Diven troduced, when it is ſaid they ought to be Conſider'd as Parallel to Cauſe a Di- 


gs #91 #7 ſtink Viſion, and even in an Oppoſite Caſe to the former; for in thoſe that are Pur- 


ſuppos d Ne- 


ceſſary. blind, it is Requir'd, that the Object ſhould be placed at a very near Diſtance to be 


Seen without Confuſion, whereas in Old Perſons the Contrary is Requiſite; if there- 
fore in an Eye of a Common and Ordinary Figure the Rays are to be Conſider d 
as Parallel to Produce a Diſtinct Perception, as alſo in a Long or more Convex one, 
tho they are Granted to be Diverging, it is Impoſſible they ſhould be fo, where a 
greater Diſtance of the Object is Neceſſary to a Diſtin& Perception, than what is ſup- 
pos'd in Common Viſion ; If it is ſaid Diverging Rays are not ſuppos d, it is only 
Looking upon F. 7. 8. Prop. 28. to Convince us of the Contrary. 
Why may not F. 35. ThE Confuſion of the Rays in the Retina, likewiſe, will be as Unaccouls 
old Men; Ee) table as before in the Caſe of the Myopes; and ſince the Interpolition of a Lens 
Convexity ra. is Serviceable to this Kind of Eye, we may Reaſonably ſuppoſe there is ſomething 
aher than = in the Chryſtalline, which is Anſwerable to it, where it Sees Objects Diſtinctly and 
robo > ak Clearly, rather than juſt the Contrary ; For ſeeing it is by Experience found, that a 
a Leſs Con. Convex is Beneficial to theſe Eyes, why ſhould we not Conclude, that the Reaſon, 
ih rather vyhy Old Men See Diſtinctly at Certain Diſtances without theſe Glaſſes, is, becauſe of 
the greater Convexity of the Chryſtalline, rather than becauſe of a Leſs, it ſeeming 
very Incongruous to Aſcribe a greater Convexity of the Eye to thoſe, who are 
Plainly Aſſiſted by. Concaves, and a leſs to thoſe, who are Aſſiſted by Convexes, for 


why ſhould not Men See Originally by thoſe Methods, by which their Sight is Aſ- 


ſiſted? I may at leaſt be Alen d to Ask the en tho' I do not Affirm, that 
they: ad oh 

10 Conclude in Relation to this Hypotheſi s of Different Convexities in the Chry- 
ſtalline, it is not Impoſſible upon the Suppoſition of a greater Convexity of it in 
Old Men to Account for the Phænomenons of Viſion in them, for in ſuch a Caſe 
nigher Objects may not be Seen Diſtinctly by them, becauſe the great Convexity of 
the Lens may yet not Collect the Rays ſoon enough, to Produce a Clear and De- 
termin d Image in the Eye, whereas by Removeing the Object farther off, as the 
Rays have a leſſer Divergence, they may be Collected to a juſt Focus on the Retina, 


ſuppos d to be, and Conſequently the Diſtance betwixt the Chryſtalline and the Retina 
Leſs; Again, if a nigher Object cannot Collect it's Rays to a Focus in the Retina 
| by the Greater Conyexity of the Chryſtalline, being farther Aſſiſted by another Lens 
it may do it; On the other Hand, ſhort Sighted Men, if the Convexity of the Chry- 
ſtalline is Leſs, may See nigh Objects more Biſtinetly, if the Figure of the Eye is more 
Oblong and Protuberant; Becauſe the leſs Refractive Force of the Lens is Compen- 
ſated by the greater Diſtance of the Retina from the Chryſtalline, ſo that the Rays 
in a longer Eye will be juſtly Refracted to the Retina by a leſſer Convexity of the 


Nane and Remoter Objects on the Contrary may be better Diſcern'd by the Inter- 
1 


F. 34. Bur here it is enn Remarkable, as before, that Diverging Rays are 1. 


this may be done if the Eyes of Old Men are Flatter than thoſe of others, as they are 


Chap. IX. — Conterning Simple on Plain Viſion. | 337 


poſition of a Concave, becauſe the leſs Diverging Rays would be Collected too 
ſoon, and therefore ſhould be made to Diverge, or 'Diſperle, by ſuch a Concave, in 
Order to their Exact Collection in the Retina; Theſe Things may be, as Truly Sup- 
pos d, as thoſe, which are Alledg'd by the Preſent Philoſophy; and will Perhaps as well 
Account for the foregoing Phznomenans, and yet theſe Suppoſſ tions are Perfectly Con- 
trary to thoſe, which are made Uſe of by theſe Opticks; which is at leaſt an Argument, 
that they are Precarious and Arbitrary, and can be no more Depended upon for a 
Solution of Nature, than thoſe, which have been Nam'd, and which are Diametrical- 


ly Oppoſite to them. 

F. 36. Wr are allo to Obſerve, that Old Men cannot See DittinAly the Largeſt 7 Diftinit- 
Characters without Spectacles, and yet with, they can the Smalleſt, which is a De- wy wy 
monſtration, that the Lens, which is Interpos'd betwixt the Eye and the Object has Cecaſion 4 
ſome other Property (Namely, of Increaſing the Expanſive Force of Light) than that of hp 4 
Magnifying, which would Signity nothing t to make Viſion Diſtin&, as is Evident fron » hh Magni- 
the Preſent Phænomenon; nor is it the Collection of Rays to Certain and Determin'd / f 
Points, which Produces this Effect, ſince with Spectacles the ſame Diſtinct Viſion is e 5 


Caus d, where the Diſtances of the Object are Chang, and without any Imaginable 5% into Di- 


met Points on 


Alteration of the Figure of the Chryſtalline or the Eye, unleſs that, which is Hypo- „ 


thetical and Chimerical. 
F. 37. Bur that, which gives a full Confutation to this Sort of Opticks IS, that The Diſlinct- 


neſs and Con- 


the Diſtinction and Confuſion of Viſion is ſo far from Depending upon the Exact fahdpel; of 
or Irregular Collection of the Rays on the Retina, that, where the Object is at the /n 7 3% 


as Proba 


ſame Diſtance, the Figure and Poſture of the Eye the ſame, the Appearance of the pins f 


Object may be either Diſtinct or Confus'd according as the Organ of Senſation is in the different 


a Different Temper to Receive the Impreſſion ; 3 Thus in Men, Whs are Lunatick, or TJemper of the 
Humonrs of the 


who, by an Exceſs or Intemperance in Wine, find a Diſorder in their Senſations, 2) ,, i» 1% 


Objects at the ſame Diſtance, and where the Collection of the Rays is the ſame, Different Con- 


may Appear Confus'd and Indiſtinct, which at other Times they would not do; and gar of 5 m6 
why we may not ſuppoſe as great a Difference betwixt the Humours of an Ol 
Man's Eye and a Young one's, or betwixt thoſe of a ſhort Sig hted Man, and the 


Contrary, will not be caſily Shewn. 


F. 38. In Fine, all theſe Difficulties are Solv'd by the Doctrine of the Expanſive The Solution 
and Contractive Forces; Simple Viſion is Perform'd by the different Degrees of the Pn 


Expanſive Forces Communicated from Bodies thro' the Ethereal Plenum to the from the Docl. 
Eye, from whence they Appear to be Variouſly Colour d, The Magnitude of Bodies 
is Diverſify'd according to the Latitude or Extenſion of the Action; and their Di- conmrative 


rine of the 
Expanſive and 


ſtinction or Clearneſs Aries from a Juſt Proportion or Quantity of it to the Con- Forces 
tractive Force of the Optick Nerves, which is alſo Various in different Perſons; 

ſo that, if the Expanſiye Force from Bodies is too Weak to Excite the Contractive 
Force of the Nerves, a Faint or Obſcure Viſion Enſues, if too Strong, a Con- 


fuſed and Diſordered; an Example of the firſt we have in looking upon Dark Objects, 
which have not Light enough, to Render them Perfectly Viſible to us, and of the 


laſt, in looking upon the Sun, which Overturns and Confounds the Organ of Sen- 
ſation; And from hence it is, that Eyes, which want Convex Glaſſes, have their Optick 


Nerves more Cold and Contractive in their Force, as thoſe of Old Men, and of Younger 


Men likewiſe, whoſe Eyes are Phlegmatick and Watery; ; a ſtronger Expanſive Force 
of Light is therefore Aſſiſtant to them, and which is Effected by the Collection of the 
Rays in the Convex, and they ſee Things better at a greater Diſtance, becauſe more 


Luminous and Brighter ; On the Contrary, thoſe Eyes, which want Concave Glaſles, 


haye their Optick Nerves more Warm, Lively, and Expanſive, and therefore the 
Rays Emitted from Bodies are too ſtrong in their Expanſive for them, which Ex- 
ceſs of the Expanſive is Moderated by Concaves, which Diſperſe and Weaken the 
Force of the Expanſive, and therefore ſuch Glaſſes are Beneficial to them; and they 
ſce Things better at a leſs Diſtance, becauſe they are leſs Illuminated and are Ob- 
{curer 3 Hence alſo ſuch Eyes will ſee better in a Duskiſh Light, On. any others. 


TE one „ 


fing the ob- 


2 
> N 4 n 5 
© * __” Ws TY 5 4 — 7 9 TORR * J — Id aber 2 CRIES OR 22 4 _ — — - — <: SELF 
2 ENS N SY — N 2 . —— — — OI > FERRET. — — =, — ——— e - 3 — — n 1 — = be * 
re . r N RN 2 . — he — 5 8 — po —— 7 . wy - >, Þ a 2 
r —. ... ar, ED FIC TIT * S ER NEE EI i” 5 2 ee n 8 8 ” 8 n 
2 n Wer r 2 i=; Þ. pane by - wu — ptr argon - - etl hs 
© tf Ys oo a ta IN n 3 — 2 wy TE OT = 9 n 3 * 2 _ 2 22 — FITS _ of _ Ti —— > 
Ai EB ATE Dongle ern Er _ WEL (O37 LT CV het ASHE bo he ee e n 3 SY l 
oth tos we Hegron gl ym Coo EEO ET ane EE ay wo 2 wes 2 3 _ 2 3 — - 
Ry 


Po 


3 TE; + IF 

- D 2 N ern 
A 5, a, EDT: — 

rds — . N = N 5 REY 


Book IV. 


538 NT TEE ene e thro 
'T H A p. x 


Concerning} Viſion, as Palos d thro Sing Glaſſes, Plane or C onvex, which are 
| Interpos d betwixt the Ohelt and the Eye. 


. 8 HIS Philoſophy, haveing Endeayour'd to Explain Viſion in General, Proceeds 
Propoſition the to Conſider, how we are Affected with Objects, when we look upon 
* them thro' Glaſſes, as it had before Examin'd into them, when they were View'd by 
an Objel Seen the Naked Eye; It therefore Affirms in the Twenty Ninth Propoſition, that an Object 
3 eee Seen thro' a Plane Glaſs, whoſe Surfaces are Parallel, is Magnify'd thereby, altho' 
mfy'd HERS Honoratus Faber, another Famous Optick Writer, Aſſerts the Contrary, and that the 
ers 60g Viſual Angle is not Alter'd, but the Apparent Place of the Object only Chang'd 
8 from ſich. an Interpoſition ; However that the Viſual Angle is Enlarg'd, and Cone. 
Part 4, quently the Object Magnify'd, is thus Demonſtrated ; the Incident Ray 4 f is Refracted to 
. 5 and after wards to H, the Place of the Eye, let Yi be Produced to 4, and a ſtrait Line 
Prawn from þ to a, k hb will be the Viſual Angle after Refraction, and ah6 the 
Natural one, which would have been, if there had been no ee the For- 
mer of which is Evidently Greater than the Latter. 
$. 2. Thosk, who have Affirm d any thing in Opticks, as it ſeems Honoratus Faber 
Not Prov'd, has done, in Contradiction to this Pro- | 
that there is poſition, we ſhall Leave to the Mercy of 
8 this Philoſophy to be Refuted by it, 
Natural and and Inquire, whether it's own Demon- 
85 . ſtration is as Valid, and Sufficient, as it 
985 "EY Apprehends it to be; For, tho ha with 

5 makes a leſs Angle than Y with h 6, 

yet, ſince in this Doctrine of Opticks it is 

an Axiom, that what is Demonſtrated of 

one Ray, and the Axis, holds Good in 

all other Rays in their Incidence from 

any Point of an Object, on the Contrary, 

there is an Equal Reaſon to Affirm, that 

k þ a Containing a leſs Angle in the Re- 

turn of thoſe Rays from the Ocular 

Point, than what is Comprehended be- 

twixt Rays, which are Derivd from any 

Certain Point in an Object, ſhould make 

as little Diſtinction, and therefore & ha 

in the Return of the Rays from the Eye 

ſhould be Equivalent to hag in their 
Incidence upon it, that is, ſhould Cauſe 

no Variation, Suitable to what other Op- 
| ticians Aſſert, that 2g b is =ahb=khb. | 
oo. F. 3. Bur that, which is Morcover taken for Granted in this Demonſtration i is, that 
itude of the Objects are Magnity'd in Proportion, as the Optick or Viſual Angle is Enlarg'd, 
ee Fi i which, as we have before Evidenced, wants to be ſhewn, or if it did 1 not, ah is not 
[be Ot the Natural Optick Angle, where 4 f is the Incident Ray, but 4g b, which is 13 2 

333 hb, the Viſual Angle from Refraction. 

. 3 . ee do not find this Propoſition Confirm'd by Experience, ſince it 
of Looking thro is Confeſſed not to Obtain in Glaſs Windows, the only Reaſon for which is ſaid to 
— ng be the Thinneſs of them, by which Means the Refraction becomes Inſenſible ; and 
Compard Yet in other Parts of this kind of Opticks they are ſuppos'd Thick enough to Alter 
bog Bi 3 the Poſition of the Object from 4 to K, that 1s, to the left of it's Natural Situation; 
3 | Indeed this Reaſoning here ſeems to be Agrecable to the Reſt, which we find in 
Rohault. this Doctrine, which, by Conſidering Things Abſtractedly, Argues ſeveral Appearances 
apy ag into Nature, which are not found in it, and then Wiſely Endeavours to Contrive a 
Solution, why they are not Viſible, when the True Account is, becauſe they do not 
any where Really Exiſt, and are only Creatures of the Mind Form'd from ſuch Ab 
ſtractions; 
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J. I CEL oa Ee 
ee 


| RefraRtion, will be greater than eo & the Natural one, and the Object will Appear 


from the ſame Point of an Object are Refracted to the ſame Point 


by a Lens to nearly the ſame Focus. 


only Proves, that Objects Seen Erath thro' Convex Glaſſes are Magnity'd by it, which 
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ſtractions; and tho' in Thicker Plates Objects Perhaps are Magnify'd, we ſtill are 
Aflurd it cannot Proceed from the Increaſe of the Viſual Angle from what has 
been ſaid before, but from the ſame Reaſon, that all Objects Appear Larger, which 


are View'd thro' a Thicker or a more Denſe and Contractive Medium. 


F. 5. Ir is in a following Propoſition Athrm'd, that all Objects Seen Erect thro' Con- e e 
opohition Ex- 


vex Glaſſes are Magnifyd thereby, the Demonſtration of which is, ax h (Fig. $. 6.) is an ind, ib. 
Object, o the Eye, a e o, bdo, are Rays Drawn Directly from the Extremities of the Object 4 oi t 
to the Eye, and the Angle 4 0 b, which is Comprehended betwixt them, is the Natural &, . mY 
Optick Angle; let the Glaſs c f be Interpos'd, which will Haſten the Concourſe of are Magnif/d 
the de Rays before they Arrive at o, wherefore the Eye in o will not there, 
Perceive the Extremities of the Object à and & by the Rays a e o, bdo, but by other e 


Rays, which are Extrinſicall to them, from whence cox, the Optick Angle after N 30. 
"art 1. 


Bigger in the firſt Cale, than in the Laſt. 


C. 6. WE ſhall not here Anſwer to this Demonſtration, that 5 Solution of the den e ln. 
1 of the Object's Magnitude by Refraction is here, as well as in the Former 5 tion of 
Propoſition, Preſum'd to Depend upon the Optick Angle's being Augmented, ſince zh wy 4; 
we have before Inquird into ſuch a Way of Reaſoning ; What we mall Offer in Op- ſeen by the Eye 
poſition to this Proof is, that ſuppoſing ae to be the Ray, which is Extended from 3 5 ck 
thence to the Eye in o, ſo as to make "the Continued Line 4 eo from the Object to Imagin d. 
the Eye, ſince, upon the Interpoſition of the Glaſs, the Ray ae 


will be Refracted nearer to the Lens than o, and ſince all the Rays 


in the Eye, that is, have the ſame Effect upon it, 4c will like- 
wiſe be Refracted to a nearer Point than o, and therefore cannot 
Cauſe a Senſation in the Eye different from what ae Refracted 
would do, which will not Affect it all, or, which is the ſanie, all 
the Rays Incident from the ſame Point of an Object are Collected 


F. 7. Bur what is farther Obſeryable is, that! the ſame Ray is The ſame Dot: 
not Conſider d in the Natural, and the Refracted Optick . rine Confuted 
which ought to be done, and if we do take the ſame Ray, the e de, f 


Solution will not be Valid; ſince if fo, ae will be Refracted nearer 

to the Lens than the Poſition or Situation of the Eye in o, and 

Conſequently there will be no Erect Appearance at all of the Ob- 

jet from ſuch a RefraQtion ; if Different Rays are Afum'd, and | 
the Ray Falls ncarer to the Axis than ae, it will be Refracted © 
nigher to the Lens than ae would be, if it Falls farther from the 


Axis than it, which is here ſuppos d, as 4c, let the Glaſs be taken away, and there 


will be no Natural Optick Angle from ſuch a Ray, with which we may Compare 
the Refracted one; But if we are Allow'd at Pleaſure to Compare the Natural Op- 
tick Angle made by one Ray with the Refracted Optick Angle made by another 
Ray, it is Evident, I/. that Seeing there may be a Hundred or a Million Different 


Rays Incident betwixt ac and à e, there will likewiſe be as many Different Viſual 


Refracted Angles Form'd by them, which, when Compar'd with one Certain Optick 
Angle eox, will have a Different Proportion, and therefore the Object will not be 
Seen by oc in Preference to any other Refracted Ray, that is, by this Reaſoning, 

it may as well Appear i in a Hundred or a Million Different Magnitudes above it's 
Natural, as in that one, which oc Preſcribes ; 24. It is likewiſe. Evident, that if the 
Object ab is Enlarg d to a much greater Proportion in Reſpect of the Lens, that is, 


ſuppoling ab to be 3 or 4 ot- 20 Times as Great, as it is here Repreſented, and the 


Lens to be the ſame, there cannot be any Imaginable Reaſoning like that, which is 
Propoſed to us from this Scheme, ſince the Rays, drawn from the Extremities of the 
Object, would lie beyond, and External to, any Refracted Rays whatloever. 


F. 8. ANOTHER Objection againſt this Demonſtration is, that if it were True, it 4 04je# a-- 
cording to this 


Philoſoph 
at the ſame Time Inſinuates, that if Objects are not Erect, when Seen thro' a Con- 4 2 * | 
vex, they arc not Magnity'd, and yet that is not any ways Apparent from this Marni d. 


when Inverted, 


Doctrine, but on the Contrary it rather ſcems Plain, that they: would be; for the , when Brett. 
oe D&S 7s Rays | 


Concerning Viſion, As Perform d thro Book IV. 


Rays, Croffing each other in the Focus o, are ſaid to Cauſe an Inverſion of the Image, 


but ſince the Lines Fo, co, Produced beyond the Focus o, are not Alterd in their 


Direction after their being Refracted in the Lens at F and e, and ſince the Eye is 
fuppos d to Purſue the Rays backwards in that Direction, in which they Fall, it is 


Manifeſt; that, whether it is Placed in o, or in any Situation beyond it, ſo as the Ob- 


je& may be Seen, the Action of the Viſive Faculty cannot Return it's ſelf in any 


other Direction than that of , fo, from whence it will follow, that the Inverſion 


of the Image will be Attended with an Increaſe of the SEURuge of the Object, as 
well as the Erection of the Image will be. 


ene 'he F. 9. Tu Thirty Firſt Propoſition in this Philoſophy i is Concerning the . 
Apparent Place Place of Objects Scen thro' Convex Glaſſes, of which we have this Account; That 


of Objetts ſeen 
thro* Convex 
Glaſſes. 
Molyneux 

a eee 


Prop. 31: 


Part 3. 


in Plain or Simple Viſton (Eſpecially, when Objects are ſo far Removed, that the In- 
terval between out two Eyes bears no Senfible Proportion to the Diſtance of the 
Object, or when the Object is looked upon by one Eye only) the Diſtance Obſerv d 
is rather the Act of our judgment than of Senſe, and is Acquir d by Exerciſe and a 
Faculty of Comparing one Object with another; for Diſtance, as it is a Line, is only 


Perceivd by one Point of it in the Eye, and therefore muſt owe it's Impreſſion 


The different 
Su ppoſit ions 


made Uſe of to 


Explain the 


ſame 5 


non of Diſtance 
an Objection 
agan ſt the So- 
Iution. 


The Perception 
of Diſtance not 
an Ad of 

Fudgement but 


of Senſe, 


upon our Minds to certain Interjacent Bodies, as the Earth, Mountains, Fields, Trees, &#c. 
If Diſtance is not, or cannot be, Solv'd this Way, there is another Propos d, which is 
by Conſidering and Comparing the Different Magnitude of Objects, or their Different 
Colours, for if we Perceive them leſs in Bulk, or their Colours Fainter, we Con- 
clude ſuch Objects are at a greater Diſtance from us than other ways; And this is 
ſupposd to be the Method of Judging Concerning the Diſtance of Objects, that are 
Conſiderably Remote; But if they are Nigh, and their Diſtance bears a Senſible Pro- 


portion to the Interval of the Eyes, it is then ſuppoſed to be Apprehended by the Mind, 
either from the Turn of the Eyes, or by the Angle of the Optick Axes; to which if it is 


Objected, that we Pereeive Diſtance by the Help of one ps 815 only, that Dit- 
ficulty is ſaid to be Solv'd from the Figure Annexed, 

where 2 Repreſents the Pupil of the Eye, a4, ae, af, i 

ag, ah, are ſeveral Rays Emitted from the Radiating 4 

Point of an Object 4, and fince'p #, in the Situation c, 7 
Reccives Three of thels Rays, and in 6 the whole Five, 
there will be from hence a Different Perception of Diſtance 

in the one Caſe, from what there will be in the other. 

FS. 10. In Oppoſition to the foregoing Account we 

cannot but take Notice, that to Explain the very ſame 
Appearance in Nature, Namely Diſtance, fix or ſeven 
Diſtinct Hypotheſes are thought Neceſſary to be Intro- © 
"duced ; 1#. That it is not an Act of our Senſe but our 
- Judg ement; 24. That the Magnitude of Objects Increaſ- 
ins or Decreaſing is one Method, by which we Judge of 
their Vaty ing Diſtances ; 34. That the Livelineſs or 
Faintneſ ef Eblours is anether; ; 4th. That the Interpo- 
ſition of Bodies Occaſions this Preception in us; 5th. 
That the Diſtances of Remote and Nigh Objects are 
owing to Different Cauſes of our Pereciving them ; 6 hb. 
That the Turn of the Eyes, by which the Optick Axes 
are made to Concur and Center in Various Points, as the 4 
Object Approaches or Recedes from us, is a Means like- ' 
wiſe, by which we Form our Notions of Diſtance; Laſt- 
Iy, That the Greater or Leſſer Number of Rays, and HEE Leſſer or r Grenter Diver: 
gence from each other in their Incidence on the Pupil of the Eye, is a Direction to 
the Mind to Conceive Objects Placed at ſeveral Changing Intervals from it; Each of 
which Hypotheſes 'we ſhall Examine, and in the mean Time Obſerve, that it is 
Impoſſible ſuch a Philoſophy ſhould be True, where ſo many Various Suppoſitions 
are made, and Cauſes Align, for the Explication of the lame Determinate and In- 
dividual Effect. 

F. 11. As to the Firſt, that Diſtance is an Act of the Judgement, and not af 
the Senſe, we cannot Acknowledge ; ſince every one as Fully and Really Perceives 


the Interval, which lies betwixt the Object and the Eye, as he docs the Object it's 
ſelf; 


| 8 | 


EX x42 


3 


Chap. IX. Single Glaſks, 5 P lant or Convex: | 5 4t 


ſelf; but to Imagine an Actual Perception to be owing to an Inference in the Mind, 
| 8 a ſhort and Summary Concluſion of the Underſtanding g, (let it be Thought to be : 
1 s Habitual as it will) is as Irrational and Abſurd, as to Suppoſe, that our Ideas of 1 
1 Scnſarion may be Deriv'd into us from bare Reflection only, or that we can See or 1 
: Feel in General, becauſe we can Judge and Infer upon thoſe Perceptions. 7 
: F. 12. IN Particular, to Collect the Greater or Leſs Diſtance of Objects on Ty en L 
: their being Reciprocally Leſs or Greater in their Apparent Magnitude; is Inferring o: g obe, . if 
N from certain Perceptions, which the Mind has, to others, which have not the leaſt Reaſon for the 1 
1 Connexion with them, unleſs any one will Affirm, that it is Neceſſary for the Mind of thei 4 1 
1 to Judge the Diſtance 1s Greater, when the Object is Leſs, and the Diſtance Leſs, ing Diſtancts, 1 
: when the Object is Greater, rather than the Contrary ; for if the Mind did Actually 1 
1 Perceive nothing, Excepting the Differing Magnitude of the Object, and we ſhould 15 
> likewiſe Preſücme, that, when it was at a farther Diſtance from us, we by Experience 'M 
1 could tcll the Magnitude was Lefs, and when nearer, Greater, yet why from ſach a q 
= Perception, and ſuch an Experience, the Mind by it's own Power, and by the Judge- | 
Y ment it makes, ſhould be rather carry'd to Perceive the Diſtance Longer in the firſt 1 
Caſe than in the laſt, will be Impoſſible to Say. Il. 
; F. 13. AND for the ſame Reaſon the Difference Obſervable in Colours cannot The D'ſſrence iſ 
be an Argument to our Minds of Percciving Diſtances as it does, for tho' the Co-, ret og N 

lours of Diſtant Objects, as to their Vivacity, are Fainter, and thoſe of Nigher, more cin Ni 11 
Vigorous and Strong, yet why the Mind ſhould join an Idea of Greater Length to _ . e 1 
LY a more Languid Colour, and of a Shorter to a more Forcible and Active, will be in luiton of the i 
= this Philoſophy Equally Unaccountable with the former. ag vb, * 
Z F. 14. A Fourth way of Judging is faid to be from the Interpoſition of ſeveral 7, M of 1 
1 Objects betwixt the Eye and the Diſtant One, and this is ſuppos'd to be the Cauſe of The Interpoſs 1 
5 the Sun's or Moon's Appearing Greater near the Horizon, than when it is Obſery'd in the 577 15 . . bl 
: Meridian; Againſt which there is the ſame Invincible Objection, the Inconceivableneſs, 4%, rncreaſe = 'H 
1 how the Mind ſhould rather join the Idea of a Greater than a Leſs Diſtance to an a6 5 1 
7 Object in ſuch Circumſtances, when it is ſuppos'd only by Actual Perception to have Baer 9 
, an Impreſſion from the Object it's ſelf, and thoſe, which are Interpos'd betwixt it and 7 the Preſent 9 
1 the Eye; that is, when the Intervalls betwixt cach of them Cauſe no Perception, enen. 1 
1 how the Mind ſhould by it's own Force or Choice rather Conceive the Diſtances to 1 
3 be Longer than Shorter, ſince there muſt be an Actual Cauſe to Produce an Actual 5 
4 Effect in the Mind. "© 
z F. 15. Ir was very Ingeniouſly Urg' d me Years ago by wy Excellent Pupil Mr. New- An Objedion 1 
5 ſome, ſince Fellow of this College, but now Dead, in a Theſis of Philoſophy Propos'd by / what we 'H 
2 Him in the Schools in Defence of this Doctrine; That our Judgement is Concern'd in e l 
3 Aſcertaining, both the Diſtance of Objects, and the Magnitude of them, ſince if we look 20-4. | 
Z upon any Large Object thro' a Caſement of a Window, which is much Leſs than it, yet 1 
1 we ſeem to Perceive it in it's full Latitude and Extent, which Appcars to be Impoſſible if 
X we ihould do, if this Perception was not owing to our Judgement and not to our Senſe. 1 
7 F. 16. Ir is perhaps the beſt Argument for this Notion, that any Philoſopher has The foregoing = 1 
4 hitherto Offer d; but, beſides what we have ſaid, we ſhall Add, that as the Preſſure, ot parker 5 
: Expanſive Force of the Air or of AÆther is known to be the ſame, whether in a Room 1 aa Is 
5 or Without it, ſo it is Juſt to Think, that all the other Affections and Properties of 1 
5 it are fo, and Conſequently thoſe, by which the Impreſſions of Objects upon our 1 
1 Sight are Convey'd to us. mY 
, F. 17. Bor farther, in Contradiction to theſe 9 785 Nds of our Perception The Three FF 
: of Diſtance, the Diminution or Increaſe of the Object, the Faintneſs or Vivacity © 8 15 
_ ir's Colour, and the Interpoſſ tion of other Objects bet wixt it and the Eye, or the Non- ane Conſiders. it 
"1 Interpoſition of them, it is Evident 5 That, in the Firſt Caſe, the Magnitude of an Qb- Herther. i 
: joct is not Diminiſhed in Proportion to it's Diſtance from the Eye, and Conſequently " 
5 not Increasd in Proportion to it's Approach to it, for if we ſet up a Lamp, or a ij 
: Candle, and the Socket, in which it is held, there is nothing more Manifeſt, than that 9 
Ai the one is Seen at ſeveral Diſtances, where the other Diſappcars, altho' the Flame is * 
5 ot no greater a Magnitude, than the Socket, which Contains it, or the other Part of 9 
YT : the Lamp, or Candle, which is not Burning; and in Common Objects, Which have * 
not that Brightneſs, we See the ſame Magnitude of them at ſeveral Changeing Diſt- ; A 
ances. In the ſecond Caſe, the Faintneſs or Livelineſs of Colours, as the Object is l. 
Remov Y TO 4 or Comes nearer to the Eyc, can be no Reaſon from Experience, why iſ 
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cons Viſion, as Performed thro Book IV. 


the Mind ſhould Judge, that Objects are more or leſs Diſtant from us, becauſe White, 
or Red, is Seen at a much Greater Diſtance than other Colours are, and therefore if 
the Mind was to judge of the Diſtance of Objects by the Inten ſeneſs or Remiſſneſs 
of the Colour, it would Apprehend White and Red Objects to be leſs Diſtanr 
than others, which it does not do. In the Third Caſe, it is likewiſe Manifeſt from 
Experience, that, where there are ſeveral Objects Interpos d, the Diftance to our Ap- 
prehenſion is not Increaſed by it, but the Contrary, fince any Eminent Place upon the 
Surface of the Earth Appears to be at a Greater Diſtance, if a large Portion of Air 
without any Interruption is Expos'd to the Eye, than if that View : is Broken and In- 
tercepted by other Intermediate Objects, as in an High and Lofty Edifice, which 
tho at a Great Diſtance from a Hill or ſeveral Hills, which are Interpos'd, yet Appears 
in a manner Cloſe to them. And the ſame may be ſaid of the Sun or Moon Ri- 
ſing or Setting behind one or ſeveral Mountains Interpos'd, for it will ſeem to o Riſe 
or Set Cloſe "behind them, be they nearer or farther from us. 
4 ore F. 18. Thar which is morcover Abſurd in this Philofophy is, that the Diſtance 
Ts — "ey of Nigh Objects and Remote is Accounted for by two as Different Hypotheſes as 
from the Con. can be Poſlibly Contriv'd, the laſt is ſaid to be owing to one of the three above- 
cowrſe of mention'd Cauſes, the firſt to the Angle Form'd by the Axes of the Eye, or to the 
Greater or Leſs Number or Divergence of the Rays, which are Incident on the 
Pupil ; but what Connection or Alliance is there betwixt Colour, Magnitude, or 
the Interpoſition of an Object with the Divergence of Rays, or an Angle made by 
the Direction of our Eyes to a Point? and yet one and the ſame Effect or Appearance 
of Diſtance is ſupposd to be Produc'd in the Mind by thoſe Cauſes, which have 
not the leaſt Reſemblance one to another; tho' it is altogether as Unreaſonable, as 
to Believe, that Extenſion it's {elf is owing to them, which every Body Acknowledges 
to be Impreſſed upon us by ſome Individual and Unvary'd, tho' unknown Princi- 
ple, which therefore we ſhall here Preſume to Supply; Namely by the Expanſive 
Force of the Athereal Plenum; and Diſtance is Perceivd in the {ſame Manner, as 
all other Bodies are, that is by the Expanſive Forces of them. 
The Diſtance ' F. 19. NOTWITHSTANDING, this Philoſophy is not only able to Digeſt all theſe 
3 7 5 3 p ſeveral Abſurdities, but it likewiſe Procceds to Eſpoule a Sixth, that Diſtance is 
by the fore. Meaſur'd and Perceiv'd by the Direction of the Eyes to a Point, that is, by the 
A” Hy- Angle, in which the Axes of them meet; againſt which there is this Evident and Com- 
1 mon Argument, to wit, the Appearance and Senſation of the lame Diſtance, or 
nearly the ſame, to one Eye only, without any Imaginable Concourſe of the Optick 
Axes at all, which is Experienced, when we look upon an Object with both; How- 
ever it may Poſſibly be ſaid, that, where one Eye is ſhut, the Mind Refers it's ſelf back 
in that manner, as to direct the Axis of the Eye, which is ſhut, to the ſame Point, 
with that of the Axis of the Eye, which is open; or at leaſt the Axis of the Eye, | 
which is open, may be ſo variouily Inclin'd at different Diſtances of the Object to it, 
as not to Require a Concurrence of the other Axis to Inform us of the Changeing 
Interval: If the firſt is affirm' d, it is neceſſary, that the Eye, which does not ſee the 
Object, ſhould be carried to the ſame Point in the Object with that, which does ſee 
it, or, which is the ſame, that, ſince the Rays are purſued back by the Eye in the In- 
cidence, in which they Fall, thoſe, which are not Incident at all, ſhall be Pur- 
ſued back with the ſame Direction, with thoſe, which are Incident; If the laſt is At- 
firm'd, it is a Confeſſion, that no Concourſe of the Optick Axes, and Conſequently 
no Angle Comprehended by them, is Requiſite to our Different Perception of 
Diſtance, which yet is an Abſolute Aſſertion of this Doctrine. | 
The Diſtance F. 20. IF nothing in the former Section was Juſtly Argued, it would be yet Cer- 
of Nigh Oh. tain, that neither by the Different Concourſe of the Optick Axes, nor by the Dif- 
„ ferent Inclination of one of them, Different Diſtances could be Accounted for, be- 
going Hypo- cauſe in both Caſes the Mind is ſuppos d to Act and Determine it's ſelf Agrecably to 
. the Diſtance of the Object, inſtead of the Object, or the Diſtance of it, Determining 
the Mind, whereas Diſtance, as it is a moſt Evident Perception in us, ought to Pro- 


0 pu e ceed from an Action without us, and in which the Mind is Faſſire, and not from 
jecti not Solv'd an Action within us, and in which the Mind is Active. 


23 F. 21. BesIDEs, if the Mind was ſuppos' d to be Paſſive only in the le it 


mention d Hy- 
porheſis © Receiyd of Diſtance em External N ature, how an Angle ſhould Giy cit, or the Different 
| 875 Eo | Inclind- 


ES 


9 2 
e 
N 


ſame Object to Appear at an Equal Diſtance from both our Eyes. 


Object Seen at ancarer Diſtance than ir Really is; ſo that Refraction X 
in this Caſe docs not only Alter the Place of the Object, but 


Chap. * Single Glaſſes, Plane or Convex. ” © 


clination of a Ray, any more than the Extreme Point of a Ray, which is own'd to 
be Incapable of doing it, is altogether Inconceivable. : 

F. 22. LasTLy, it is notorious in the Diſtance of nigh Objects to any one, who The 4 $997 
will give himſelf leave to obſerve it, that, if one Eye is nearer to an Object than the o- . 
ther, the Diſtance i is ſenſibly different, and will be perceiy'd fo, whether we make uſe of fro» the 
one Eye, and then the other, or of both of them together, which will be Impoſſible n 
to be Explain'd by the Concourſe of the Optick Axes, which ſuppoſes one and the 

F. 23. ThE Weakneſs and Infirmity of the laſt Solution of the Diſtance of nig gh 37 fey 
Objects from the Concourle of the Optick Axes, (which our ſeeing the ſame Diſtances Jed no Solz'd 


from the Di- 
by one Eye was Sufficient to Confute) ſeems to be a Reaſon of Introducing a Se- gente f 


venth Hypotheſis to Solve Diſtance, Namely, that Different Diſtances may be In- Ray,. 


ferrd by the Mind, where one Eye only is Concern'd, from the uncertain Divergence 
of the Rays on the N and by that Means Falling in a greater or lels Number 
upon it. 

9. 24. IN Anſwer to which we Alledge, that, if Diſtance Depends upon the e ee 
Angle made by the Optick Axes, it will be but a Lame Vindication of ſuch a Doct- jeas no Solv'd 
rine to Aſſert, that it does not Depend upon that Angle, but upon the Divergence of 15 . 8 
the Rays, which Fall on the Pupil of the Eye, or, which is the ſame, it is a New Rs. 
and Surprizing Way of Defending an Hypotheſis by Relinquiſhing it, and having Re- 
courſe to another, which is Different from it. The. Diff 

F. 25. HowEVER, that the Uncertain and Undetermin'd Divergence of the Rays, Nel Objedts f 
or a greater or leſs Number of them being Incident on the Eye, cannot Produce a vt Solv'd 
Perception of Diſtance in us, is Manifeſt from this Philoſophy, which Acknowledges, dog mY 
that the Effect, which Reſults from thence, is the Clearneſs or Faintneſs of the Object; ra. 

But Objects Appear with a Diſtinguiſhing Brightneſs and Clearneſs at a Thouſand 
different Diſtances, and do not grow Faint and Obſcure, Excepting, when they are 
ready to Vaniſh from our Senſes, and are ncar the Extremity of the Line, in which 
the Eye is Capable of Sceing them, and Conſequently can be no Meaſure to the -— 
Mind of Judging Concerning the Diſtance of them. Concerning the 

F. 26. FRoM the foregoing Principles it is Athrm'd in Reſpedt of Looking upon Diſiarce r 
Objects thro' Glaſſes, that, if the Parcel of Rays, which Falls on the Pupil from each W 
Point in nigh Objects, is by Refraction made to Flow as Cloſe together, as it is Gl 
from Diſtant Objects, or, if the Rays from Diſtant Objects are made to Diverge, as N | 
much, as if they Flow'd, or were Deriy'd, from nigh Objects, the Eye thro' ſuch Glaſſes PLE 
will Perceive the Place of the Object Chang'd ; This is Excmplity'd by a Common Part 1. 5. 4. 
Experiment, which has been before Conſider, of a Baſon, which is at firſt ſuppos'd ** © 
to be Empty, and a Piece of Silver Placed at the Bottom of it, and afterwards to 
be Filld with Water, by which the Rays of Light, Emitted from the Object in the 
Baſon, are ſuppos'd to be Bent and Inclin'd to the Eye, which were before carry'd a- 
bove it, and could not be Perceiv'd without Refraction; from whence it is Con- 
cluded, that Refraction Cauſes a different Place or Diſtance of the Object in our Per- 


ception of it; To Reduce this Inſtance to Objects ſeen thro' a Glaſs, the Preſent Fi- 


gure is made Uſe of, where, tho' ce is the Ray from the Object, and is Refracted 


thro' the Glaſs 4b to 2, and from thence to o, the Poſition of the Eye, yet the Ob- 
jet is Scen in og Continucd to f, and therefore in a different | 
Situation from what it would have been Obſery'd in without Re= f, \c 
fraction; Laſtly from (Fig. F. 28.) the Rays cd, ce, will after a =» 

doable Refraction Arrive at 2 and &, which, being Recciv'd by Ke 
the Pupil of the Eye, will be Return'd in ſtrait Lines to 5 and the I 


S 


Changes the very Diſtance, in which it Appears to us in a ſtrait | 
Line or Direction from the Eye. „ 


F. 27. Ir is Admirable to Obſerve the Strange and Deſul- | K b The uncertain 
Tenour of this 


_ tory Genius of this Philoſophy, and which is a Juſt Argument i Philoſophy. 


of the Uncertain and Wavering Principles, on which it Depends ; 
Firſt Diſtance is to be Meaſurd by the Increaſe or Decreaſe of 670 
Objects in their Magnitude 3 Then by the Livelineſs and Faint- 
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laſt the Whole is made to Turn upon the more or leſs Divergence of the Rays, or a 
leſſer or greater Number of them Falling on the Pupil of the Eye, by which the 
Diſtance of Objects View'd thro' Glaſſes is ſuppos'd to be Accounted for. 


the greater o, F. 28. As to the greater or leſs Number of Rays Cauſing our Senſation of 


3 7 Diſtance we have already Conſider d that Solution in F. 25. which, if it were True, 


Corſe, the. Would not be of any Service to the Explaining of the Diſtance, or the Change of 
7 it, Obſervable thro' Glaſſes; ſince in the Figures Annexed | 
03jet?s Views there is no ſuch Thing, as a greater or lab Number of 
toro" Glajes. Rays ſuppos d, but all is Reſfolvd into the Affections of 
one Ray in (Eg. the Fey and in two only in (Fig. the 
24,) 
The Alteration F. 29, MOREOVER in (Fig. the 2 there is an Altera- 
of ae „ tion of Place only, Namely, from © to f, but, why the La- 
Solution of the teral Change from one Place to another ſhould be Soly'd by 
Diſtance of an the ſame Cauſe, by which a Change of the Direct Diſt- 
9 ance is, cannot be Explicated in this Philoſophy, becauſe 
there is no Analogy betwixt them; unleſs the Change of 
Diſtance in Looking upon Objects from Reflection, as well 
as Refraction, will Perhaps Aſſiſt us in Aſcertaining the 
Theory of Diſtance, that is, unleſs in Reflecting Glaſſes, as 
well as Refracting, there is alſo an Alteration of Place, „„ 
which whether there is or not, yet no one ever Imagin d. 
that Diſtance was therefore to be Explaind by it; What we Mean is, that the 
Change of Place by Refraction, and of Diſtance or Remoteneſs from the Eye, may 
Depend upon different Cauſes, for any Thing, that has been Prov d, altho they are 
Preſum'd to be Reciprocal. 
The Cloſenes F. 30. War we may farther Obſerve i is, that, altho' it is ſaid in the Beginning 
07 2120324 of F. 26. that if the Parcel of Rays, which Falls on the Pupil from each Point in 


2 if nigh Objects, is by Refraction made to Flow as cloſe together, as it is from Diſtance 


differing ones, or, if the Rays from Diſtant Objects are made to Diverge as much, as if they 


ne ng Flow'd, or were Dcriv'd, from nigh ones, the Eye thro' ſuch Glafles will Perceive the 


thro' Glaſſes, Place of the Object Chang'd, yet in the foregoing Figures no ſuch Caſe is Suppos'd 
or Imagin'd, that Rays ſhould be Refracted with that Clofeneſs, with which it is 
Preſum'd they are by the Eye in Diſtant Objects, nor with that Divergence, which is 
Appropriated to the Retrafions of the Eye in Nigher; Since it is Evident in thoſe 
Figures, that neither Objects being Nigher or Farther off is Conſider'd, where the 
Points, from which the Rays Flow are taken at Pleaſure ; Nor is the Cloſeneſs or 


Divergence of the Rays, by which their Number is Magnify d or Leſſen' d,. where 


only one or two are made Uſe of in the Demonſtration; It therefore ſeems Plain, 
that, as the greater or leſſer Divergence of Rays was Introduced to Account for Diſt- 
"ance, tho Diſagreeable to all the other Hypotheſes of it, ſo it is here Endeayour'd 
to be Apply'd to the Diſtance of Objects Obſervable thro' Glaſles, tho' there is no 

manner of Correſpondence or Relation betwixt them. 
The Cloſeneſs F. 31. BUT that which is ſtill more is, if a different Divergence of Dans Signi- 
of Nn fy'd any Thing to Diſtance, it would Furniſh us with an Argument, not for, but a. 
Soletion of gainſt, the Preſent Doctrine; For ſuppoſing the Radiating Point of an Object in e, (Fig. 
a wha 28.) which Emits Rays from a Center to 4 ande, to be now Poſitcd in V either ce, c a, 
and all the other ſeveral Rays from c, will Diverge, and Dilate themſelves of their 
own Accord, which is Impoſſible and Abſurd, or elſe they will keep the ſame Sta- 
tion and Poſture to each other inf,” as before in ; If fo, it is Evident, the Rays will 
be Cloſer in their Incidence upon the Plane ae, the nearer the Radiating Point 
Approaches to it, becauſe in any Circle the Rays are more Conſtipated, the nearer 
they are to the Center, and lefs fo, the farther they are from it, by which Means 
it will follow, that the nearer any Object is to the Refracting Glaſs, the farther 
Diſtant it will Appear from it; For the Incident Rays from e are ſupposd by Re- 
fraction to be ſeen in +h, and the Incident Rays from f by a like Refraction 


to be ſeen in # 5, but the Incident Rays from © Diverge more, and are leſs 


Cloſe 


Concerning Viſion; as Performed thro Book IV. 


neſs of their Colours; Afterwards by the Interpoſition of other Objects; From thence 
we are carry'd to a Solution of it by the Concourſe of the Optick Axes; When at 


; Sou 
: NE) 


| Chap. A Single Glaſſes, Plane or Convex. OT 
Cloſe and Denſe, than the Incident Rays from f, and therefore the Refracted Rays 


ts will be more Conſtipated and Diverge leſs than the Refracted Rays 4h, and Con- 


ſequently the Object ſcen at a greater Diſtance in 7. than in /, which is r 


Contrary to what is Affirm'd and Maintained in this Philoſophy. 


F. 32. FRoM a Solution in General of Diſtance, the Preſent Opticks Proceeds to Concerning Ap 
Apparent Place 


Determine the Apparent Place of an Object in Particular, which is Situate nigher a of Objeats 
Convex Glaſs than it's Focus; in Order to this, it is ſaid we are to have the Bader Places Nigher 
of the Glaſs, the Diſtance of the Object from the Glaſs, and the Length of the Ob- 3 
ject given. Thus abc is an Object, the Diſtance from the Glaſs E, the Glaſs it's . WY. 


ſelf being of the leaſt Thickneſs, that is Poſſible, that the Optick Angle at the Im- Molyneux's 


merſion and Emerſion may be the ſame, the Middle Point 6 is likewiſe {upposd to pg 

Radiate upon the Glaſs, ſo as the Rays ſhould be Re- 4 N F 

fracted, as if they came Directly from e; From the e, HRP - 

forementiond Data, the Point e, being the Imaginary 7 1 4 7 

Focus, is Determin'd by Prop. 8. Through e Draw the a 1 5 7 

Indefinite Line def, Parallel to abc, and as the Ap- 7 2 £ 

parent Place of the Point “ is at e, ſo the Places of + 11 Eff 

the Collateral Points a, c, will be in the Strait Line 12 FE 4 

def, unleſs the Convexes are of very ſmall Spheres, VV 

that is, in 4 and ; ſince the Glaſs is ſupposd to be r 

of an Infinitely ſmall Thickneſs, and the Vertex of the YU C 

Immerſion and Emerſion ⁊ to be the ſame; and there- : 

fore, if the Eye is in æ, the Optick Angle would be 2 

a ⁊ c, and the Point & would Appear, as at 65 and Con- : 3 

ſequently the Object aber as in de f. n. 
F. 33. WE cannot but in the firſt 1 Obſerve, Meaſure of 

that all the ſeveral Hypotheſes, made Uſe of to Ex- ee 


plain the Apparent Interval of Objects, are here laid 8 
Aſide; The Concourle of the Optick Axes is of no 
Sipnificanice ; The greater or leſs Divergence or Num- 
ber of the Rays of no Importance ; The more or leſs 


Vivacity of Colours is not Material; The Interpoſition of 1 15 0 8 
Objects it ſelf is Diſcarded; And we are now only to 


Conſider, it ſeems, the Greater or Leſs Magnitude of the Optick Angle, which at 
the ſame time has been already Confuted, as to it's being a Juſt and Exact Rule, by 
which we ſhould take our Meaſure of Diſtance. | 
F. 34. GRANTING Which, it is Acknowledg'd, that if the 3 are of very "Poe; This Account 


Spheres, de £ will not be a ſtrait Line, but a Curve one, which Phænomenon of Diſtance 25 458 * | 


this Philoſophy Thinks fit to Solve by Neglecting it, whereas it is as Neceſlary to be Ac- Conrrauidted 


counted for, as any other Refracted Diſtance; for why ſhould large Spheres be more z ng 4s of 


Conſiderable, or more Important to us to Underſtand, than ſmall ones, where Na- 45 4 great 
ture is the Subject of our Inquiries, and is always as fully Expreſsd, and as Perfectly e 
and Compleatly Exiſts, in a Glaſs of an Inch, as of a Yard Diameter? 

F. 35. Wt ſhall alſo Add, that Allowing both theſe Suppoſitions of the Optick Contradidted | 
Angles being the Meaſure of Diſtance, and of the Sphere of the Glaſs being Ex- Y $4: 
tremely Large, tho' it is Manifeſtly Introduc'd to Square with the Preſent Reaſon- 
ing, Allowing which, it would no ways follow, that F and 4 ſhould, in the Return 
of the Refracted Rays to their Imaginary Focus's, be in the ſame Line with e; be— 
cauſe there is no Reaſon Aſſign'd, or can be, why c, which is more Diſtant from z 
than , ſhould be Referr'd back by the Eye thro! a greater Lenth c f, than “ is, which 
Determines it's ſelf at a ſhorter Interval, He; for c, which Affects the Eye at a 
greater Diſtance, one would Think, ſhould Cauſe a leſs Force of Reaction in it than 
b, which is Nearer, and Conſequently F ſhould Appear leſs Remov'd from Fac Eye 
than e, and Jef in a Bent, or Concave, Situation. 

F. 36. Moreover, the Eye is ſupposd to be in s, which is Contrary to Ex- Conradided 
perience, that is, ſuch an Hypotheſis will not be Capable of Solving; what we find 7 , 
to be True in Matter of Fact; ſince we Plainly Perceive Objects, Refracted thro a 


Lens, to Appear at a greater Diſtance than other ways they would do, Albeit the 


Eye is Placed at a Conſi derable Diſtance from z, or the Glaſs, in Reſpect of the 
Diſtance of the Object from it, that is, where the Diſtance of the Object and the 


Eye from the Glals, bear a yery Senſible Proportion to each Hater which is here 


Preſumd to be none at all. TX | F. 37. LaSTLY, 


__ — Fes; 4s Perform d * Book IV. 


Contradifted | F. 37. LafrLy, if we likewiſe Reſign this Suppoſition to the Preſent Doctrine of 
2 e, Opticks, and Place the Eye in 2, as near to the Glaſs, as is Poſſible, either g £7 will 
Perform the Office of the Eye, or not; if it does, bg, bl, will be Refracted towards 
9; if not, the Glaſs and the Eye will Repreſent a double Lens, and the Rays be 
made to Approach ſooner to the Axis Z o than before; in both which Caſes, g, /s, 
inſtead of Divergeing, as they are Imagin'd to do Contrary to the whole Tenour of 
this Philoſophy, will Converge to a Point on this ſide z, towards o, and therefore it will 
be altogether Impoſſible for them to have any Imaginary Focus at e, 4, or /; ſince 
in their being Referr'd backwards according to the Direction of the Refracted Rays, 
they will Neceſſarily Diverge and Divaricate from each other, ſo far are they from 5 
being Determin'd to any of the foremention'd Points in de FO [7 
ri nee 1 F. 38. IF this Pretended Demonſtration is Inſufficient to Solve Refracted Diſtance 1 
frmths in General, the Particular Inferences, made from it, will be Equally Invalid, Namely 
bY ma the Reaſon, /f. Why Convex Glaſſes Repreſent Objects as farther off than Really 
- they are. 24, Why Pieces of Perſpective Appear very Natural and Strong thro' them 
when duly Apply d. ſince they make the Parts of the Perſpective ſeem, by being more 
Diſtant, Hollow'd and Sunk in. 34. Why Convex Glaſſes help the Eyes of thoſe, that 
See only Diſtant Objects, as Old Men, ſince they make nigh Objects Appear, as 
Diſtant, 47h. Why the Diſtance between the Object and Glaſs Continueing the ſame, 
the Apparent Place is not Alter'd, tho' the Eye be Remov'd to and from the Glaſs, 
ſince the Diſtance between the Object and Glaſs Continueing the lame, the imagi- 
nary Focus e will always be the ſame. 

N F. 39. To go one Step farther in the Confutation of this Doctrine, all that has 
83 been hitherto Deny'd and Diſprov'd we will Suppoſe to be True; Vet, 1/. For the 
.of +he Preced- ſame Reaſon, that this Accounts for the greater Diſtance Obſervable thro' Convex 
g Derine- Glaſſes, than without, Concaves likewiſe will have the ſame Ef. 

fect, ſecing the Rays, which are Refracted thro them, do Evidently x 

Diyerge, + and will therefore be Referr'd back to an Imaginary + ©; 
Focus in ez 24. For the like ' Reaſon, that the Parts of a Per- 

ſpective Appear Sunk in and Hollow'd, thoſe of a Picture, or a 

Face, ought to do ſo too, which yet Appear Prominent, as the 

Noſe, the Cheeks, and the Eye-Brows; 34, If Old Men only See 

Diſtant Objects, becauſe their Chryſtalline is Flat, as this Philo- 

ſophy Teaches, it is not Conſequent, that they ſhould See Objects, [| 

as Diſtant, becauſe their Chryſtalline is more Convex, or the Rays 

1 are Refracted, as if it were ſo, by the Aſſiſtance of the Lens Ap- 1 

e 45 If ac is in the fame Poſition from the Glaſs, | | 
= . tho' the Eye is Remov'd nearer to'z, or farther from it, the Ima- | | 

ginary Focus being the ſame at e, the Object, it is ſaid, will Appear a? 

at the ſame Diſtance, which is not Probable, or at leaſt not Mani- * 

feſt; For if the Eye is Situate in &, and Referrs the Ray bz 1 

Baek to e, if it is afterwards Placed in o, by F. 35, It is Unrea- 4 <1 

ſonable to Think, or at leaſt it is no ways Evident, that the Eye PD 1 

will Determine it's Reaction to the ſame Point; Eſpecially, ſince 

at ſeveral Diſtances of an Object, without any Refraction, the 9 

Ore is ſuppoſed to React to different Points. . 

ö F. 40. 1/f. ThE next Solution, which is offer'd to us, is that . 

ße Place of of the Place of an Object, Expos'd to a Convex Glaſs in it's Focus, 
an Objet Ex- being Undetermin'd; For if the Radiating Point à is Placed (Fig. F. 
— Ol 40.) in the Focus of the Convex cd. the Rays ce, 4g, after paſſing 

i”s Focus, Kc. the Glaſs, run Parallel, and being Produced backwards to c *, d , 

8 will not any where Converge to a Point, and therefore the 
4 Place of the Object will be at a Vaſt and Prodigious Diſtance 
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Prop. 31. 
Pare 1. . 8. from us, or elſe be wholly Unaſcertain d. 
3 24. ALikE want of Determination of Place is Aſcrib'd to an 


Object, Poſited beyond the Focus of a Convex Glaſs, when Seen by 
the Eye, Situate between the Glaſs and Diſtin Baſe; 4 (Fig. F. 41.) 
is the Radiating Point farther Remoy'd from the Glaſs than the Focus of it, the Rays 


ac, ad, 5 Nelas Converge, let eg wo devon Receive mem, before they At 
| ſemble 
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_ Chapt Single Glaſſes,” Plane ur Tun ver. 


ſemble to a Point, and Conſequently ec, g d, being Converging to the: +" in fg 
Production backwards will Retire from each other to cx, 4 Wi 7 

by which Means no Imaginary Focus can be Form'd; which is 
here ſupposd pany to Determine the Place of the wil hs 5 


ject. 1279 ** IEF 


zd. If an Object be more Diſtant PRO a God Glaſs: 61 50 inf 
it's Focus, and the Eye beyond the Diſtinct Baſle, the Apparent 


Place of the Object is in the Diſtinct Baſe; the Object 464 (Fig. 


F. 42.) ĩs Projected by the Glaſs g 21 to the Diſtinct Baſe ef, the | knob 
Place of each Point in the Object is in the Correſpondent Point of | - - --- 


the Image in the Diſtinct Baſe, thus A * at >, Pi at e, and & 
at V. Fi: 


g. 41. As. to the firſt and Ken Articles it is Acknwleds'd, | 3 


there are Difficulties lie againſt them, which are Unanſwerable; 


for, whereas the leſs Rays Diverge in their Incidence upon the 1 f 
Eye, the Remoter the Object will Appear, and where the Rays 


Fall Parallel upon it, the Object is Judg'd to be Extremely Re- 


mote, or it's Place altogether Undetermin'd according to this 
Doctrine, and ſtill more ſo, if the Rays are Converging, thje 
Contrary of all this is found in Experience, or at leaſt nothing 
is Apparent in Nature Agreeable to ſuch a Reaſoning; for (Fig. 


24.) a, a Luminous Object, is Apprehended in Fact to be Variouſly 


Diſtant according to the Various Situations of the Eye between the -\ 


Glaſs and Diſtinct Baſle, and ſcarcely ever, if at all, is Seen more Diſt- 
ant, than it would Appear to the Naked Eye, and ſometimes much 
Nigher; or rather, the greater the Convergence of the Rays is, the 
Object in Proportion Approaches; ſo that, if the Eye is Placed, as 
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EN The firſt ant 
[> ſecond Ariicles ; 
Contradicted 
by Experiment 
according to 
. the Confeſſions 
of Dr. Barrows 
Molyneux? 
Dioptricks 


Prop. 31. 
Par. 1. f. 9. 
Rohault Phys. 
Cap. 33. 

Par. 1. 

Dr. Clark's * 
Annotat. 5. 7. 


Dr. . e 2 
18. 5 


Nigh the Glaſs, as can be, the Luminous Object Appears in it's N atural Poſi tion; if) it is 


farther Remov'd from the Glaſs towards the Diſtinct Baſe, the Point 


a Obſerves a leſs Diſtance from the Glaſs; till at laſt, the Eye being a 
Placed in a certain Station, as at the Diſtinct Baſe, the Luminous 
Object, or Point 4, Appears very near, when it begins to Vaniſh away 


* 


in mere Confuſion; which is a Sufficient: Confutation of Cas. 1 and | 2:6 


2. in the foregoing Section; 


F. 42. ON the other Hand, if the Glaſs i 15 held, as near to o che Tu 3 5 5 5 


minous Object, as is Poſſible, the Diſtance will be no other, than what 


it Appears in to the Naked Eye, tho the Rays then are moſt Di- 


verging; and as the Glals is carry d from thence towards the Eye, 


the Diſtance will Decteale, till it comes to about a middle Station 
betwixt both, and then will Increaſe, and at the Eye is the fame, 
as before at the Object; ſo that, when the Rays are ſuppos'd to be 
the moſt Converging, and the moſt Divergings - the Diſtance will 31 


Appear the ſame. 


F. 43. FARTHER, when the Glaſs is Placed next to rhe Ire - i 
and is kept in the ſame Poſition, whilſt the Eye Removes from 


This kind of 
Reaſoning Cons 
tradicted far- 
ther by Ex. 
per 1 ence, 


it, or is Placed next the Object, and the Luminous Object is Remoy'd ... 55 | 


from it, in both Caſes the Diſtance is leſſen d, and the Magnitude of 


the Object is Continually Increaſed, till it is too Large for the 


Glaſs to Comprehend it, and the Diſtance is none at all, but the 
Light, as ſuppoſing that of a Lamp, or of a Candle, is Diffusd 


upon the Body of the Glaſs it's ſelf, by which it's ſelf becomes one 
Bright and Luminous Object ; And this does not happen. with any 


Reſpe& to the Focus, as Cas. 3. Affirms, but as the Proportion 


lies betwixt the Magnitude, of the Glaſs and the Object. 

F. 44. Bes1DEs, if, inſtead of a Bright and Reſplendent Object, 
we take a Darker and more Obſcure one, as the Letters we now 
Write, and we lay the Glaſs upon them, they will Appear at 
the ſame Diſtance nearly, and of the ſame Magnitude, as others, 
which are not Refracted by it, but if, on the other Hand, the 

. 


This kind of 
Reaſoning Cons 
tradicted far- 
ther by Ex- 
per iense. 


| This kind of 
| Reaſoning 
Contradidted 


farther by EA. 
perience. 


Glaſs 


ConcerningViſon; as Perfonint Nc. Book IV. 


Glaſs 18 made to Approach the Eye, as near as Poſſible, they become into one White 
Proſpect Intermixt with a Confuſion of Black; and if the Glaſs and Eye are brought 
nearer to the Paper, the Letters will be of ſomething a greater Magnitude and Diſt- 
ance than — when it was laid on the Paper; nothing of which can be Accoun- 
ted for in this Philoſo phy, if we only Conſider the Refractions of Rays in the Ab 
ſtrat, without Inquireing into tlie Nature of the Objects, which Emit them, in Re- 
lation and with Reſpect to the Glaſs, Which Refracts them, that is, unten we Con 
ſider the Various Expanſive and Contractive Forces of each. 85 1] 
Concerning F. 45. NoR does this Phitofophy better Explain that Wönmidg Effect of Objects 
5 ſeeming; to Dance and Move, when they are ſeen thro' Spherical Glaſſes, whether | 
Move whin CONVEX: or Concave, Nimbly ſhaken between the Eye and the Object; Tis, it feems, ! 
geen ib a Noted Experiment, by which a Glaſs, when Form'd upon a large Sphere, and | 
ca? © which otherwiſe cannot be»caſily/Diſcover'd,” is known, whether it is Plane or Sphe- 45 
Molyneux's rical; for if the Latter, the abovemention'd Phænomenon is Obſervable, if the Fort: 5 
= ©. mer, not; The Reaſon: of which Deſultory Motion in the Object, when the Sphere 35 
| Schol. Fonds Yate: is ſaid to be this; That the Rays, being Refracted more towards the Extre- = 
tremities of the Glaſs than towards the Middle, the Apparent Place of the Object is 
more Chang'd by Refraction in the firſt Caſe, than in the laſt; ſo that the Object by 
the Motion of the Glaſs,” Appearing: ſometimes thro' the Middle, and ſometimes thro” 
the Eztremities of it, the Apparent Place of the Object is Vary'd, and therefore the 
Object it's ſelf ſeems. to MOYG* bur in Plane do _ REASONS are the 
AWE 17; VHUONES V 25d , 
The Fs 70 46. Ir i is True, if this: Dodrine of Opticks 3 is Cont that FRE Kings, which 
9 eee ee, are Incident upon the Spherical Glaſs, are Refracted more, or leſs, towards the Sides of it 
Glaſſes 2 Er. than at the Middle, but it is likewiſe as True, upon ſuch a Conceſſion, that the Eye 
fan dl. does not Sce the Object by the Rays, which are Refracted at the Sides, in Diſtinction 
from thoſe, which are Refracted in the Middle; ſince the whole Pencil of Rays from 
one Point in the Object, ſome of which are Refracted at the Middle, and others at 
the Extremitics of the Glaſs, ' and at the Intermediate Diſtances betwixt them, I ſay, 
the whole Pencil is Requir'd to Produce Viſton in us, and Conſequently there can be 
no Argument Drawn for a different Perception of Place or Diſtance from the dif- 
ferent Refraction of the Rays of the ſame Pencil; on the other Hand, if we take 
the whole Pencil or Cone of Rays, there will be different Refractions, when we 
Move the Glaſs from one Pencil of Rays to another, in a Plane one, as well as a 
Spherical, and therefore not only Spherical, but Plane Glaſſes, ſhould likewiſe make 
5 * Objects Dance and Move, which will Deſtroy the Grand Criterion betwixt them. 
| of Rifraied F. 47.. BxsipEs which, all, that has been faid againſt the Determination of Diſt- 
Diſtance ſhawld ance from theſe Refractions of Rays thro' a Convex, will be Equally Valid againſt this 
1 „ Solution; To which we ſhall Add, that an Imaginary Focus is that, into which the 
has of em- Whole of this Theory of Refracted Diſtance is Reſolvd, which is neither Magni- 
mon Diſtance. tude, nor the Optick Angle, nor the Interpoſition of Objects, &c. Into which com- 
mon Diſtance is Reſolvd; But, why Common and Refracted Diſtance ſhould be Ac- 
counted for, on ſuch Principles, betwixt which there is no Connexion or Reſem- 
4s Ima blance, it is Impoſlible to Affirm. | | 
» Imaginary 
Focus not al. F. 48. LASTLY, an Imaginary Focus cannot be bad” in all 1 Refractions, and yet in 
wk 65 8 all Refractions there is a Diſtance, which Varies according to the Nature of them, 
re for bee Which Depends upon the Figure of the Glaſs, whether a Priſm, a Lens, Globe, 
is a Refrafted Cube, a Parallelepipid, &. Or on the Conſiſtency and Temper of it, in Reſpect 
Diſtancs. of the Refracting Medium, and in Reſpect of the Rays, which are Refracted, upon 
the Objects, from which they Flow, as the Sun, Common Light, Colours, and the 
greater or leſs Vivacity of the Actions of Bodies in General, all which Cauſe an In- 
finite Diverſity in Refractions without any Imaginary Focus ſuppos d, or even Rf 
Poſſible; that is, the Expanſive and Contractive Forces of the Objects and of the A 
Glaſſes are to be Conſidered, and not Dy Abſtraqcd Rays Emirred from ad N Y 
| 18 by the other. e | 
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Chap. X 


Cruar "0 


C neerning other - Prin tions 


cee other Prop tions, which Relate to Convex Glaſſes, Interpos d betwixt 


the Oljett and the He. 


5. 1 HE : preſent Doctrine of Opticks having Explainid' hs Principles of Re- The unſteady 


Procedure of 


fracted Diſtanee, and the Reaſons of it, Proceeds to Form ſeveral Pro- 1 
Peg itions Conectullig it, but, which is the conſtant Miſchief of it's Solutions, with- Philoſophy. 
out the leaſt Adherence to any of it's — or even to it's laſt Favourite one 


or an Imaginary Focus. 


F. 2. THE Firſt Propoſition it gives us, is, that an Object being Placed in the Fo: The Reaſons _ 


given why au 


cus of a Convex Glaſs, and the Eye on the other Side of the Glaſs, the Object is 0bjelt being 
Seen Diſtinctly and Ere& ; For it's being Secn Diſtinctly, there are two Reaſons AL Placed in th 
ſign'd ; 1/f. From (Fig. F. 40. Pag. 546.) becauſe ac, ad' being Refracted Paral- 8 Gl 
let to the Eye, they will from thence Tend to ſeveral Diftin& Points in the Retina 444 ibe Be 
of it; for where Rays Fall Parallel, that will be their Law of Refraction by other on the other | 


Side of the 


Propoſttions before Alledg'd ; 24. From the Preſent Figure, e the Cheyſtalline Glalt i from 


of the Eye op (being in the Place, where ſome of the Rays 
from every Point in the Object are Mixt together) is in the 
Place of the greateſt Confuſion of the Rays, and therefore by 
a Former Propoſition the'Viſton is Diſtinct in the Retina; As 
tothe Objett's being Erect, it is thus likewiſe Proy'd from this Fi- 


gure, 6, b, and a, each of them, Emits a Cone of Rays, which 
Spreads it's ſelf on the Glaſs g ,, of which g ch, ia, (which 


are but Parts of thoſe Cones) are only Conſider'd ; but the Rays, 


which lie betwixt i, , will be Refracted by the Eye to % and thoſe, 


which are Incident betwixt g, H, to d, which therefore will Paint 
the Object Inverted in the bye, and Cauſe it to be Seen E- 


ret inc 4. . 


F. 3. As to what Concerns the Propoſitic tions Referr d $0445" 
we have before Examin'd into them, and have at leaſt ſhewn' - 


the Precarioulnels of them; we ſhall therefore now only In- 
quire into the Validity of the Reaſons Aſſign d, and the Ap- 
plication of thole Propoſitions in Order to ſtrengthen them; 


In (Fig. F. 40. Pag. $46.) ce and 4g are ſaid to be Re- 


fracted to a Point in the Retina „ becauſe they are Parallel; 


but if this Argument was a Juſt one, ſince, after their Refradt- | 


ion in the Lens ca, they are ſuppos'd to Continue Parallel, 


without any farther Alteration in their Direction, it would 


Follow, that, wherever the Eye was Placed, whether nearer or 
farther off from the Glaſs, the Object would Appear equally 
Diſtinct, which is Contrary to our Plain and Manifeſt Expe- 
rience; For the Object in leveral Diſtances from the Convex 
will Appear Confus'd, and at length Vaniſh, and make! no Im- 
preſſion at all upon us. 


F. 4. AxorhER Reaſon given for Objects Appearing Diſtinct 
to the Eye, when Placed in the Focus of a Convex, is from 
the Preſent Figure, where the Rays ch and 41 are thoſe, 


which are now ſupposd to Cauſe this Confuſion in the 
Chryſtalline, or the Cornea, that is, at the beginning of the 


© Diſtinitly and 
Tio 1 -—\. BEreth. 
—% 2 >> Molyneux: 
* — Ee Dioptricks 
. r 3 
Par. Io 


| Confuted by 
Experience 
in Reſpect of 
Figure, the Firſi 
Refer ＋ 4 fv. 


The Reaſon 
Alledg'd from 
Figure the ſe- 
cond Confuted. 


Eye's Refraction, Namely ſuch, which after Refraction ſhall be Parallel to | p, Co; 

on the Contrary, in Propoſition the 287th, the Rays, which were Deriv'd from dif- = Scheme 
ferent Points of the Object, and Causd a Confuſion in the firſt Refractions of the 75 nts 7 
Eye, were the Axes of the Cones; Unleſs therefore the Axcs of the Cones of Rays, 

which Proceed from c and 4 are the ſame with 47 and ch, which they Evidently 

are not, this Demonſtration cannot be of any Force or Significance; But if 4# and 

ch are not thoſe Rays, which are Refracted Parallel to ak and c 6 the Reaſon Aſ⸗ 
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The Contri- 


wance of this 


Philoſophy Evi 


| gent but not 


the Reaſon 7 


it. 
% 
85 . 


Aube 65. 
jeckion againſt 


this way of 
OOO 


Colitis an, 
Obel being 
Placed in 3 
Focus of of © 
Convex Glaſs, 
and the Eye in 
the Focus on 
the other Side 
of it. 
Molyneux 
Dioptricks 


Prop. 33. 
Part, 1. 


This Reaſoning 
not True, be- 
cauſe it does 
not obtain in 
General. 


Wards it, and therefore this Demonſtration cannot ſigni- 


Another Ob- 
jection againſt 
this poten 


lelograms that are Equal, and Confequently, the Diago- 
nals "of them ac, eo will be Equally Inclin'd to x c, co, 
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Relating #6 Conve x Glaſſes Book IV. 


ſignd in the foregoing Section cannot be Valid, which ſuppoſes the Rays, that Fall 


on the Eye, to be Parallel. "4 y 

$. 5. We muſt likewiſe Obſerve, that in This Figure the Genn of the Rays is 
in the Cornea, and which Divaricate upon the Chryſtalline,. whereas by Propoſition 
the 287). they met in the Chryſtalline, and Diverge at the Cornea, which dif- 
ference in the Incidence muſt Manifeſtly Cauſe à difference in their being Diſtinctly 
Refracted; But the Contrivance is Evident, Namely, to Preſerve the Paralleliſm of 
the Rays after their Refraction thro the Conyex, that it may Agree with what is 
Affirmd in (Fig. F. 40. Pag. 546.) and at the ſame time to Aſcertain the 
Confuſion of Res from all the Points of the Object, Which, by the 28th, Propoſi- 
tion, is thought to be Necęſſary to their Juſt and Functual Nessekion to the Re- 
tina 
F. 6. Tas next Thing Aſſerted in this Demonſtration is, ches the Object 1 
Fe but why it ſhould, fo, is not Evident by any very Flagrant Proof, and cer- 
tainly, not from an Arbitrary Aſſumption of one Part of the whole. Cone of Rays, 
which is here done; For ſince it is Acknowledg d, that from à and c, the Extreme 
Points, the Rays are Diſperſt, as from a Center, upon the whole Surface of the Con- | 
vex, it will be Impoſſible to Aſſign a Reaſon, . why, g ch, or i al, ſhould rather 
make an Impreſſion upon the Retina of the Eye at 4 and hv than the Other, or Re- 


Mes maining, part of the Cones, h «4; ia g, which Vet, if taken into the A CEQA SR. 


- wonderfully Diſturb the preſent Reaſoning. | | 
F..7. A Second Propoſition. is, that an Object 1 — — , in the "Fancy 3 ; 
: Convex Glaſs, and the Eye being Placed in the Focus on the other ſide of it, -— | 
Object is ſeen under the ſame Angle, as if the Naked Eye was Placed at the Station 
of the Glaſs in the preſent Figure; axb is an Object Placed in the Focus of he 
Glaſs e f; which! is ſuppos d to be of thę leaſt Thickneſs e The Wee b WP: 
Parallel to the Axis x co, and therefore are United e o 
Focus o, at which Point the Eye is Situate; oe. 9 6. . 
Produced to g and 4, and ecf is Parallel to axb, be- 
twixt which the Lines 4 c, bc, are Drawn; The Optick 
Angle thto the Glaſs is eof; and is to be Prov'd Equal 
to acb, which is Manifeſt ; ſince @ x ce, ecr o, are Paral- 


5 8 4 


that is, will Comprchend the ſame Angle, and ſince the _ 
like may be Afﬀirm'd of & he ef, the Angle ac 
will be Equal to the Angle %. 2. E. D). Mo 
F. 8. Bor, notwithſtanding this Infallible 1 a 
tion, we muſt beg Leave to ſay, there is nothing in it; 
for, in the firſt Place, the Object a4 muſt be ſuppos d to 
be no greater than the Glaſs, otherwiſe ae, bf; could 
not be Parallel to the Axis xc, but would Converge to- 


fy any thing to the Explaining of Objects, in General, Wins 
ſeen under the ſame Angle eo 55 or ach, 

F. 9. IN the ſecond Place, it is Obvious to Obſerve, 
that the Rays are Diſposd, in Order to Prove this Propo- 
ſition, in a different Manner, from what is found Requi- 
ſite to Evince the former; there, only 4 1½ is Conſider'd, 
that is, ſuch Rays as may be Refracted Parallel to cach _ 
other, whereas in the Preſent Figure, bf, ae, are ſuppos d 
to be Refracted Converging to the Eyc, without any ſuch h 


. Paralleliſm ; or, which is the ſame, in (Fig. 1/2.) there is one Portion of the 1 5 — * 


| nbc; Rays Aflum'd to Evidence the former eee to Which it belongs, and in (Fig. 
24.) a different Portion to Evince the laſt, which is not Reconcilcable, unleſs upon 


one Suppoſition, that we may uſe the Cone of Rays, Wen is Emitted from any 
Wes as We Piesſe, which is Abſurd. 


bas 8 e 444 2108 Yrs am 


We. | 


Chap. XI. Cuncerning other Propoſitions 551 
F. 10. Brspes what we have ſaid, ecf is ſuppos d Parallel to 4 x6, that is, that 4 ch ob. 
the Glaſs is of an Infinitely Small Thickneſs, or that the Curve of the Double Con- L 
vex, and the ſtrait Line Drawn betwixt them, are the ſame; if ſo, there can be no 
Imaginable difference betwixt a Plane, and a Convex Glaſs, and the fame Demon- 
ſtration, which is here made Uſe of, will be Valid in the one, as well as the other, 
which is not Conſiſtent with this Philoſophy ; ſince, according to ſuch a Reaſoning, 
the Convex ecf will have no different Properties from a Plain Parallelogram. 
F. 11. A Third Propoſition is, that an Object being Placed more Diſtant from a Con- Concerning an 
yex Glaſs than it's Focus, and the Eye being Placed on the other fide of it, nigher to the 3 . i 


Glaſs than the Diſtin& Bale, the Object is ſeen Ere& and Confusd; 4 h e is an Object from 4 Convex —_ 
Refracted to the Diſtinct Baſe Jef, and & is the Eye; ff. the Object Appears Erect, 6% 4% ir 1 


Focus and the 
Eye Placed 
nigher the 
Glaſs than the 
Diftinit Baſe, 

Molyncux 
Dioptricks 
Prop. 36. 
Part 1. 


5 5 
5 8 1-74 


| becauſe the Rays from 4 Tend, after hes Tranſmiſſion thro' the Comer el, to 4, 
[ and thoſe from c, to /; 24. It Appears Confus d, becauſe the Rays from 5 after Re- 
\ EH fraction arc Converging, whereas to make Viſion DIE, they ſhould be Paral- | 
£ lel. 2. E. b. 

F. 12. To which ae as it is Term'd, we e Reply, that it is Impoſlible Firſt Reply to 
the Eye in + ſhould Perceive the Object otherwiſe than Diſtinct, ſince in that Situa- 8 
tion there will be a perfect Confuſion of the Rays from all Points in their Inci- 
dence on the Cornea, or the Chryſtalline, which before has been Affirm d to be Re- 

quiſite to a Clear and Diſtinct Viſion. Fi 
F. 13. I we now Remove the Eye to n, or hi, it is not Certain, or Prov 4, that any Second Rephy 
Rays are Incident upon it, Excepting thoſe from b, but how the Rays, which are E- 
mitted from one Point of an Object, ſhould give us an Impreſſion of the Erection 
or Inverſion of the whole, cannot be Solv'd by any Method, or any Reafon. 
F. 14. As to the Object's Appearing Conftus'd, becauſe the Rays after Refraction Third 475 
are Converging; for the ſame Reaſon, according to this Philoſophy, Old Men ſhould 
not be Aſſiſted in their Viſion by Convexes; If it is ſaid, their Chryſtalline being 
Flatter wants them, that can be no Objection to a Confutation of a Propoſition, 
which in it's Demonſtration in General Aſſerts, that Objects Appear Confus d, be- 
cauſe the Rays are Converging upon the Eye. 
F. 15. Bor that, which Overthrows all this Reaſoning, is, that in Fact and Expe- 
rience Objects do not Appear ſo Confus d, as this Doctrine Repreſents; on the Con. 
trary, when the Eye is Placed the ncareſt to the Glaſs g, the Object is Seen with 
the greateſt Diſtinction, when by the Courſe of the Rays it ought to be Seen with 
the leaſt; and as the Eye removes farther off, by F 13. It will be ſo far from Secing 
the Object Confuſedly, or Diſtinctly, that it is not Prov'd, it e See more than one 
P Oint of it. : Concerning an 
Kr. A Fourth Propoſi tion is, that an Object being more Diſtant from the Glaſs % “ 4% 
Than it's Focus, and the Eye Placed in the Diſtinct Baſe, the Object Appears moſt on the 0 
Confus d; Thus in the foregoing Figure, when the Eye is Placed in fed, the Object % rs Focus 
fin abc will ſcem more Contusd, than if the Eye is in any other Poſture, which YO. 
has been Conſider'd in F. 13. And does hot Require any farther Anſwer ; that is, D/f2& Baſe. 
the Space, which the Eye takes up, is to be Determin'd, before we can Affirm what ee 
Rays will Fall upon it, and what will not, as alſo the ben of the Divergence Prop: 38. 

of each Pencil of Rays. 85 Concerning an 
F. 17. A Fifth Propoſition is, that, the Object being more Diſtant from the Glaſs 3 
than the Focus, and the Eye farther from the Glaſs than the Diſtin& Baſe, the Ob- * the Glaſs 


ject begins to be Perceiv'd Inverted, and, ata Proper Diſtance, Diſtinct. This is Proy'd % e b. 
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Fourth Reply. 


and the Eye 


from the Preſent Figure the Firſt, 2 bc is the Object, gs the Convex, the Diſtin& Baſe father from 
fea, o the Place of the Eye; from à the Cone of Rays 4g! is Emitted, but ſince © 2 mo 
half of this Cone is ſupposd to Diverge to q4 x; Which does r not Fall upon the Eyc, b. 


the 


552 i Relating. to Convex Glaſſes. - Book IV. 


Molyneux, the other half 450 is only Conſider d, which does; 4 therefore being Refracted 
3 to 04 on the Chryſtalline of the Eye, and cgs to po, they will be Refracted to the 
2. . Retina Inyerted, in Reſpect of the Diſtin& Baſe Fed; and Conſequently, ſince the 
7 Object a be (when Erect, and is Painted upon the Eye Inverted) Appears EreQ, 

_ Secing the Diſtinct Baſe is an Inverſion of the Wide and char is again We in 
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it's i ele upon the Eye, it ought to Appear ee and as the Object in 
ſuch Circumſtances is ſaid to be Scen in a contrary Poſi tion to it's Natural, ſo 
there will likewiſe be a Diſtinction in it's Appearance, if the Eye is fo far Remov'd 
from the: Diſtin& Baſe, as to be able to Correct the Divergence of the Rays, that 
come to it from each Point in the Diſtinct Baſe, and to Form them into Correl⸗ 
pondent Cones, which Determine their Apices on the Retina. 
The Firſt ob. F. 18. Thx firſt Thing we ſhall Obſerve upon the foregoitic\ Section is, 5 IE half 
 Jedtion againſi the Cone of Rays is only made Uſe of in the Preſent Demonſtration, the Conſe- 
„ quence of which mult be; either that 4 is not fully Expreſſed in a, and therefore not 
in 7, which may be ſaid of all the other Points in the Object, and if fo, that the 
Object is only Partially Repreſented to the Eye, when it is ſuppos d to be | Wholly 
Impreſſed upon it, and Confuſedly, when the Reprefentation is Imagin'd to be Di- 
ſtinct; or elſe, half a Cone of Rays will make the {ame Impreſſion upon the Eye 
as a whole one would, that is, in Reallity half is 5 to the whole, rs 1s 155 
poſſible and Abſurx e. ' 
TT IT TR . 19. Non does the Account, which is 98 given us We the Inverſion of FA 
Objechion. Object, carry the utmoſt Evidence with it, which we could Deſire, for if the Eye was 
5 Placed betwixt the Convex and Diſtinct Baſe, ſome where in the half Cone of Rays 
541, ſince it is a Rule in this Philoſophy, that the Eye Purſues the Rays back ac- 
cording to the Direction of the laſt Refraction, sd will be return'd to c, and fi: '2 
to 4, that is, 4 will Appear in c, and c in a, and n the whole Se gh in 
Ds Poſture, - which is the Reverie of it's True one. 
The Thi Ob- J. 20. Suppoſing yet, that the Eye in qa would Sec the Object in it's true Poſi 
jection. tion, it is not Neceſſary to Infer, that beyond 4 it will Apprehend it in a Contrary 
PAY Situation, becauſe 409 is in a Contrary one to 4, ſince Ido, 3d are Lines Con- 
tinued from the laſt Refraction in the Convex gi, and by the foregoing Rule the, 
RNays are Purſu d back to the Object according to the Preſcription of the Refraction 
in 24, from whence it will tollow, that if the Gen is Scen Exec in sal, * ought 
to be fo in 044. 
The Third od. H. 21. If not, it muſt be upon one af theſe two Abobunts ; ekher becauſe i and 41 Y 
fedtion 2 are in an Inverted Poſition to 4, and do, that is, $4q, Id Croſs each other in 4; or 5 
Explaind. elſe, becauſe 4d, when the Eye is Poſited in it, is Refracted towards , and g/s to- 6: 
wards r, whereas, when it is Poſited in 04g, it is Refracted towards r, and g/s to- 
wards; As to the firſt, it is very Manifeſt, that the Croſſing of the Particular Rays, 
which Flow from one and the ſame Point of the Object can Signify nothing to the 
Altering the Poſition of the Object, fince no one Affirms, or can with any Reafon 
do it, that the Point 4 or c it ſelf is Inverted; for 865 ins the Points a, b, and c 
Inverted, 


Chap. XL Concerning other Propoſitions, 3 
Inverted, that would not Cauſe ſuch an Inverſion of the Object, as is here Alledg'd 10 £1 
and Maintain'd, Namely, that the Line, which Croſſes bo, ſhould. be Transferr'd to the 
fame Diftance. + fron, as it is at a from 6b, in it's Natural Poſture 3 Nor, as to the Se- 
cond, is it Reaſonable to Grant, that the Rays /a4, od 45 are Refracted to Contrary 
Situations in the Retina; all the Difference, which can be Juſtly Imagin'd betwixt the 
Refractions of them in the Eye, is only this, that the one are Refracted by it Con- 
verging, the other Diverging, which would Produce one Effect indeed according to 
this Philoſophy, that, the Chryſtalline Continuing the ſame, if the Rays in 54/7 were 
Refracted to 2 with a greater Exactneſs, thole in 04g would be with a leſs, and on 
the Contrary, if the Rays in 34 were Refracted to » with a leſs Accuracy, in 49 
they would be with a greater, Suitable to the Doctrine, which is Afﬀicm'd, in this 
Philoſophy, of a Lens Aſſiſting the Sight of ſome Men, and a Concave of others, 
where the Rays are made to Converge, or to Divaricate 3 But what is this to Inyer- 
24 ſton:? 
© F. 22. As to what is eee in Fact Concerning the Inverſion of the Object What is Matter 
155 by a Convex, it is this, that at a near Diſtance of the Glaſs from a Luminous Object, as of oh 
a Lamp or a Candle, the Eye Perceives it Erect, but ata farther Diſtance from it, and at Rebar of this 
the ſame Diſtance of the Eye from the Glaſs, it Perceives the Object Inverted and Prope/irion. 
Diminiſhed, and more ſo, the farther the Glaſs is Remov'd.from the Object; tho 
upon the firſt Inverſion, or at the Time, when it begins to Appear Inverted, it is 
much Larger than the Object it's ſelf; If the Diſtance of the Glaſs from the Object 
is the lame, and the Poſition of the Eye is Alter'd, the Object will likewiſe Ap- 

ar at firſt Erect, and Larger, then Larger, and Inverted, as we Remove farther from 
the Glaſs, afterwards Inverted and Diminiſhed, then, as we Remove to a greater Diſt- 
ance, it will Appear on the ſame Side of the Glaſs with the Eye, at ſome Interval from 
the Glaſs ; and as we go ſtill farther from the Glaſs, will ſeem to Flame in it. 

„iin Philoſophy on the other Hand Suppoſes, that the Diſtance betwixt Theſe K Experi- | 
the Eye and the Glals is very different, when an Object is Seen Erect, and when To Fa e 
Inverted; in the firſt Caſe, it is Requir'd, that the Eye ſhould be Placed ſomewhere Preſent . 
in g, and in the laſt, in o 49, whereas the Erection and Inverſion of the Object 
is Perceiv'd at the ſame Diſtance of the Glaſs. from the Eye, that is, when there is a 
different Diſtance of the Object from the Glaſs; If it be therefore ſaid, that by the 
Increaſe of the Object's Diſtance, the Rays become more. Parallel in their Incidence, 
and Conſcquently, are ſooner Refracted, by which Means an Object, which Appears 
Erect in 541 may by a farther Remove of it from the Glaſs ſeem. Inverted in the 
lame 541 by the Croſſing of the Rays before they Arrive at 4; we Anfwer, i/f, 

That the Focus of Rays Emitted from a Nigh Object, by this Philoſophy, is Sup- 
pos d to a Demonſtration to be very nearly the ſame, whether ſuch an Object be 
leſs or farther Remoy'd from the Glaſs; 24. That, the Rays, which Fall from 
4 or c, do not Approach nearer to a Parallel by the Removal of the Object from the 
Glaſs, unleſs upon a Suppoſition, which has been already Confuted, that the Rays, which 
Flow from a Point, do nor keep the ſame Station from each other, at whatever Diſt- 
ance they are Emitted, which they ought to do, Excepting they are Conceiv'd to be 
ſelf- Moving, and to Dilate and Contract themſelves, as Occaſion ſhall Serve; that is; 
they will be always Equally Diverging from the ſame Point, when the Glaſs is Placed 
in any one Part of the ſame Circumference from ſuch. a Point, as the Center; 
and if the Circumference is Drawn, at a greater Diſtance, where the Glaſs is now 
Suppos'd to be, they will be ſo far from growing Parallel by it, that they will Di- 
verge the more; 3d. If the Rays 3a“ could be Imagin d to grow more and mote 
Parallel, by which Means they would be Refracted ſooner, yet that they ſhould Ex- 
actly Repreſent the Diſtin&t Inverſion of the Object at one and the ſame Diſtance is 
Unaccountable, in what Manner ſoever the Eye and Glaſs, Preſerving the ſame 
Diſtance in Reſpect of each other, are Remoy'd from it; Laſtly it is Obſerv'd, that 
the Object is very much Diminiſh'd in this Inverſion. of it, which is likewiſe. not 
Solv'd, ſince Magnitude is faid to Depend upon the Angle, made by the Axes of 
the Rays Meeting on the Eye, whereas there are no Axes Conſider'd at all in theſe 
Partial Cones, which are Alledg'd, or if there were, the ſooner the Rays were Re- 
fracted, the greater would the Angle of the Axcs be, and Conſequently the Object 
would be Increaſed i in it's Appcarance. 
Aa a a | $. 34. If 


It's own Ex. | dig, Ir is ic Wonder kdweves: that theſe 0 . do not Explain Healy Phe- 


Arr g's nomenons, which they do not ſeem to have known, ſince they do not Endeavour to 
pland, Actount for the Inverſion of the Object, where the Diſtance of the Eye and the Glaſs 
is. the fame, and the Diſtance of the Object and Glaſs different, but, on the Con- 
trary, where the Diſtance of the Eye and Glaſs is different, and that of the Glafs 

and Object the fame ; And yet it does not give us a Solution even of this; for 1 . 

In ſuch a Circutnflance of the Eye, the Glaſs, and the Object, the Object will Ap- 

pear Larger than it's ſelf and Erect, and at a little farther Diſtance of the Eye from 

the Glaſs, Larger than it's felf, and, Inverted, and after that, Inverted and lefs than the 

Object, but here we are only Inform'd of the Inverſion, without giving any Account 

of it's Increaſe or Diminution, which for the Reafons Affitm d in The foregoing 

Section cannot be done; 24. After this, by a farther Removal of the Eye from the 

AY e Laminous Object, it will Appear like a Flame Darting from the 

Convex, and, in the Proportion of this Figure, betwixt g.. Fa. ſo that the Eye ſhall 

be much farther Remov'd from the Flame, than the Flame is from the Glaſs, but 

Which way this Phenomenon can be Explain'd, is Inconceivable, if we only Conſider 

the Refractions of 544, or ge the Rays Croſſing each other in 4 and f their being 
Refracted again in the Eye to r and n, and from thence Referr'd backwards in the 
Incidence, in which they Fell, which are the ſtanding Principles of this Philoſophy, 

and no other are at Preſent Introduced ; And for the fame Reaſon it is Unaccoun- 

table, how the Luminous Object ſhould teeth, at a farther Diſtance of the Eye, to 


Flame in the 'Glaſs it's ſelf, and, at (till a greater ne of My to "> apy be- 


ond it. les 
The Diſtinctin F. 25. Men ve in Reſpea of the Diſtindtion 6f the ObjeR, it is ſaid, That is 


of the O5je Obtaind, when the Eye is fo far Remov'd from the Diſtin& Baſe Fed, as to be able 


not Explain d. 


Molyneux 0 Collect the Rays to Certain and Determin'd Points in and », which, as has 


Dioptricks, been before Proy'd, is not in very many Diſtances of the Eye and the Object, or, 


Part i . 40 4 as here, of the Diſtinct Baſe, which is Conſider'd as an Object, whereas almoſt in 
| any Poſition of the Eye to the faid Baſe, where the Diſtance is not extremely Great, 
the Clearneſs and Diſtinction of the Object is e by this een to be, 
5 and! in Fact and Experience is, fully Preſery'd. | 

eee + F. 26. Another Phænomenon, which this Figure Propoſes to Solve, is, that if the 
phe et Rye be Moy'd upwards towards ⁊, (Fag. r. and 2. §. 17.) the Object ſhall Appear to Move 
wards and downwards, and if the Eye be Moy'd downwards towards x, the Object ſeems to Move 


downwards in 
A Conde. 


Molyneux to and Form'd in the Eye, Which is thus; the Rays Refracted from «© are gel, which 


Dioptr. -Procced to / and afterwards to o , half of which are only Suppos d to Fall on the 


hong Sh Eye in the Preſent Situation of it, Namely p fo, and S to Eſcape it; if therefore 


'the Eye is Moy'd higher towards =, it then Receives the Rays 8/7 p. and the Point, 


from hence theſe Rays Flow, will Conſequently be Perceiv'd in a lower Situation 
than ; thus alfo, if the Eye be Moy'd downwards to x, à will Appear in a higher 
tuation for a like Reaſon; and by this Means it is Thought, that the Locus Appa- 
rens of the Object is Evidently Proved to be in the Diſtinct Baſe, as was before Alledg'd 
7 in a foregoing Propoſition, for by Raiſing the Eye, the Point F is Depreſſed, and by 
5 Depreſſing the Eye, the Point F is Rais d. juſt as in the Object ſeems to Move 
Prop. 31, Contrary to the Motion of the Eye 3 From hence it is likewiſe ſaid to follow, 
$. 10. "what we in Reality Experience, that if the Glaſs be Mov'd upwards, the Object Ap- 
— Pears to Move upwards, and if the Glaſs be Mov'd downwards, the Object Appears 
To Move downwards, for Moving the Glaſs upwards is the ſame; as Moving the Eye 
downwards, and therefore the lame Effect of the Object's Appearing to Move up- 
Wards will be Produced from either; Or, ſince the Diſtin& Baſe always Follows the 
- Glaſs,” as the Glaſs Moves apwards, the Baſe will too, and Conſequentiy the Object, 

Which is here Repreſented by it. 
The firſt Ob. F. 27. Bur, if as the Eye Mov'd upwards top rf S, c would Appear to Move 
Longs Og downwards, for the fame Reaſon à would nor be Scen at all, becauſe, as the Eye 
e, Receives the Rays from „ in ⁊, which before Efcap'd it, ſo do being the utmoſt of 
the Refracted Rays from 4, there will be none above it, which, Falling upon the 
Eye, ſhould Repreſent a a or A in 4 lower Situation than before; and the {ame may 


upwards; To Explain which, the Point e is Conſider d, and how the Appearance is Brought 


3 


be the fame, as the Center of a Circle, if View'd from any Part of the Circumfer- 


notwithſtanding it is Certain in Fact, and is Endeavour'd to be Prov'd by this Phi- 


ſoning; It is not Confirm'd by this Reaſoning, as is Evident from the foregoing 
Scctions, and more Particularly from F. 28. and 29. and that it is Falſe in Experi- 


and the Eye is made to Retire from the Focus of the Convex, where the Object Ap- 


hence it follows, that, if the Glaſs is Mov'd upwards, the Object Moves upwards, 1 


Contrary; but we muſt take Leave to Say, that, if ſo, there is no more Reaſon to 


Chap. XI. Coloeraing' ou her 22 tions 35 5 


be Argued in Reſpect of the Deſcent of the Eye to x; ſince, in ſuch a Caſe, there 
would be no Rays below fo to make c Appear in a higher Station to the Eye. 
F. 28. SUPPOSING this yet could be done, the Raiſing of the Eye to could Sig- , en 
nify nothing to the making the Point F Appear higher or lower, for if we only 0: Objedtion. 
Conſider that Individual 05 whether it is lookt upon from - or from o, it will 


ence, will be; On the other Hand, if the Eye at o Purſues the Ray to g, and at = 
to 4, in the laſt Caſe / indeed will Appear much lower than g, but then it muſt 
likewiſe be Affirm'd, that this can be no Argument for Seeing the Apparent Place 
of the Object in the Diſtinct Baſe, which is made a Conſequence of this Kind of 
Reaſoning, and therefore Suppoſes, that the Eye Terminates it's Reference in 55 
Contrary to the Preſent Hypotheſi 85 which makes the Eye Purſue the NAY 
to g. 

F. 29, BrsIDEs which, if the Object, when the Eye is at >, is not een in the 4 Third Ob. 
Point fs but in 76%, it will not Appear in /, in Preference to'fs, which will Ter- J. 
minate in c, and will therefore make no Alteration in the Place of it, but each Line 
in the Triangle will have an Equal Claim to carry back the Notice of the Eye to 
the Object, which Impreſſed it; if the whole Triangle f/s is Concern'd in Returning 
the Action of the Eye, the Point c will Appear in a Line Parallel to s/, Drawn 
betwixt fs and // Produced, and the ſame will obtain in all the other Points of the 
Object a he, from whence it is Conſequent, that abc will ſeem Larger and Confus d, 
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loſophy, that the Object is Leſs in it's Inverſion, 299 is Painted on the Eye with a 
Peculiar and Remarkable Diſtinctneſs. 

F. 30. FARTHER, as to the Objects Appearing in the Diſtinct Baſe, for which Pro- 4 Fiurch he 
poſition 31. F. 10. is Alledg d, and which Depends upon Principles, which have jave 
been already Confuted, it is Falſe in Experiment, nor is it Confirm'd by this Res 


C's, by oe CRISS Bc — 
r Sn 


ment, will be Notorious to any one, who is willing to make the Trial; for, if a 
Luminous Object is Placed beyond the Glaſs at a Certain and Determin'd Diſtance, 


pears Inverted, the Eye will yet be far from Perceiving the Object in the Focus; 
If the Eye ſtill Recedes, there is no ſuch Phænomenon Produced, but for a Con- 
ſiderable Diſtance together, the Object Appears Inverted and Diminiſhed, and on the 
other Side of the Glaſs, till at Length, when we are Remoy'd ſeveral Yards from it, 
a Pointed Flame Darts out on this Side of the Glaſs towards the Eye, at about half 
a Yard from the Convex, which, as the Eye goes farther from it, Retires back to the 
Glaſs, and is at laſt Scatter d and Diffus d on it's Surface; from which it is Apparent ; 
/f. That there is no Expreſſion of the Object at all, either Erect or Inverted, on 
this Side the Glaſs, But only a Bright and Brillant Flame ; 24. That if there were, 
it is not in the Focus, becauſe it Appears in ſeveral Diſtances from the Glaſs, where- 
as, the Diſtance of the Glaſs and wires being the ſame, a Focus ſhould Heis 
Preſerve the ſame Station, 


F. 31. LEr this Reaſoning be, as e as it wt. it is yet ſaid, that from ee Obs 
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downwards, the Object Appears to do ſo likewiſe; becauſe it is the ſame Thing for 
the Glaſs to be Mov'd upwards, as for the Eye to be Mov'd downwards, or the 


Exact the Phænomenons of the Glaſs's Moving upwards, to the Account, which is 
given of thoſe, that Reſult from the Eye's Moving downwards, than, on the other 
Hand, to Accommodate the Phænomenons of the Eye's Moving downwards to the Ac 


5 of thoſe of the Glals's Moving upwards; that is, if, according to what is Ac- 


nowledg'd in the Preſent Opticks, the Diſtin& Baſe, or the Object, of which it is a 
Repreſentation, follows the Motion of the Glaſs, there is no more Reaſon, why 
we ſhould Aſcribe the Phænomenons Produced by the Glaſss Moving upwards to 
the Poſition of the Rays, whoſe Cauſe is faid to be the Baſe's following the Glaſs, 
than why we ſhould Aſcribe the Phænomenons Produced by the Eye's Moving: down- 
wards to the Motion of the Glaſs upwatds, which Relatively,” in ſuch a Caſe, is 

Aa a a 2 Mov'd 
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$56 Relating to Conver Gloſee, Book IV. 


Moy'd ene whoſe Cauſe is yet Affirm d to lie in the Poſttion of the Rays; that 

is, there does not ſeem to be any Connexion bet wixt the one and the other; for, if 

A is Moyd upwards to 5 the Eye would Purſue the Rays back in a more Di- 

rect Line than before, and Conſequently 4 would Appear in a lower Situation in- 

ſtead of a more Elevated, whereas on the other Hand, if the Eye is Movd . 

| wards, it is ſaid to Purſue the Rays from à back to a higher Situation. 

A Sixth 05- F. 32. FARTHER, the Various Poſition of the Rays is the Cauſe Inſiſted upon, 
Hama by which the Phænomenons of the Eye Moving upwards or downwards are to 
be Explain d; But, if the Glaſs is Mov'd upwards or downwards, the Phanomenons, 

Ariſing from it, are Aſſign'd to the Diſtinct Baſe, or the Object, following the Glaſs ; 

and ſin ince the latter Explanation is made a Conſequence of the former, the different 

| Poſition of the Rays muſt be a Reaſon, why the Diſtin& Baſe, or the Object, follows 

the Motion of the Glaſs; if therefore the Eye is Remov'd from o to 9, and the Glaſs 


from / to ſome other Point above it, which ſhall be in Proportion as far Diſtant from , 
as 4 is from o, the Queſtion is, whether the Angle 04q, which is Supposd to make 


the Object Appear in one certain Poſition of 4 in the Diſtinct Bate, or of a in the Object, 
and gdx, which we ſuppoſe Equal to the former, and to Repreſent the Diſtinct Baſe 
and the Object in a different and a higher Situation, the Queſtion is, Whether cither 
of theſe two Angles are Exactly Equal to the Angles, made by the Motion of the 
Glaſs acgording to the Conditions before Preſcrib' d, which it is Impoſſible they ſhould; 


for altho'in the Preſent Figure g 4s is to ꝗ dx, and ad q to dl, yet if l is Remov d to, 


on the Contrary gas will become Sto sd ＋ too dq, which will not be Equal to 94x, 


and therefore the Depreſſion of the Eye, and the e of the er 9 not 


Cauſe the ſame Angles, nor the ſame Appearance. 
A erentb, $4 33, Ir is allo. Obſervable in the Preſent Figure, that che Bye is Conttivd to 
Objection. : be Placed ſo, that the Depreſſion of the Eye, ah the Elevation of the Glaſs, might 
Appear the fame, but if the Eye is three or four Times the Diſtance! from the 
Diſtinct, Baſe, than it is Supposd to be in this Scheme, the Matter will Appear 


quite otherwiſe than is here Repreſented; for, in ſuch a Caſe, a Third, or Fourth, Part of 


the Cone og, Namely-o dc, will be Sufficient: to Fill and Poſſeſs the Space o, 
ſince d o, de, Continually Divaricate, as the Eye Removes from 4; if therefore at tllat 
Diſtance. the Eye is Movd downwards to 4, the Space it Deſcribes will be = to a 


Third, or Fourth, Part of o4'q, Namely oc, Conſequently-upon the Depre ſſion of the Eye 
to 9. the Glaſs; would be Hlevated only from / to , whereas upon the Elevation 


of the, Glaſs to s, as far as the Eye was Depreſſed to 4% the Eye in Order to Appre- 


hend it, muſt he Depreſſed Three, or Four, Times the Space it was before, Namely to the 


Triangle 34 x, or quite through the Triangle od, and by the Hypotheſis / is Three, 
or Four, Times Bigger than o 4c, which is Contrary to this Doctrine, which Affirms, 
that it is the the ſame; Whether the Eye is Depreſſed, or the Glaſs Elevated; from 
Whence it is Evident, that this Philoſophy of Rays is Incapable of Solving wit Pre- 
_ ſent Phænomenons. We ſhall only farther Add in this Section, that by the 
Eyes Moving downwards, the Object will not always Move upwards, even ac- 


c cording to the Preſent Way of Reaſoning; for, as the Eye is carry'd from o to c 


in er, the Object will Appear in a lower Situation than #, as may be more 
fully Seen in (Fig. zd.) for there even in , ii, it will be Depreſſed, and 


will not Riſe, till the Eye comes belowe e, which ſhews, how Uncertain this Kind 
of Arguing from the Poſition of the Rays is, and that the former Figure is Con- 
trivd on Purpoſe- to Solve the Phænomenon, not Drawn to Explain® it; inc 
the Eye. in any other . Poſture will Receive the Rays differently, by which the Ob- 
ject Will, be made ſometimes to Move downwards, and ſometimes upwards, whilſt 


the Eye is yet all the Time Moving downwards, which will not in the leaſt A- 
gree either with the Phænomenon it's ſelf or the Preſent Explication of it. 


A Phonemenen _ F. 34. LASTLY, there is another Phenomenon, which theſe Opticks do not take 
en r Notice of, and which wants to be Explain'd ; that is, if the Eye is Placed: betwixt 


tice of by this 


7hil/eehy, and the Diſtinct: Baſe and the Glaſs, ſo as the Object ſhall Appear Erect,” every Thing 


alrogether un happens; Contrary to what was ſaid before, that if the Eye is Moy'd upwards, the 


—_— 7 0 Object Moves upwards, and if the Eye is Mov'd downwards, the Object Moves ſo 


in Reſpect 


Objects dE too; On the other Hand, if the Glaſs is Moy'd upwards, the Object Moves down. | 


pe _ wards, and-if the Glaſs is Moy'd | I a the Object Moves upwards. 
$. 35. LEr 
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F. 35. Let the Eye be Poſited in,P0 2, and afterwards Raisd from -S. to 0, as 
it Gradually Aſcends, the Rays, which are Refracted from A Succeſſiyely l V aniſh, till menan cannot 


and if we Shut the Right Eye, the Image on the Right Hand will Vaniſh, and if 


1 


FF 


1 


48 How the fore- 
going Pheno- 


at Length they are Perfectly loſt in 0; and thus, if the Eye Moves downwards from 6 7u/y de. 
P to O, the Rays, which are Emitted from c, will likewiſe by Degrees Eſcape the Eye, BN rok 
till they Finally Difappear in the ſame Point 0; which will be far from Explaining yy. 
how # or « Move upwards, or downwards, according to the Motion of the Eye, 

fince even thoſe Rays, which Remain, Preſerve the ſame Incidence nearly, and 


therefore ſhould Conſtantly Repreſent the Points in 2 and c,. or, if any. Thing, 4 


Lower, and © rather Higher, than in their Natural Poſture, ſince the firſt is lookt 
upon from a more Elevated Station, and the laſt from a more Depreſſed. 


F. 36. Ar.so, if the Glaſs is Mov'd from / ro 5s, it will then only Receive the ,, % 
higher Rays, which Flow from the Points 4 and c, to wit, g 45, gc 5, and therefore, 1 joregong 
if this can be Imagin'd to Cauſe any Alteration, it ſhould rather ſeem to Elevate 7% 
the Object than Deprets it, ſince, if the Eye Purtu'd back the upper Refracted Rays ., 
differently from the lower, it is Prepoſterous and Abſurd to Think, it would do it 
in the Direction of the lower; We ſaid, if this Occaſion'd any Alteration, becauſe 


it is not Moreover Evident, that Rays, which Flow from the ſame; Point, and are 


Refracted thro” the ſame Glaſs, will Produce a, different Poſition of the Point to the 

Eye; from all which it is Plain, that this Phænomenon was Wiſely Suppreſſed by 
„ ð ES OE CI v7 eng 
F. 37: Conctrwnins the Double Viſion of an, Inverted Object thro the Convex, Concerning our 
the Appearance is this, that, if the Glaſs is Placed any where, ſo as to Repreſent the % with 
Object Inverted, if the Eye is near the Glaſs, the Inverted Object will Appear Double, , Arg 85 
or, if it Retires farther from it to ſome Yards Diſtance, it will ſtill Appear Double, Double through 
but Diminiſhed, and in a nearer Approach or Situation to each other, till by Degrees 30e d. 
they ſeem to Coaleſce into one; moreover, if the Right Eye is clos d, the left Image Dio art: 
Difappears, and if the left Eye is Shut, the Image on the Right Hand likewiſe Va- Prop. 39. 
niſhes. JJJ˙CCC CCC D 
F. 38. Tat Account or Explanation of theſe Phænomenons, which this Doctrine 27 Explans. 
Supplies us with, is from the Preſent Figure; 4 be is the Object, g/ the Glaſs, fed the #92 of che 


foregoing Pha- 


nomenons from 
theſe Principles. 
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Diſtinct Baſe, the Eyes à and m, which Meet the Cone of Rays ⁊ e y; the Eyc » there- 


fore is ſaid to Perceive the Point e, or b, by the Rays ze 9, Which Flow Forward 
from iel, and Conſequently ſomewhere betwixt's and J; for the fame Reaſon the Eye m 
Perceives the Point e, or b, ſomewhere betwixt and g, ſince the Rays, by which the Im- 
preſſion is made, are xe, or geh; from whence it follows, that the Point e, or 5, 
will be Seen in two Diſtinct Places; and as the like may be Demonſtrated of any 
other Point, the whole Object will Appear Double; it will likewiſe Unite into one 
ſingle Repreſentation, at a greater Diſtance of the Eyes from the Glaſs, becauſe, the 
Rays e #,-ep, Diverging Continually, they will at laſt be Incident upon them, vi. 
ek on the Eye , and e on m, by which Means the Eye » will Perceive e at #, tes. 
being one, right Line, and the Eye m will Perceive the ſame Point e at 7, per. 
being likewiſe one Continued Line, ſo that the Difference of the Places 7 and 2 
becomes lets than before, till at laſt by a farther Removal of the Eycs, this Difference 
of the Apparent Places is ſo Small, that it is altogether Inſenſible to the Sight. We 

muſt alſo Add, which the Preſent Opticks does not Obſerve, tho it ſeems to be 4 


mighty Confirmation of this Account, that if the Eye is Remov'd to ſome Place be- 


twixt the Diſtinct Baſe, and the Convex, the Object will then likewiſe Appear Double, 


the 
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the left Eye is Clos, the Left Image will in like Manner become Inviſible, becauſe 
24 in this Caſe, falls upon the Left Eye, and 4e on the Right. 


Areument the F. 39. FIRST, as to our Eyes Seeing the Point e by the different Cones, or * 


firſt againſt the cils, & eg, xe, and therefore e, or &, Appearing in two ſeveral Places; We Anſwer, 
e ge that either the Rays are Purſu'd by the Eye no farther than e, or they are Purſu'd 
beyond it; If the former is Affirm'd, ſince the Optick Axes do Concur and are Terminated 
in e, the Point e ſhould Appear Single, by what is afterwards Declared in this Philoſo- 


phy; beſides, if e could in ſuch Circumſtances be Seen Double, on the Account only 


of 2 eq being Diſtinct from x e y, tho our Sight ſhould be Determin'd in e, it would 
follow that all Objects whatſoever, for they alſo ſend different Cones to the 


Eyes m and from the ſame Points, ſhould Exhibit a double Repreſentation of 
themſelves to us; Moreover, if the Eye Determin'd it's ſelf in e, it would be Impoſli- 


ble to Explain, how e comes to be Obſery'd towards g and , and even beyond. the 


Convex #1; If the laſt is Affirm'd, the Eye n is carried in it's References towards g h, and 

the Eye 2 towards 2, but then how the Rays, which Terminate in a Line, as ep. ſhould 

Expreſs to the Eye no more than a Point, is Inconceivable; for ſince, when the Eye 

is Remov'd to a greater Diſtance from e, the Rays xe, or £29, are more Divergcing, 

and Conſequently, a 4h, or 51h, or a 1071 Part of them Perhaps are not Incident upon 

it, and yet upon their Refraction to the Retina, they are Capable of Exciting a Sen- 

ſation in us, it will follow, that if ge þ is. Divided into 4, or 5, or 10 Parts, ch of 

them will be Sufficient to Affect the Eye; and if the Point in the Eye, whoſe Sen- 

ſation is Caus d by a Complication of the Various Parts of ge h, is not Referr'd back 

to a Point in e, but in the different Parts of ge h, the Point in the Eye, by ſuch a 

Reference, will be Diffus'd into the Parts of geh, and b, or e, will not Appear in a 
Point, but will be Diſperſed and Scattered into ſeveral. 

* he F. 40. Acain, if the Eye Refers it's ſelf back beyond e, it will be hard. to fo” 

Second. where it ſhould Determine it's Purſuit ; if at , that is, in the Convex it's ſelf, the 

Apparent Place of the Object ſhould be Scen there, whereas it Evidently is not; if 

we. Affirm at 6, the Plain Diſtance of the Object from the Eye would be the ſame 

as the Refracted, which is Contrary to Experience and this Philoſophy ; Laſtly, if the 

+ Diſtance of the Object is to be Aſcertain'd by an Imaginary Focus, here is none, if by 

the Concourſe of the Optick Axes, they do not Meet but Diverge, if by the Optick 


Angle àe c, or ge /=to ze 95 it is Impoſlible, ſince that is Divided into three Parts, Two of 


which 2 eg, ye x; Fall upon each Eye, and qex, which Falls-on neither, or it by any o- 
ther Method Propos'd by this Philoſophy, it has been already Confuted, beſides it's 

1 Incapacity of being Apply d in the Preſent Circumſtance. 
Argument the F. 41. Wet miſt likewiſe Obſerve, that if the Eye Referr'd it a back beyond. e, 
HOP the Object would Appear Larger and more Confus'd, than it Naturally is Repreſen- 
dc, altho' by Experience it n when Inverted, both Diminiſhed and more Diſtinct; 
Ihat, according to this Reaſoning, it muſt Appear Larger, i is Evident, for let the Cone 


of Rays g. be Refracted to 4, and from thence Proceed to Form another, upon the 


4 Eyes, as S dy, one Part of which only is Seen by the Right Eye m, viz. xd, which 
Referr'd back will make the Point 4 Appear about c, the middle Point 6, by the 
Reference back of xey to geh beyond the Convex, will be Seen at B, fo that in 
this Deſcription, 6 4, which is half the Object, will Appear in B 4, which is much Larger 
than the Whole; Again, if gel is Refracted to f; and from thence a Cone of Rays is 


Form d upon the two Eyes; Namely = / 3, Part of which, x ), will only Fall upon the Right 


Eye m, which will be Referr'd back in f's to C; ſo that the Image will Appear above 

twice as Long, as the Object it ſelf, when it ought to be rather Diminiſhed in that 
Proportion, and the ſame Argument Obtains in Reſpect of the Left Eye at 2; nor can 
a greater Diſtance of the Eyes n, M Solve this, for where they are at a ſhort Interval from 
the Diſtinct Baſe, the Object is thus Diminiſhed; nor can a greater Diſtance of the 
Object from the Glaſs, becauſe in a very little ſhorter Interval of the Eye and the 
Glaſs than before, the Object is very much Increaſed, even where it Appears Inver- 
ted. 

F. 43. BesIDEs, fs Falling on one Side of the Glaſs, and Eons of the Rays, Con- 


8 


Argument the 


Fourth, ſequently, betwixt c and , upon their being Refracted to the Points between f and e, 


and their Reference from 7 e towards 5g, it Will tollow, that one TOE of the Object 
Will 


ES” 
NS 


8 


9 
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vill be Seen Refracted, whilſt the other is not, which is Contrary to Expetience, and 


muſt Evidently alſo Produce a Confuſion or Irregularity in the ERRORS, which 
is not Acknowledg'd by this Philoſophy. 

F. 43. Tmis is Argu'd upon the Suppoſition, that xd is the Cone, which Falls up- 4,1: 4+ 
on the Eye from 4, and is Referr'd back from 4 towards / 23 but there is ſtill another /. 
Scruple Ariſes in this Doctrine, which is, that g a1 is Refracted to a, and Forms the 
Cone gal, which Proceeding Tranſverſely, according to the Laws of the Cones gel, 
ze y, will Conſtitute the Cone x47, from whence it is Conſequent, that no Rays 
from 4, after their Tranſverſion, will Reach the Left Eye », ſince thoſe, which lie moſt 
rothe Left, as x A, are Poſſeſſed by the Right Eye, and cherefore the Remainder y 4 7 will 
Fly off without being Percciv'd at all, and the ſame may be ſaid of the Rays, which Flow 
from the Point 7 ; that is, thoſe, which are Deriv'd from the Left Point of the Object, 


will not be Seen by the Left Eye, and thoſe, which come from the Right Point of 
the Object, will Eſcape the Right Eye; or, which is the ſame, the Left Point 4 will 


be only Seen by the Right Eye m, and the Right Point c, only by the Left Eye 23 
For, if 4 & can be ſupposd to Reach the Left Eye , either z 47 muſt be Equal to x47, 
that is a Part to the whole, or elſe a Cone of Rays may be Bigger after the out- 
moſt Rays have Croſt each other in a Point, than before, which is Impoſltble. 

F. 44. Ir yet 4s could Reach the Eye », 249, when Referr'd back by the Eye, 4r2»men: the 
would be Directed to a Point, which would Fall at a very great Diſtance on the Right 1 8 
Hand of c, ſo that, the other Points betwixt à and / Obſerving a like Direction, 46, 
when Scen by the Left Eye, would Appear vaſtly Larger, than when Scen by the 
Right, whereas by Experience 1 are My of an Equal Magnitude, and their Po- 


ſition is only Inverted. 


F. 45. THERE yet Perhaps may Thom, to be ſomething Coincident with this Ex- What ſeems 


planation, that in the Inverted Object, if the Right Eye is Clos'd, the Left Image Diſ- e — 


appears, and on the Contrary, if the Left Eye is Shut, the Image on the Right Hand Dottrine. 
alſo Vaniſhes; as on the other Side, in the Erect Object, it the Right Eye is Shut, 

the Right Image Diſappears, if the Left Eye, the Lett Image; from whence the Diſ- 
poſition of the Rays, Aﬀerted in this Scheme, ſeems to be Neceflary; becauſe eh, 

being the Reference of the Right Eye , and Repreſenting the Left Image, and 24 

being the Reference of the Left Eye u, and Repreſenting the Right Image, it ½ is 

taken away, 2h is, and if », 11 is; So in the Erect Object, where the Eyes are Placed 
betwixt e and g the Reference of the Left Eye will be gh, which before was that 

of the Right Eye, and the Reference of the Right Eye will be 71, which was before 

that of the Left, and Conſequently, if the Left Eye is taken away, 24 will be ſo too, 

and if the Right Eye, 21 W the firſt of Wien ee the Left Image, and the 

laſt the Right. 1 

F. 46. Bur e e theſe Phan which Appear to be the moſt In- Not yer am 


geniouſly Accounted for in this Philoſophy of any Thing I have Seen, yet, if we u. 
have already ſhewn both before, and in this Preſent Figure, that the Reaſoning made 


Uſe of in theſe Opticks is both Precarious and Falſe, this Coincidence with ſuch 
an Explanation, which is Falſe in it's ſelf, cannot be an Argument, why we ſhould 


Believe it to be True; on the other Hand, what is Coincident with a Falſe Reaſoning 


will be a Juſt Perſuaſion to us to Think, that what is ſo Camclgent is likewiſe Falſe, 


ſo far as it Depends upon the fame Principles. 


F. 47. Which is the Preſent Caſe before us, for altho the Explanation g given in Argument the 
F. 45: might Poſlibly hold Good, if we Conſiderd the whole Object 2 „ 
Point 5, Which that Section only docs, it will not yet be Juſt or — Where 
the Object is Supposd to Conſiſt of ſeveral Points, and thoſe ſeveral Points Impreſſed 
upon the Eye by Diſtin& and Independent Cones of Rays, for the Reaſons before 
Alledg d, and Particularly in g. 43. Where, even tho the Cones cannot be Incident upon 
the Eye, as is Imagin d, the Tranſverſe Poſition of the Images is notwithſtanding Preſery d; 
thus Albeit there are no Refractions of. the Rays from the Left Point 4 upon the 
Left Eye u, and no Refractions of the Rays from the Right Point c upon the Right 
Eye an, yet there being Refractions from à to m, and from c to », the foregoing 
Phænomenon may. be True, thy! "yg ne in this pern is Falſe. 


F. 48. LASTLY, 
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F. 48. LastLy, it is Evident, that if by our Principles of the Expanſive and Con- 
traftive Forces we can give a Reaſon, why the Eye in ſuch Circumſtances does Refer 
it's (elf, as is Preſcrib'd by theſe Phænomenons, without the Aſſiſtance of Rays being 


Refracted in the Manner, which is Suppos'd, theſe Appearances can be no Plea for 


Argument the 
Ninth, 


fuch' a in wa has been Prov'd to Do: Falſe 5 And chis We 80 may be 


dene 
F. 49. As td both our Eyed Rane at a farther Diſtance fen che Diſinc 


Baſe, the Rays only , and 2 by which Means / and i will Approach to 7 and #, 


and at Length will Coaleſce in 5, which is Suppos'd to be Agreeable to what we Ex- 


of the Eye from the Diſtin& Baſe Unite into one; I fay, as to this Phænomenon, we An- 


Argument the 
Tenth, 


perience, that thefe Inverted Objects, which Appear Double, will by a farther Diſtance 


ſwer, that this Explanation of the Approach of the Images only Reſpects the Point 4, 
but what is Demonſtrated Concerning that Teint 18, as pon becn Evinced, far from 
being Applicable to the whole Object. 

F. 50. Lxr us now however Suppole, that x hind Pate the Places of our Eyes, in 
Right Lines Continued from , and p, and let us Conſider the Reſult from ſuch a 
Situation; it is Manifeſt therefore, that if the Rays from à are but Juſt Refracted to 
m, in the Cone xa y, they cannot be Refracted to P at all, and ſince the Rays from - 
are but Juſt Refracted to », they cannot be Carried by any Imaginablc Refraction to 
K; from which it Follows, that when the Eyes are Poſited in K and P, all the Rays from 
the Points à and c will Equally Eſcape them, as, when they are Placed or Situate in 


m and u, i and y are Confeſſed to do, by not being Incident on them, but if this Reaſon- 
ing is True, 7 and u will be ſo far from being nearer 5, than h and z, that they will 


Why the next 
Propoſition is 
not Particularly 
Conſidered. aud 
only the Corol. 
lary of it. That 
the farther the 
Eye is Remov'd 
from the Di- 

ſtinct Baſe it 


not in any Reference of the © be DICE to the 3 which are Incident, be Perceiv'd 


at all. 


. Taz next Pipes tion we bade no > Reach to A: ae 3 n as ; ſeveral 


vthers, which we have Omittcd, it Depends upon an Abſtracted Reaſoning, that has 


been Confuted; the Corollary of it however we. ſhall Examine, which is, that the 
farther the Eye is Remov'd from the Diſtinct Bale, it Perceives the greater Area of 
the Object, but can never See more, than what is Projected in the Breadth of 


the LANES: 


NOPE 


Percerves the © 


greater Area 
of the Object, 


but can neuer 
See more than 


what is Pro- 
Jefted in the 
Breadih of the 
Glaſs. 
Molyneux, 
Dioptricks © 
Prop. 40. 
Corol. 

Par. x 


9 
. 1 0 
4 5 2 
4 J 2 Fi 
8 * 
ok , 1 


c 


it, unleſs the pets o be at at an eee Diſtance; This is Concluded from Sup- 


Tre Reaſons 6 4. 
gainſt the 
foregoing Co- 
rollary. 


poſing abc the Object, Fed the Diſtinct Baſe, and the Eye in o; for the Eye can See 
no more of fed than Se, which is Intercepted betwixt got, and therefore no more 
of the Object than x, which lies between LS Ar. ; 

K. 52. IF therefore gol is the Meaſure of what the Eye is to See of fed, and 
Conſequently sx, of what it Perceives of the Object abc, the farther the Eye is 
Remov'd from the Diſtinct Baſe, as at 0, the more it will take in, both of it and the 
Object, and at Length, at an Infinite Diſtance, Og will Fall Perpendicular to g. 
which would Interſect à Portion of Fed Equal to the Diameter of the Glaſs g 57; 
This Perhaps may be True upon the Suppoſition of the Doctrine of Rays, but it is not any 
ways Confirm'd by Experience, and therefore is only a Right Concluſion from a Wrong 
or Falſe Hypotheſis ; ſince, if the Obje& was Larger than the Glaſs, it would be never, 
that we could See it Entire, whereas it is Evident we do, at ſeveral Various and 


Changing Diſtances, or Removes, of the Eye from the Diſtinct Baſe, that is, if the 


Glaſs is Placed Two, or Three, Yards from the Object. 
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Chip. XI. Concerning other Propoſitions, &c. it 


F. 53. On the Contrary, if o is made to Approach to fe d, it will Intercept a leſs The Reaſons 


Portion of it than before, and Conſequently will See leſs of the Object 4c, where- * up 


as in Experience the Object Appears much Larger than the Glaſs, and Inverted, when rollary. 


the Eye is Extremely near to the Focus, if the Glaſs is Dur. Remo d at ſome Diſt- 


ance from the Object. 
F. 54. ANOTHER Propoſi tion in this Philoſophy is, that an Object being Placed concerning an 


nigher a Convex Glaſs than it's Focus, and the Eye on the other Side of the Glaſs, . 


at any Diſtance within the Eye's Power, it Sees the Object Diſtinct and Erect. The e 4e Glaſs 


Demonſtration of this Depends upon Propoſitions, which have been before Con- N 538 
and the Eye on 


fider'd; and therefore does not Require a Particular Examination here; we ſhall Add % , 
to this Propoſition, that, on the other Hand, if the Eye is Placed betwixt the Focus of the Glaſs at 


and the Glaſs, it is alſo Sufficiently known, that the Object will Appear Erect and hin leg. 5 


Diſtinct; and therefore, ſince, whether the Eye or the Object is Placed betwixt the power and ir's 


Focus and the. Glaſs, the Appearance will be the lame, and ſince the former Caſe poo — 5 
bje ſtint 


has been Conlider'd, upon that Account alſo, there is Scarcely any Occaſion to Speak . 
to the Latter. | ' Molyneux's 
F. 55. HOWEVER, WC hall Alledge one Thing more Peculiarly in Anſwer to this 3 

rop. 41. 
Reaſoning upon the Rays Emitted from the Object, which is, that in the Demonſtra- par. 1. 
tion Annexed to this Propolition, it is ſaid the Rays ought to be Moderately Diverg- a Fe Re- 
ing, that is, not to Diverge too much, otherwiſe, by ſome former Propoſitions, the perience Fo 


Eye will not be able to. Collect them; Whereas the nearer the Object is Placed to whar is 4f- 
the Glaſs, that is, the more Diverging the Rays are upon it, the Clearer and more 8 


Diſtin& it is Seen, and on the other Hand the farther from the Glaſs it is Situate, 
and the nearer to the Focus, that is, the more Moderately Diverging the Rays are, 


" me Object will Appear the more Indiſtin&t and Confus d, which is quite the Re- 


verſe in Experience of what is Affirmd in the Demonſtration; fo likewiſe, the nearer 

the Eye Approaches to the Glaſs, the more Diſtinct the Object TOR tho' the 

Rays Diverge the moſt then, | 
F. 56. Tux next Propoſition is, to Deren the viſ ble Area ad; the Optick How the vis 

Angle, or Apparent Magnitude of an Object, Placed betwixt the Focus and the Glaſs, ſible Area and 

from an Abundance of Conceſſions, as the Power or Focal length of the Glaſs, the Diſt- rhe 1 5 

ance of the Object or Eye from the Glaſs, and the Breadth of the Glaſs, but as the Deter- dc e 

mination of the Viſible Area of the Object, and the Optick Angle, or the Apparent e e 

Magnitude of it, has been before Examined and Confuted in Reſpect of the Account, aut Hilr 


which this Philoſophy gives of both, ſo the Data or Conceſlions, which are Suppos'd Focus and the 


Glaſs is Deter 


of the Power or Focal Length of the Glaſs, the Diſtance of the Object from the % —_ 
Glaſs, '&#c. are all Chimerical, and not Correſpondent with Nature or Experience hege Principles; 


by the former Section; ſince it is Plain by that, that Objects are not Seen according hoy erg 
ner! 


to the Power or Focal Length of the Glaſs, or the Diſtance of the Object from the e ee 


Glaſs, or the Diſtance of the Eye from the Glaſs, or according to the Breadth of mable ro Na- 
the Glafs, but according as the Eye or the Object Moves betwixt the Focus of the 7; mM 


per ience. 


Glaſs, and the Glaſs it's ſelf, and the Appearances are not much Alter d at any other Molyncux'; 


Diſtance either of the Eye, or the Object from the Glaſs. 1 


F. 57. We ſhall therefore Conclude this Chapter with a moſt Particular Admi- 5 


ration, that Men will Suffer their Reaſon to be Inſulted by a Magnificent Show of Concluſion of 
Lines, and Angles, and, as they are Thought, Elaborate Calculations upon them, which, 3 


by what we have yet Seen, Alledge no more to Convince us of their Truth and ration, char 


Certainty, than that they Indeed make a Figure, and which may be juſtly ſaid, not to ns, 471 be 


Inform but to Amule us; and if ſuch a Temper ſhould fill Prevail in the Learned Ren their 


World, we cannot but Think and Pronounce, that, as Humane Nature, in the Com- $*»/e 70 Lines 


and Angles 
mon Occurrences of Life, is too much Influenced by Pomp and Grandeur, ſo in %, n 


Matters of Reaſon and Speculation, it is likewiſe. And Reaſon. 
I may Add, that in Geometrick and Algebraick Performances; Men | Reaſon by 

Certain Rules of Art, and their Principles are Contracted and Narrow, which, when 

once Learned and Attain'd, make Geometry and Algebra an Eaſy Science, and there- 2 


fore, whilſt we are ſo Fond of this Kind of Reaſoning, in Preference to all others; 
which are many Times more Difficult and Hard, tho' equally Demonſtrative and 


True, it may not be owing to our Vanity only, but to our Idleneſs. 
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562 Concerning Cuncaus Glaſſes, Book IV 
b 


Concerning the Properties of Concaue Glaſſes, Placed betwixt the Objef and 1 


Concerning F. 1. THE next Sort of Glaſſes, we are Led to Examine the Properties of, are Con- 
e Ce 1 caves; The firſt of which Properties or Affections is, that all Objects, Seen F | 
| Glaſſes Ay thro' Concave Glaſſes, Appear Erect and Diminiſhed 3 They Appear Erect it is ſaid, | © 
Fearing Ere#f becauſe there is ho Diſtinct Baſe Form'd by them from a Collection of the Rays, and [2 
niſhed., therefore no Inverſion of the Image, Excepting on the Retina of the Eye, which by _ 
Dio aN what has been already Ad- 9 0 EY 3 
Prop. 43. vanced, will Cauſe the Ob- Tn.” IRS T 
Par, 1. ject to be Viewd in it's i ; 5 = 
Natural Situation; They are 
Affirm'd to Appear Dimi- 
niſhed from Tab. 32. (Fig. £ 
In this Chap- ff.) axb is an Object, __— 
ter, aß 565, the Eye, a eo, ae; areio = 
81 8 705 1585 Drawn Strait from the Ex. 
to be Placed tremities of the Object to 
in $. 16. and the Eye, betwixt which the 
© 15 5 Natural Optick Angle 20 %%%%%ͤ; e 
is Contain'd, the Concave cf is now Interpos d, by which Means the Concourſe of 
the two Lines ae, b d, will be Refracted beyond o, from whence the Eye will not 
Perceive the Extremities of the Object by the Rays 4e, h d, becauſe they will be Re- 
fracted beyond o, and therefore will not be Incident upon it, nor by any Rays External 
to ac, bd, ſince they will be ſtill more Refracted beyond the Eye in o, and Con- 
fequently the Rays, which are Refracted to the Eye, muſt be Internal to ae, 6.4, 
as for Inſtance ac, bf, and which Continued in Direct Lines would Meet in 9, but 
by the Refractive Power of the Concave are made to Diverge from thence, and at 
Length to Concur in o, in which Caſe cof is the Refracted Optick Angle, and is 
leſs than e od the Natural one, and by Conſequence the Object in the firſt Circum- 
ſtance will Appear of a Diminiſhed Magnitude, in Reſpect of what it will do in the 
: ! 0336 10; 3% on . ö ĩéõ?70⁵ ̃ ne 
| The foregeing F. 2. As to the Erectneſs of the Object, where there is no Diſtinct Baſe Produced, 
5a v4 or the Divergence of the Rays Refracted thro a Concave, by which they are far 
©... from being Collected to a Focus, that has been before Conſidered; and as to the Ac- 
count, which is given of the Objects being Diminiſhed, it Proceeds likewiſe upon the 
ſame Reaſoning, which was made Uſe of to Prove, that all Objects, Seen thro Con- 
vex Glaſſes, are Magnify'd, Prop. 30. of this Philoſophy, and therefore, a Juſt Allow- 
© ance being made for the Convergence of the Rays in the one Caſe, and a Diyergence 
in the other, the ſame Arguments will be Valid againſt this Account of the Di- 
minution of the Object, which were usd in the Former againſt the Increaſe of 
.. ᷑ TT lie ec Sno bren, oy ge neo 
n Arn the Erectneſs of the Object and its Diminution thro' Concave 
Diſlindineſ: Glaſſes, the Diſtinctneſs and Confuſedneſs of it, as allo its Faint and Obſcure Ap- 
and Confuſed- pearance, is Propos d to be Solv'd, which is done in the following Manner; To make 
15 7.95 5 an Object Appear Diſtinct it is Requir'd, that the Rays from each Point ſhould be 
of it's Faint ExaQly Collected to ſeveral Points on the Retina, which cannot be Effected, unleſs 
eee the Rays Diverge ſo, as the Eye may be able to Unite them; (Tab. 32. Fig. 2.) r is the 
thro' Concaves, Pupil of the Eye, Placed at ſuch a Diſtance from the Radiating Point a, as to Receive the 
| 3 Incident Rays in a Proper Divergence to be Punctually Refracted to the Bottom of 
5 the Eye; if now the Pupil is Set at a nearer Diſtance from 4 in the Poſition, which 
Par, 1. 5 J or, has to it, thoſe Rays, which are Refracted with a juſt Diſtinction to the Reti- 
na, will be Confin'd to 47; 4 d, ai, being of an Equal Divergence with as, ar, which 
44 4 8 are 
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are Suppos to be ſo Refracted; the ſame alſo will be True, when Viſton is Per- 
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form'd thro! a Concave Glaſs from (Tab. 32. Fig, 4:14 where the Breadth of the pu- 
pil is pg, and is Placed in a near Situation to the Glaſs, the Rays ap, 44 will 


Diverge ſo much, that it will be Impoſſible for them to be Refracted Diſtinctly to 
the Eye; but, the ſame Pupil being Poſited in 57, a5, ar are Supposd to have a 


i, © + 


£5, vx; FEFxF. If 


B bbb3 | of 


—_—— "3" IIS nene — _ * 
— 2 2 rr . — 


. VIII ; p 
a — 
. - obey _ — — — 2— 2 — 
drr Sr 1 * — — r EEG In Toes MT NE ART _ ——— TTT 
rr OO Ot Ore or 2 2 8 eg ets eng n P0000 r —ñ.. . .. . 
N 5A 5 — nerkk ＋ * * 222 ̃ ———.. Roar * 4 N , — — a > n 1 

—7 E RA £7, vs es 3 n A F „ 4 OE „ ASST Braids, fe A fo S * ES TIN” TIE ag | n 22 ; x 

SEAT SEE ACID — Eg 8 * 2 2 CC ER : . — S WET 2 ups: LS FAS. Lo _— 
SIS reyes Yr Ss — 2 — TEENS" . 8 CEE - 


| 

. 

I 
| 

[ 

i 

1 ! 
4 

i 


2 wig r 


4 


ET 
—.— 


rr — 1 1 _ — 
eee, Inn S r 2 r — — 
ef IR; CRE Fat I — — 3 1 BY r r —— 8 1 * n r 
8 2 — —— 8 925 23 — n I apr 28 
= — — —— .. T — EY — n S ID EAI 
—— * 2 5 \ * ">. * 4 oy ES 202 en Ae 5 ? 
7 D i ma e e 8 WY = — 1 8 . "ILY 2 « I, Shot, 
_ — na -4 55 me BY = 2 2 — MI as er oe. Dr IE NN n I VIE — W 
— . OR” 7 = x: rn r © BL <= Ss. ET Fi Ter 3 EAT 
— = — — 1 = e ETAL ND eee en fl £ 2 — — Ro 
2 — 2 oa Fi whons Ger ä —— — 252 > — 


Et IAA LO 
* 4 £m, * = 
S 
1 
fs 8 N 


r ont WE ee e eee ee LA IMO eee 
> —.— K 
— . 
SRI: r D 


_— 
— 
8 


r 
— — 
2 


— . — 
— — — rv, 


— * n 
% 
—— Se? * 


f YH Ay * Ws 1 ; * : 
' % is 5 8 hos. * 4 I, 
} by i 1 R O0 * N 
KEN 22 W M 


of them. are —_ greater den al and altho e cannot be Refracted to the 
ſame Point with it, yet they will be Diffus d at leaſt and Spread on the Retina, and 
Seeing the ſame will happen from each Point in the Object, there will be as many 
Rays Scattered and Diſpers d to all the Points of the Retina, as there will be Rays 
Collected to them, ſo that the Confuſion of the Rays upon the Bottom of the Eye 
will be as Forcible, as the Diſtinct Impreſſion of them ; from whence the Reſult and 
N Conſequence is Plain, that we ſhall either See the Object Confusd and Diſtinct 
at the ſame Time, which is a Contradiction, or elſe we ſhall See neither the one nor + 
the other, which is Contrary to Experience; For if ad p, 41 Produce no Effect upon 1 
the Eye, neither will 4 1 4. 2 
Argument th F. S. WaarT has been ſaid Concerning (Fig. 24) is caſily Apply'd to (Fig. 34.) 3 
Second. Since the Reaſoning upon the former Figure is Introduced to Explain the Phæno- FT 
menons of the latter, that which is ſtill farther Obſervable is in Reference to (Fig. F 
34.) Compar'd with (Fig. 24.) That in both Caſes the Rays, which Flow from 4 1 
are Equally Suppos'd to Cauſe Diſtinct Viſion, tho, where there is no Interpoſition 1 
of a Concave, the Rays Fall in a much Cloſer Order upon the Eye, than where there LE 
is; Allowing therefore, that 10 or 12 Rays, or 10 or 12 Hundred, are Collected, KF | 
where a Concave Intervenes, and Double or Treble, or Ten times the Number, | 
where it does not, it is Impoſſible to give an Account, why the Object ſhould Ap- 
pear Equally Diſtinct, or, which is Juſtify'd by Experience in Short-Sighted Eyes, more 
Diſtinct, when fewer Rays are Refracted to the Retina, than when more are; for My- 
opes See Objects without a Concave at a Certain Diſtance with a Sufficient Diſtinct- F 
ion, and yet with one ſhall See them with a much greater Clearneſs and Perſpicuity. F 
Argument th F. 6. As to the Experiment of a Small Foramen made thro' a Paper, I have 1 
9918 found the Contrary, that if the Eye is made to Approach very near to What is here 
Written, ſo that it can hardly Diſcern the Letters Inſcrib d upon it, if a Paper with 1 
ſuch a Foramen is Interpos d, it is far from Aſſiſting us in a Diſtinct Perception o | 7 
them, on the Contrary it makes them only Larger and more Confus d; If this 7 
were not yet Certain, why either the Pupil of the Eye ſhould be Contracted, be- 
—_ . cauſe it Looks thro a Small Foramen, rather than Enlarged, that it might Reccive 
1 . all the Rays Poſſible, which are Tranſmitted thro it from the Object, Which ſeems 
—_— to be the Caſe, or, if it were Contracted, how it ſhould be a Confirmation of this 
| Solution, where the Pupil is not Suppos'd to be Contracted, but the Rays only to 
Fall upon a leſs Space of it, Excepting the Contraction of the Rays and the Con- | 
traction of the Pupil is the ſame, which it is not by the Reaſoning from the Pre- | 
ſent Figures, will be hard to Determine. _ = 
Argument the F. 7. Ir is likewiſe Aſſerted in F. 3. that the Object will Appear Diſtinct, if it 
Fourth, is Placed in z, which cannot be, unleſs the Imaginary Focus is the ſame, when the _ 
Concave is Poſited in þ Fe, and the Object in a, as it is when Placed in the ſame fe and _ | 
the Object in z, whereas in ſuch a Caſe it muſt Neceſſarily Aſſume a different one. 
Argument the _ J. 8. ANOTHER Affirmation is, that the Object thro Concaves Appears more F | 
Fifi. Faint and Obſcure, becauſe the Rays are Diſperſed and Diffus d in their Refraction 1 
| | thro' them, whereas to make an Object ſeem Bright and Vivid, a greater Multitude | 
FH of Rays is Required; This has been in ſome Meaſure already Conſidered, and we 
. ſhall only Add, that if the Brightneſs or Livelineſs of an Object was to be Aſcribed 
W to the greater Number of Rays, which are Refracted to the ſame Point, there would 
be no Reaſon, why a Poliſhed Piece of Steel, or Silver, ſhould Appear more Luminous 
than that of a White or Black Marble, ſince we See both with an Equal Diſtinction, that 
| is, the Rays from the Points of both are Equally Refracted to ſeveral Points in the 
Ti Retina, and there cannot be any Difference in the Number of Rays, unleſs upon the 
1 Suppoſition of an Inequality in their Surfaces, according to the Account of the Cor- 
= ops pulcular Philoſophy, which has been before Abundantly Contuted. 
Argument the F. 9. BUT that which is ſtill more is, that this Part of F. 3. Endeavours to Ac- 
dai. count for a Phænomenon, which is not in Nature; Namely, that Objects Appear 
more Luminous and Lively, if they are Seen without a Concave Glaſs, than if they 
are beheld with it, whereas the Contrary is Evident, for whether we Obſerve Ob- 
jets thro' Concaves or Convexes, it is Manifeſt, that at a due Diſtance we Perceive 
them, let our Eyes be longer or ſhorter in their Views, with a fuller Clearneſs and 


Brightneſs, than when we Obſerve them thro Air; thus, thoſe Pictures, which thro' the 
Air 
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hap. XII. Placed betwixt the Oljet and the Eye. $65 


Air Appear to be Flat, and only bare Repreſentations of what we Imagine, by Con- 

vexes are Impreſſed upon us, both before and after an Inverſion in the Focus with 

a wonderfull Life and Vivacity, and in Concaves to the fame Sight Objects are made 

to Appear, either by Refraction or Reflection with a greater Force and Strength, 

than they would do in common Air or Æther, which cannot be owing to any 
Thing, but to the different Expanſive and Contractive Force in Glaſs, from that in 

Air, to Communicate the Impreſſions. FFF is 

F. 10. MoREoVveER, it is ſaid, that in Convex Glaſſes the farther the Eye is Remov'd æigument the 
from them, within the Diſtance of the Focus, the Object Appears more Confuſed, ,“. 
and in Concaves, the farther the Eye Recedes, the Object on the Contrary Appears 

more Diſtin& ; This, if there were nothing elſe, would be a ſtrong Objection againſt 

the Philoſophy of Rays; for how in the ſame Eye, which Sees Objects Diſtinctly, both 

when the Rays are Converging, and when they are Diverging, a greater Divergence 

of Rays ſhould have the Preference, in Repreſenting an Object Diſtinct, to a greater 
Convergence, is not eaſily Apprehended ; that is, let there be a fixt Station of the 

Eye, in which it exactly Refracts to the Retina the Converging Rays, which are In- 

cident upon it; let there be likewiſe one certain Poſition, in which it will Refract 

the Diverging with an equal Accuracy and Diſtinction; when it Removes from theſe 
Stations, it will be Inexplicable, why thoſe Rays, which Converge more, ſhould in a 


very ſhort Diſtance of the Eye from it's firſt Situation be Refracted with Confuſion, 


and thoſe, which Diverge more at a greater Diſtance of the Eye from it's firſt Situa- 
tion, ſhould be Refracted with Diſtinction; fince Rays, where they Recede from each 


other, as well as where they Approach each other, ought to be Equally Incapable or 
Equally Capable of being Refracted with a Juſtneſs to the Retina, if the Eye is 


Placed beyond the Suppoſed Station of Diſtin& Viſion. | 

F. 11. What we have ſaid in the former Section Naturally Leads us into another In- Argument the 
quiry, how Diverging and Converging Rays in General can Poſſibly Reprefent an EE 
Object Diſtinct; for, if the Eye is of one Determin'd Figure, be it Longer or more 
Depreſſed, according to the Difference made in it's Figure by this Philoſophy, it ſeems 
Unaccountable, that the ſame Eye, which Sees Objects Diſtint by Converging Rays, 
ſhould do it by Diverging, or the Contrary ; unleſs the ſame Figure of the Eye can 
Refract Rays, which Flow from different Points, as in the Converging, and Rays, 


which Flow from the ſame Point, or the Imaginary Focus, as in the Diverging, to 


the ſame Individual Point in the Retina, which ſeems to be Abſurd and a Con- 


' tradition. | 


$. 12. Ws are after an Account of the Diſtinction, in which Objects Appear Nee ae 
pparent Place 


thro' Concaves, led to the Aſcertaining the Apparent Place of them, which is Ex- of Objedts Seen 
plain d from ¶ Tab. 3 2. Fig. 4.) where 4 is the Radiating Point, cd the Concave, which hes Concare 
= | | 4.4 CO, | „„ ey Glaſſes, 
; Molyneux's 
Dioptric. 
Prop. 45 
Par. 1. 


d 


b 


4 


Cauſes the Rays to Diverge, in that Manner and Inclination to e g, upon the Eye, 


as, if Produced Directly backwards, ſhould Determine the Imaginary Focus in ; 
from whence, after ſuch a Refraction of the Rays, it is ſaid to be Conſequent, that 
the Apparent Place of the Obje& will be nearer than in it's Natural Poſition, and 
that thoſe, who are Short-Sighted, therefore See Objects Diſtinct thro' theſe Glaſles, 
becauſe they make them to Approach Nigher to the Eye. REES neg 
K. 13. IF this Reaſoning is True, on the ſame Account, that Rays Diverging and Argument the 
Return d back to an Imaginary Focus, Determine the Apparent Place of an Object, FRE 8 
Rays, which Converge upon their Refraction thro' a Convex, and are Return d back Soliin. 


to no Focus at all, ſhould Aſſign no Apparent Place to the Object, from whence they 


are Emitted; And therefore this kind of Arguing is either Falſe, or elſe Objects thro 
Convex Glaſſes are not Scen in any Poſition, which is Contrary to Experience. 
/ ; : F . 14. AND 
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Cancerning su Glaſes, Book IV. 


1 3 F. 14. Arp as to the way of Accounting for «pI Perſons. Seeing better 
3 5067 with theſe Glaſſes. than without them, becauſe they make Objects Appear nearer; it 
0 | is a wonderful Method of Solution, to Infer, becauſe we See Objects nearer, as the 
Optick Angle is greater, without the Interpoſition of a Glaſs, which this Philoſophy owns, 
that therefore we ſhall See Objects nearer, as the Angle of the Imaginary Focus is greater, 

where a Concave Intervenes; for, unleſs we can Reconcile the Angle of the Imaginary - 

Focus of a Concave, which is Determined by the Rays, that Proceed from one Point of 2 

an Object, with the Optick Angle, which is made by Rays, that Proceed from different 1 

Points of an e, which is Impoſlible, ſuch a Concluſion will be Invalid, and 1 

Falſe. i 

b Sent Fr BesIDEs, it is very 9 to Preſume, that, where there is a Short 

Third, * Sight, an Approach of the Object ſhall be always Beneficial to it, ſince an Object 

by ſeveral Means may be made to Approach, where it is not Beneficial to it; as if 

without a Concave, it comes too near, every Thing Appears Undetermined and Con- 

fuſed, if with a Concave, tho according to this Reaſoning Objects are nigher in all g 

Caſes than otherwiſe, yet it is Experience and Fact, and Acknowledged likewiſe by |- | 

this Doctrine, ſince it Preſeribes a certain Diſtance from the Concave to certain 1 

Eyes, that they are not Seen in all Caſes with any Clearneſs or Diſtinction; and 

Laſtly, Objects may be made to Approach nearer to Short-Sighted Men, where it is 1 

of no greater Advantage to them, than to thoſe of a longer Proſpect, as in any k. 1 

minency, which is Situate beyond another, which, tho there may be the Diſtance of 1 

ſeveral Yards, yet will Equally, Appear to a Short Sight or a Long one, to be Im- # | 

mediately behind it; from which Inſtances we may Reaſonably Conclude, that a Short 1 

Sight does not always See Objects, as they are at a ſhorter Diſtance, or which is the | 

5 Aue, that a Short Sight and a Short Diſtance are not always Reciprocal. 13 = 

Concerning the F. 16, WE mult therefore Omitting the Forty Sixth Propoſition, go on to the Forty = 

a and (+ ef Seventh which i hy ar the a the re, is Remov d from the Concave Gal, the Object 


ing the Leſs, 

the farther the __ | „„ „„ „ . 15 3 
Eye is Remov'd | = ot 2 OL 2 24 1 5 1 „„ | 21 
p 906 the Con- | e 4 TIX 4 „ | 1 . a 8 5 ; "Ip 
cave. - | 2 
Molyneux 
Dioptricks 


Prop. 47. 
Part, 1. 


8 


4s « « ” P 7 * * BS _ 


ee the leſs, and ! is Prov'd fig (Tab. 32. Fig. 5.) ria wr Object abc by (Fig. | 
4.) will be Seen in def; and the Optick Angle 7 0 5 the farther the Eye in o is Re- tz 
mov d from the Glaſs g will be in Proportion Diminiſhed, and Conſequently the 
Object. | 
3 ? §. 17. Bur that which is an Invincible Objection againſt this Demonſtration IS, 
OGiefion a. that 40 f is Suppoſed to be Diminiſhed, as o Recedes from the Concave, upon this 
1 80 U this Imagination, that 40 and Fo are always, without any Variation, to be Drawn in Direct F 
1 Degeneration. Lines from d and f to o, Wherever it is Situate, whenas even 4 and F, as e is, will F 
1 be Varied according to the different Diſtances of o; thus the Point & in the 5 
1 = Object, for Inſtance, will Emir Rays, which by their Refraction in the Glaſs 
1 Diverge to 7 and q, let the Eye be therefore here Preſum'd to Receive thoſe Rays, 
3 and to Return them back to e, if the Eye is now Placed in o, it will Receive Rays, 
which are leſs, Diverging, and therefore will Return them to a Point betwixt e and 
, and the ſame Reaſoning Obtains in the other Points 4 and c Referrd to 4, f3 
| from whence it Follows, that 4e f will Appear Larger, en, of being e IR 
ee Lg from a greater Diſtance of the Eye in o. . | & | 
mov'd fromthe F. 18. PROPOSITION the Forty. Eighth is, that if the 7 be Removd from a FT | 
Ws cle Re Concave, ſo Large an Area or Space of the Object cannot be Seen thro it, as be- 
| Large an Area fore, (Tab. 33, Fig. 3.) ab «tis. an Object, gl the Glaſs, o a nearer Poſition of the 
F be Object. Eye, and e a more Remote, F is the Point of Divergence in the former Caſe, and q 
2 „in the latter, , if, therefore Direct Lines are Drawn from F to 4 and c, the Eye in - 
Dioptricks will, See the whole, Extent of the Object 4% c, if from q to , m, the Eye in e will 
Prop. 48. only Perccive lo much of it, as lies betwixt thoſe two Letters; Namely. 6 2», which 


Dy 5 is Manifeſtly fels than a U c. F. 19. IN 
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F. 19. In this Demonſtration it is to be Obſery'd, that 7 and 4, the Points of Di- Argument the 
vergence, are Preſum'd to be betwixt the Glaſs and the Eye, and Conſequently, the fo coat 
Rays to Diverge from the Glaſs to the Object, whereas in the former Propoſition raten. 
which we Conſidered, (Tab. 32. Fig. 4. and 5.) the Points of Divergence on the Contrary 
were betwixt the Object and the Glaſs, and Conſequently the Rays Diverged from the 
Glaſs to the Eye; but if we can make the Rays Diverge from the Glaſs to the Ob- 
jet, or from the Glaſs to the Eye, we can make them do what we Pleaſe; ſince, if 
the Rays in the former Propoſition are Incident Converging to the Point, from which 
they Fall, and are Refracted Diverging, ſo that the Refracted Diverging Rays ſhould 
meet in a Point in an Imaginary Focus betwixt the Glaſs and the Object, it is Im- 
poſſible, that they ſhould Diverge to the Object, and have their Point of: Conver- 
gence betwixt the Glaſs and the Eye. 

F. 20. Bgs1 DES; Suppoſing the Point of Divergence might be on this, or the bs Argument the 
Side of the Glaſs, as the Former or the Preſent; Solution ſhould Require, it will be Sn. 
hard to: Conceive, how the Eye in o or e (Tab. 33. Fig. 3.) ſhould Determine it's 


Viſion of a greater or leſs Extent of the Object by the Imaginary Focus's in F and 9, 


which do not ſo much as Reach the Eye in either of it's Situations, wana Conſe 


quently cannot, as it yet Appears, have any Influence upon it. - 


K. 21; i notwithſtanding the Eye at o was Placed in 5 or the. Eye at e Was Artutoint the 
Placed in 9, ſo that it might Effectually be Govern'd by the Optick Angle in it's Third. 
13 of the Extent of the Object, yet the Eye in F would Perceive the Object 

arger and in q Smaller, where the Diſtance of the Object from the Glaſs is the 
fame ; 3 which is not Evident in Experience, that in the ſhort Interval betwixt F and 
q in the Poſition of the Eye from the Glaſs, there is fo great an Increaſe or Dimi- 
nution of the Object to our Sight, as the en betwixt mn and ac Repre- 
ſents. 

"0. 22, THE Optick Angle alſo is here Suppos'd to be different, where the Diſtance of Aut the 
the Object from the Glaſs is the ſame, but before, when it was made Uſe of to Explain the 10 
Magnitude or Diſtance of an Object, the Diſtance of the Object from the Glaſs was Suppo- 
ſed to be different; unleſs therefore the different Diſtance of the Eye from the Glaſs is the 
ſame, as the diene Diſtance of the Object from it, which this Doctrine Denies in 
the following Section, the Concluſion which is made of the Object Appearing Greater 
or Smaller, as f and ꝗ are leſs or more Remoy'd from the Concave, cannot be Juſt 
even according to the Preſent Philoſophy ; not to Mention, what has been already 
Obſerv'd Concerning the Incompetency of the Optick Angle to Solve the Phæno- 
menons of the Objed's, Magnitude or Diſtance. 

$. 223-1445 ELF,, it ie Acknowledg'd, that it is not the time foi the I to be Re- _1gument the 
mov 'd from the Glaſs, as for the Object, ſince in Moving the Glaſs from the Eye, Fifih. 
the Glaſs Approaches the Object, and the Apparent Place of the Object is Chang d, 
but in Moving the Eye to, or from the Glaſs, the Apparent Place of the Object never Al- 
ters; and yet a Famous Optician, and one of the molt Sagacious Men of the Age, he Lived 
in, the Great Kepler, Endeavours to Prove the fame of theGlals being Remov'd from the 
Eye, which is here Affirm'd of the Eye being Remov'd from the Glaſs, which Shows, 
how Complying this Doctrine of Rays is, which can Demonſtrate both the Sides of 
a Contradiction, that the Rays are Refracted in the ſame manner, where the Appa- 
rent Place of the Objeck is Ranges, and where it is not 8 


F. 24. ThE 
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er el : g. 24. Tar Laſt Propoſition, which Concerns Single Glaſſes Applied to the Eye, is, 
abus that the farther a Concave is Remov'd from the Eye, the Objects are thereby the 


more Dimi- 
viſhed, as long more Diminiſhed, as long as the Glaſs Continues nigher to the Eye than to the 


33 Object; this Propoſition is alſo ſaid to be Univerſally True both of Concaves and 
nigher to the Convexes, unleſs that in the Convex the Object is to be nigher the Glaſs than the 
Eye than to the Glaſs's Focal Length, or betwixt the Glaſs and it's Focus; from whence will Re- 


Falte 15 ſult this General Propoſition, that a Convex Glaſs, being Equally Diſtant from the 


Concaveis Eye and from the Object, Renders the Appearance the moſt Magnified, and a Con- 


— frm cave the moſt Diminiſhed, that That Diſtance of the Eye and Object will allow; This is 
Melyanus's Prov'd from the Preſent Figure, and Figure F. 16, becauſe the Angle doe ot 4 * 
ioptric W WE. 

Prop. 49. | 

Fart 1. 

Tab. 31. Fig. 

3» 


{which is the Angle, under which the Object Appears thro the Glaſs) where the 
Glaſs is Equally Diſtant from the Eye and the Object, is greater in the Convex and 
leſs in the Concave, than where the Diſtance between the Eye and the Glaſs is 
greater or leſs than between the Glaſs and the Object; and therefore, when the Glaſs 
is Equally Remoy'd from the middle towards the Eye, or towards the Object, the 
Appearance is Equally Magnify'd by the Convex, and Diminiſhed by the Concave, 
for the Angle doe is Equal, where the Diſtance between the Eye and the Glaſs is 
greater or leſs than between the Glaſs and the Object; This Doctrine is farther De- 
monſtrated from the Magnify'd Appearances of Objects thro' Convexes, and their 
Diminiſhed Appearances thro' Concaves, Deduced from the Apparent Places of Ob- 
jects thro' thoſe Glaſſes ; for it is ſaid, we may caſily Conceive, that in the Convex 
Glaſs from (Zab. 34. Fig. 2.) and in the Concaye from (Zub. 34. Fig. 3.) Suppo- 
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fing either of the Glaſſes 21 to Touch the Eye in o, and that the Apparent Place of 
the Object abc is de f, the Eye Perceives the Object under it's own Natural Op- 
tick Angle, neither Magnity'd nor Diminiſhed by the one or the other Glafs; likewiſe 
if in the ſame Figures we Conceive the Glaſſes (which are Suppos'd of the leaft 
Thickneſs Imaginable) to Touch the Objects, the Object and Apparent Place of it 
are the ſame, and Confequently the Optick Angle in this Poſture can neither be In- 
created nor Diminiſhed by either of the Glaſſes, wherefore it Remains, that Seeing 
the Glaſſes do not at all Exert their Effects in either of the Extremes, that is, either 
Touching the Eye or Touching the Object, and Seeing they Exert their Effects E- 
qually, being Equally Remoy'd from the middle Point & between the Eye and 
the Object, it is Affirm d, it will follow, that they Exert their Effects moſt Power- 
hs | „ fully 


Chap. XII. Plactd berwixt the Object and the Eye. 369 
fully, being Placed juſt in the middle Point æ between the Eye and the Object, that 
is, the Convex by Magnifying, and the Concave by Diminiſhing the Appear- 


ance. . . 8 | 

F. 25. Tux firſt Thing, which is Affirm'd in the Preceding Section is, in the Pro- ,,,,,eu; | 

poſition it's ſelf, that the farther a Concave is Remov'd from the Eye, the Objects are theres againſt = = 
Monſtration. 


by the more Diminiſhed, as löng as the Glaſs Continues nigher to the Eye, than to 
the Object, which from (Fig. F. 18.) is Falſe; ſince there it is Endeavoured to be 
Proved in General, that Objects are Diminiſhed, as the Eye Removes from the Con- 
cave, from m being leſs than ac, and if the Reaſoning upon that Figure is True, it 
Obtains in all Caſes, where the Eye is till farther Removed from the Glaſs, without 
the Exception Mention'd in this Propoſition, as long as the Glaſs Continues nearer 
'Y to the Eye than the Object, either therefore that Reaſoning is Unjuſt or this is 
10 not True. | | 5 | | 
7 F. 26. NoTwITHSTANDING which, the Univerſality of this Propoſition both in Re- The Ant 
ty of this Pro- 


© ſpect of Concaves and Convexes is next to be Conſidered, and the Reaſons Al- ” Ns Cot. 

& | ledg'd for the Proof of it; The General Propoſition is, that a Convex Glaſs being Equal- fader. | 

# | ly Diſtant from the Eye, and from the Object, Renders the Appearance the moſt 

= I Magnity'd, and a Concave, being Equally Diſtant from the Eye and from the Object, | [ 
LY the moſt Diminiſhed ; and the Reaſons for it are from (Fig. 1. F. 24.) and (Fig. H. = 


16.) becauſe the Angle doe or dof, where the Glaſs is Equally Diſtant from the Eye, 
and the Object, is greater in the Convex and leſs in the Concave, than the ſame 
Angle is, either where the Diſtance between the Eye and the Glaſs is greater than 
between the Object and the Glaſs, in the Convex or Concave, or where the Diſt- 
ance between the Eye and the Glaſs is leſs than the Diſtance between the Object 


© wy, 

3 
rats. 

I 


= and the Glaſs, in a Convex or Concave. 
N F. 27. Ir is Evident this Reaſoning Depends upon that, which is Uſed in (Fig. 1. F. 24. This Reaſoning 
E and Fig. F. 16.) which ſince we have Particularly Conſidered and Examin d, it will depends upon 
1 not be here Neceſſary to Repeat the Confutation of it; And we ſhall only farther 5 ee 
5 Oblſerve, that 4e, is Aſſum d for the Object, which is yet no other than the Appa- Beer Cafe 
[3 rent Place of it, but how the Glaſs can be ſaid to be nearer to the Object than to“. 
T the Eye or farther from it, becauſe the Apparent Place of the Object is ſo, wants 


an Explanation, Eſpecially, ſince in (Fig. $: 16.) dof in the Concave, and the 
EE fame may be ſaid of the Convex, is Adjuſted; as to it's Magnitude, by the Object 
| abc, being more or leſs Diſtant from the Glaſs, without any Conſideration of the 
Diſtance of the Eye from it, which by what goes before, and is Argu'd upon (Fig. 
1 1. and 2. F. 3.) will at a greater or leſs Diſtance Receive the Rays in the ſame 
| Divergence. e ord ot ee D061 . | 
| F. 28. OMITTING therefore this Demonſtration, which Refers us to Figures that Another De. 
have been already Refuted, we ſhall now Inquire into another, which is Propoſed pi wig a 5 
to us from (Fiz. 2. 3. F. 24.) Namely, that Suppoſing the Convex or Concave ffn ant ts; 
Glaſs g/ to Touch the Eye in o, and that the Apparent Place of the Object abc is def, ſeveral Reaſont 
the Eye Perceives the Gbject under it's own Natural Optick Angle, neither Magni- M. 
fy'd nor Diminiſhed, if alſo the Convex or Concave Glaſs are Suppoſed to Touch 
the Object, the Object and it's Apparent Place are the ſame, and Conſequently the 
Optick Angle in this Poſition is neither Increaſed nor Diminiſhed; therefore, Seeing 
the Glaſſes do not at all Exert their Effects in either of the Extremes, that is, either 
Touching the Eye or Touching the Object, and Secing they Exert their Effects Equal- 
ly, being Equally Removd from the middle Point z, between the Eye and the Ob- 
ject, it will Enſue, that they Exert their Effects moſt Powerfully, being Placed in the 
middle Point z between the Eye and the Object, that is, the Convex by Magnify ing, 
and the Concaye by Diminihing the Appearance. ekekk’˖ ion to obind 
Bur if all this was True, the Solution would not be owing to the Doctrine of 
Rays and their Refractions to a Convergence or a Divergence, which this Philoſophy 
Affirms, and which we are at Preſent only Concern'd to Oppoſe, on the Contrary, 
the Rays are either very little, or not at all, Refracted, where the Glaſſes are 
22 at the Eye, and where their Thickneſſes are Imagin'd to be Infinitely 
Mall. „ WE 19 4 Exe . | 
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$70 _ cue the Propoſittons 5 Relate 


Non can this Reaſoning be Valid in it's ſelf ; for if the Rays 
are not Refracted, or are Inſenſibly ſo, there can in this Philoſo- 4. 
phy be no difference betwixt the Object and the Apparent Place 
of it, and a be and def will Coaleſce, which are Preſum d to 
be in very different Situations. _ 

MOREOVER, if, when the Glaſs Touches the Eye or the Ob- 
ject, there is no difference in the Magnitude of it, inſtead of 
Concluding from thence, that in the middle Diftance of the Con- 
vex betwixt the Eye and the Object, the Object will be Enlar- 
ged, and in a Concave Diminiſhed, we ought to Infer the Con- 
trary, that, ſince in the greateſt Remoye of the Eye from the 
Glaſs, or in the leaſt, the Magnitude of the Object is not 
Changed, it will not be in any Intermediate Diſtances. 


| Book Iv. 


He” are 


2 


Lare if this was Granted, that in Intermediate Diſtances 8 


it's Magnitude ſhould be Increaſed in the Convex and Dimi- 
niſhed in the Concave, yet it will be Impoſſible to give a Rea- 
ſon in this Philoſophy of this Exertion of the Glaſs's Power, 
and of the Glaſss Power it's ſelf, unleſs by Attributing both to 
a certain Occult Quality, which tho' it does not Offer to Ex- 
lain, yet in other Caſes it would make us Believe, it very much 
Delpiles the. luming Wy fuch anne and Fantaſtick Prin- 


ciples. 


En AK P. XIII. 


Concerning the Propoſi itions, which Rilate to 22 
and Microſcopes. Tas; 


| Alfie, Singl F. W's INGLE Glaſſes 0 d to the Eye was the laſt Thing, 
8 f ) which this Philotophy Conſidered, the next is a Com- 
polition of theſe Glaſſes in Tadoſropes, where the Object-Glaſs 


them tis Conus 


ſidered. is Defind to be the Glaſs, which is Placed towards the Object, 


and the Eye-Glaſs that towards the Eye; but if there be more 


than one, the firſt Eye-Glaſs is that next the Obje-Glals, the 


ſecond is that next the firſt, and ſo on. 


Concerning F. 2. AFTER Which Definitions, the firſt Propoſition is to 


Telecopes Explain a Teleſcope Conſiſting of a Convex Object-Glaſs and 


| 2 a Convex Eye-Glaſs of a leſs Sphere or greater Convexity, 
Obeja-Glaſs (Tab. 35. Fig. 1.) 
and 4 Connex from the Left Hand-Point 4, a x, ay, a S, from the middle Point B 
hg 2 , 6x, by, bz, and from the Right-Hand Point C, c x, c y,and c z, to 


greater Con. the Object-Glaſs xy z, where they are Refracted to the Diſtinct 
De, Baſe fedpohne the Eyc-Glals is Placed fo, that fed and the Eye 


Molyneux 
Dioptricks, 
"og 50. and Conſequently the Diſtance betwixt the Glaſſes" is the Aggre- 


1. gate of their Focal Lengths 3 The Object, the Glafles, and the 


Eye, being thus Diſpoſed, the Eye, it is faid, will RE the 


Object 4 BC Diſtinct, Magnify'd, and Inverted. | 
_ 14, Ir will Appear Diſtinct, becauſe the Rays from each Point, 
being made by the Object- Glaſs to Converge towards the 


A BC is a Diſtant Object, which Emitts Rays 


in o may be nearly in it's Focus, but the Eye rather beyond it, 


Image fea, Proceed forward from thence Diverging, and ſo Fall 


on the Eye-Glaſs; thus bx, by, bz, Converge into xe, ye, x e, 
and Croſſing at e, Diverge to h, but e being in the Focus, the 


Rays at will be Refracted Parallel to the Eye in o by a 
former Propoſition, and from thence are brought together in 


the Point s on the Retina, according to what is before Deſ- 
cribd Concerning the Refractions of the Chryſtalline, and the 
other Humours ; In like Manner 4.x, ay, az, Converge to 4, 
from thence Diverge to 4, afterwards are Refracted Parallel to o, 
and at laſt meet in on the Retina, and the ſame may be ſaid 


of ex, 9, C2, which after their ſeyeral Retractions to a Con- 
vergence, 
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vergence, then a Divergence, and ſo to a Paralleliſm, - at 1 RE 


length Arrive in #. | 
_—_ Object will be Magnify'd from (Tab, 35; Fig. 2 8 K 
ſince if the Naked Eye were in the Place of the Object-Glaſs hy abe 
at , the Object would Appear to it under the Angle 4 1 : 
Vg a, that is, the Object would Appear to the Eye at yunder the 1-44 an 
ſame. Angle, as the Diſtinct Bale Fea, were it an Object, e 
; 
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would Appear to the ſame Eye at); let therefore now the 6 
Diſtinct Baſe fed be Conlider'd as an Object, this Appears +11 i}; 
to the Eye at o through the Eye-Glaſs under the fame Angle 
gol, as were the Naked Eye Viewing it at h by a former 
Propoſition ; Make eg to eh, and Draw bf, hd, and of . 1 
qa, the Angle f ha, by another Propoſition, is Equal to gol Co: : 
the Optick Angle thro' the Teleſcope, and the ſame Angle L=—= 2 
hd is Equal to a, but fqd is much greater than fy 4 = FJ. 
ae, the Natural Optick Angle to the Eye ſuppos d at , and 
yet much greater than the Natural Optick Angle would be 
to the Rye at o, becauſe o is yet farther from the outward ” 


—— on atom regs > wt re 


wo” 


25% ⁰&ÄZw(t .. 


Real Object than 9, by the whole Length of the Teleſcope. : 
34. THE Object is Inverted from (Fig. 1. Preſent F.) ſince te 
Diſtinct Baſe + ed is Inverted in Reſpect of the Object, and - JE 


therefore vst in the Retina is Erect in Reſpect of it, which 
will Conſequently make, by the 80 8 e the Ob- 
ject Appear Inverted, -- 

F. 3. As to the Object Appearing Diſtinct, we may be 


This Philo/ophy 


: Juſtly Allow'd to ſay in Confutation of it, that the Original 
Diſpoſition of the Rays Falling from the ſeveral Points of 3 
the Object A, B, C, ſo as to Poſſeſs each Point of the Ob- Objett Appears 


Diſtinit; Argu- 


ject, and to ſeem to Flow from it, is ſomething Extraordi- n 


nary; for if 4 can Emitt Rays in that manner, that they 
| ſhall Appear to be Deriv'd from a, a, a, there is no Reaſon 
can be Aſlign'd, why it may not ſend Rays likewiſe to the 
Points 6, c, T c which lie betwixt 4 on the Left Hand and 
that on the Right, and Conſequently, why 4 ſhould not have 
as great an Influence in the Refraction of it's Rays, thro' the 
Object-Glaſs and the Eye-Glaſs, to the Eye or the Retina 
of it, as Bor C, betwixt the ſame Left-Hand and Right-Hand 
a; for if it has not the ſame Influence, 4 has a Particular Im- 
preſſion of it's own, which is Inferior to that of B or C, 
tho they are Points of the ſame Object; if it has the lame 
Influence, it will be Impoſſible to Say, how b, cc have 
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their Particular Influence upon the Eye in Diſtinction from 2 1 
it, Which this Scheme ſuppoſes; and what has been Argu'd 1 3 
Concerning the Point 4, is Valid in Reſpect of Z or C. f 5 \ 
F. 4. Ir yet the Points 4, B, and C could be ſo Wile 5 
and Sagacious, as to Emitt their Rays in Diſtinction from one n 3 
another, ſo as A in Particular (and the ſame may be ſaid of 0 4 e 


the Reſt) ſhould Chooſe it's Place of Refraction to the Left 
Hand of band c, and then to the Right Hand of the fame 6 - 
and c, aſterwards to the Right of the ſame & and c, and then 
to the Left of them, and ſo on, Suppoſing this Wonderful 
Sagacity in the Rays, they will be hard put to it to Contrive, 
how they ſhall come with any Order or Diſtinction to the 
Eye; àa aa, b b b, ccc, are therefore now Suppoſed to be 
Deriv'd from the ſeveral Points of the Object 4, B, C, not- 
withſtanding which, if the Left-Hand 4 is Refracted thro 
the Object-Glaſs to 4, why the middle or the Right-Hand 
a {hould be Refracted to the ſame Point, rather than 6, 
which is Refracted to e, or c, which is Refracted to f, is 
Unaccountable; ſince h and c are both to the Left and 
Right of a, which is yet Refracted to a Point to the Right 
of "dal 4 of the others are Refracted to. 
eee | . 


\ 


Conveying rhe Propeſieinns which Relate | Book IV. 


Argument the F. 5. LEr us yet Imagine, thit the Raysare by good Fortune of good Conduct 
5 Ama from 43 4, b bb, cc, to the Diſtinct Baſe 4ef, why the Rays 4a #z' bbbj #7; 
which lie in ſo many Planes, that Terminate at length in 4, B, and C, and therefore 

will Coincide with 4, 6, c, ſhould rather be Collected from ſeveral pointes in the Ob- 
ject-Glaſs x; 3, S, to one Point in the Diſtin& Baſe d, e, or 7 by Converging, than 

from one Point in the Object-Glaſs x, 9, or & be Diſperſed to ſeveral; in the Diſtin&t 

Baſe, 4, e, , by Diverging, will be Impoflible to Affirm; for as the great Diftance of 

the Object makes 44 4 Coincide, as alſo, b, and ee in Reſpect of the Rays, 

which are Continued from the Glaſs to the Object, ſo likewiſe on | the Contrary x, 

, and z ſhould Coincide too in Refpe& of the Rays, which are Continued from the- 

Object to the Glaſs; and Conlegneftiy there is no more Reaſon to make the Rays 

aaa, bb b, cec, flow from Single Points in the Object 4, B, C to leveral Points 

in the Object-Glaſs *, 7, 2, ian to make abc, a be, abe, Flow to one Point of 

the Glaſs x, y, or E, Suitable to what any one of them Separately does, and there- 

fore they may as well in the laſt Caſe be Suppoſed to Diverge from either x, , or 

2, as in the firſt to Converge from x, y, and 2; from whence tho' the Rays ſhould 

come to fea, they would not yet be Capable of forming a Diſtinct Baſe, which al- 

ways is Produced in this e oy. a Collection of Rays to ſeveral Diſtinct 


Points. 
arcument te F. 6. WE ſhall now bow Preſume, that the Rays come to fe d, and that they there 
%%% Conſtitute a Diſtinct Baſe, thoſe notwithffanding, which are Refracted from 4 4 à to 4, will 


not Neceſſarily Fall on the Glaſs at Y but may, for all that is Demonſtrated, paſs by 
it, Which by the Proportion of this Figure ſeveral of them ſeem Actually to do, 
and, after their croſſing each other at 4, to Proceed towards ; whereas to make an 
Object Appear Diſtinct, all the Rays, which are Refracted from one Point thro” 
the Glaſs, ought to be Tranſmitted to another in the Retina of the Eye; and the 
ſame may be ſaid of the Rays from e 
Eine Br F. 7. LasTLy, Suppoſit ng lo, ho, go, that is, this Rays Refracted from the Eye-Glaſs 
H, to the Eye in o, to Poſſeſs or Engrof in their Progreſs all thoſe, which were Origi- 
| nally Refracted by the Glaſs xz, and that they are Parallel in their ſeveral and Diſt- 
inct Directions to o, yet this Poctrine cannot Account for the Confuſion of the 
| Rays in the Pupil of the Eye, which is faid to be Neceſſary to a Diſtinct Viſion in 
the Retina of it; for to make the Rays Mix together in o, 7. , eh, dl ought to be 
Parallel to each other, which is thus Proy'd, becauſe the Cone of Rays Fx or x dæ 
will have ſome Ray or other Parallel to ez, and Conſequently the Cone of Rays 
gi 14, which Ray therefore will be Refracted to o, and the reſt of them will ve 
Refracted Parallel, ſince F and d are in the Diſtinct Baſe. 
1 K. 8. The Fallacy of this Reaſoning, lies in the Reducing all the Rays of the 
ee lies Cones g Fand 1d to the ſame Laws of Refraction, which are Obſerved by the Rays 
Parallel to the Axis, which are Acknowledged to be one only in each Cone, but 
why that Ray in Particular, which is Parallel to the Axis, ſhould Preſcribe a Rule to 
the reſt, rather than the reſt, or any one of them, to it, is not, nor is it Poſſible it 
ſhould be Explain d, but if any of the other Rays, beſides the Parallel one to the 
Axis, is the Standard for the Refractions of the Reſt, they will not be Refracted to 
the Focus in o; Morcover the Foundation, upon which this Demonſtration Proceeds, 
that an Object Poſited in a Focus will Refra& the Rays Parallel, has been already 
Conſidered and Confuted, and therefore cannot have a Place here, fo as to give us 
| any Solid Conviction of what it is Deſigned to do. 
Another Eu. F. 9. THERE is likewiſe another Explanation offered us of this Confuſion of the 
vary 3 4. Rays in the Pupil of Eye, which ſhows, that the Preſent Doctrine was not fully 
Confuſion of Satisfy'd in the Former; but this Depends upon Prop. 5th. of this Philoſophy, which 
"Y Pu of has been before Examined; and docs not upon that Account Require a Particular 
the Be. Confutation here. 
es ee F. 10. Havins taken Notice of the Arguments Alledged for a Proof of the Obje&X $ 
nde of e Diſtinction thro” a Teleſcope in this Philoſophy of Rays, we are next to Inquire 
Objeck is In. into the Account, which is propoſed for the Solution of the Increaſe of it's Magni- 
creaſes. tude in F. 2. Art. 2. whete it is Affirm'd, that if e Ap Bp Be ) the Naked 


Eye is Placed at 95 . the Object will Appear to it under the Angle 2) 6 , that 
is, 


Chap. XIII. to Tiliſcoprs ant Microſcopes: a. 453 
is, the Object will Apptar to the Eye at y under the fame Angle, as the Dine 
Baſe fed, were it an Object, would Appear to the fame Eye at 7. 

F. 11. IN this firſt Patt of the Account of the Object's Magnitude, it is upp OS'd, Argument the 
that 25 is the Natural Optick Angle, and Conſequently, that abr is the fall Extent F e 
of the Object 4 BC, and therefore that 44, b bb, ce in (Hg. 1 .. AE Ultimately e 
Reſolved into 4, 6, c; if ſo, What is Atgued in F. 5. is Valid. and we have here a 
Confeſſion of what we there Endeavöufed to Prove to be + an Apparent Weakneſs 
and Infirmity in this Hypotheſis of Rays. 

F. 12. BEsips which, if aye was the Natural Optick Auge, it is moſt Evident, n thi 
that 4 and c muſt be the utmoſt Extremities of the Object, and therefore, that no AY 
Rays can Poſſibly Fall from ſich an Object, unleſs to y; for if rhey could Extend themſelves _ © 
to x or ⁊, and be there Refracted, it would be Impoſſible for 4 ye to be the Na- 
tural Optick Angle, fince/thar would be Determin'd by the Refrattions of a x, 4 E, 
and the Purſuit of them back in a Dire& Line, but if no Rays can be Refrated 
beyond 2 and c, the whole (Eig. the TRY. 2:19 fet aſide, where ꝝ Aa, c, are ſuppoſed 
to be Diſtinctly Refracted; either therefore that Figure, and the 95 8 upon it, 
or the Preſent, ts TiMing and Abſurd. 

F. 13. Tais way of Proceeding in the Optick Demonſtrations will Oblige us to oprick Denen. 
Draw a Compariſon betwixt the Preſent Philoſophy of Rays, and that of Small ſration: ik 
Corpuſcles, or Particles of Matter, the Abſurdity and Folly of which has been Suf— Shy ag 
| ficiently Evidenced ; For, as in the Corpuſcular Philoſophy, ſometimes the fame Body Philoſophy. 
or Subſtance is made to Conſiſt of Oblong Parts, then of Globular, afterwards f 
Pointed, and ſo on, according to the Exigence of the Phænomenon, which is to be 
Explain'd, ſo in the Philoſophy of Rays, at one Time they ſhall Proceed in a Di- 
rect and Parallel Courſe, at another in an Oblique, juſt as the Nature of the So- 
lution Requires, without any Regard had to the Reality of Things; which is not 
only Manifeſt from Comparing theſe two Figures together, but from almoſt all the 
Solutions, which are given us in this Doctrine. 

H. 14. LEr now 4ze=f75d be granted to be the Natural Optick Angle; That . Argument the 
gol is Equal to fh 4=f qd cannot be Prov'd, whatever former Propoſitions are Al- Third. 
ledged to Evince it, of Ach Propoſitions we ſhall not Repeat the Confutation; 
we "ſhall only farther Say, that if gol is Equal to 7% d, ſince fg, by what goes 2 g 
fore, is the Ray, which is Parallel to the Axis þe (for upon that Suppoſition 7g fs is | 
Refracted to o by Fig. It.) C Fh will be S to he Sto goh, and therefore g will 
be =togoh = =to g eh, 40 Conſequently he is = to g/ that is, the Direct Line be- 
twixt the Diſtinct Baſe and the Glaſs g % and the Oblique one bet wixt the Glaſs 
and the fame Diſtinct Baſe, which is Impoſlible. 

F. 15. BesiDes, if fs was not Suppoſed Parallel to eh, pol could not be Equal Auen. the 
to fh a, for ſhould the Object be greater or leſs than ABC, the Natural Optick Fer. 
Angle would be greater or leſs than ay . to /) d, and Conſequently the Sides, which 
Comprehend it, would Suitably Retire from or Approach to each other; if therefore 
20h, which is half of go ſhould be Imagin'd Equal to he the half of fha, in this 
Situation of the Rays, ſince Jg is not Parallel to he but Diverges from it, in any 
other Poſition of the Rays they conld not be Equal, becauſe if the Ray y f comes 
nearer to the Axis or Removes farther from it, in both Caſes, it will Intercept a 

2 leſs Portion of the Diſtinct Bale e, than of the Glaſs gh, wherefore oh, he being 
Equal, the Line, which is Drawn from o to g, which is at a greater Diſtance from h, 

than F from e, will with the Axis Contain a greater Angle 255 than the Line Drawn 

from h to 00 will with the ſame Axis ; For Which Reaſon we may alſo Think, that 

oh, even in the Preſent Poſture of the Rays, will not be Equal to he, unleſs o, being 
ſomething farther Diſtant from the Glaſs than e, can Compenſate for this Inequali- 
ty, which if it can, it yet cannot for the Irregular Interſections of fe, g h, by the Line 
„ Moving upon the Center y, Compar'd with the Variations of the Angles fh e, 

g h, Form ad by the Motion of the Lines og, H/ upon their ſeveral Centers o and h, 
which Motions, according to what we have before Explain'd, will Reſult from Sup» 
poſing the Object Bigger or Leſs than ABC. 

F. 21 65 Mentovin it is ſaid in F. 2. thatgo/=fh dis Equal to fq# by ConſtruQs 2mm: ts 
ion, but 74 is greater than fy the N 810 Optick Angle of the Eye Placed at 9, Fifth 


and therefore much greater than the Natural Optick Angle, when the Eye is Pre- 
ſumed 


$74 Concerninh hn Propoſitions" which Relare 00 EIV. 


ſumed to be in o, becauſe it is then farther Diſtant from the Object than in), by 
the whole length of the Teleſcope; in Reply to which we muſt Obſerve, that if 
4c is the Natural Optick Angle to the Eye Situate in y, that is, if 4 une) are the 
| _ outmoſt Rays, which Fall from the Extremities of the Object 4 and C, it is Impoſſi - 
ble there ſhould be any Natural Optick Angle in o, becauſe they would not be the 
outmoſt, ſince. 4 o, co, would be External to them; if a9; e are not the outmoſt 
Rays, which Flow from the Extremities of the Object, there can be no Reaſon 
given, why. Rays may not be Drawn from 4 and C to ), ſo as to Comprehend a 
greater Angle than 2c, as well as to o, ſo as to Comprehend a leſs, and Conſe- 
.. quently, 2% will not be the Natural Optick Angle to the Eye Placed in 1 | 
Argument the F. 17. Ix yet acc was the Natural Optick Angle to the Eye in o, it would Prove 
TOS. too much. Secing ſuch an Angle would be in a manner Infinitely Small in Reſpect 
of the Refracted Optick Angle gol, whereas Objects are not by any Teleſcopes 
Magnify'd in that, but in a Manifeſtly Definite and a much leſs Proportion; for 
Suppoſing gol to be 30 Degrees, and 40c a ſecond of a Minute, which ſeems to be 
the moſt, the Object will be Increaſed to 10800 Times it's Natural Bigneſs, which 
is not Experienced in the Largeſt and Beſt Teleſcopes, which make the Diameter of 
the Object Appear only 48 Times as Great, as when it is Ven d by the Naked Eye, 
| and the Circular Surface 2304 Times as Great. 
e, the F. 18. On the other Hand, ſince in (Fig. 1/f.) ax, c 2 are Refracted by the 61385 
Seventh. from the Extreme Parts A and C, the Natural Optick Angle ſhould not be, what is 
. Expreſſed in (Fig. zd.) doc, but a xo in (Fig. ff.), Which ate widely Different 
from cach other. 
A 3 F. 19. LAsrr, in (Fig 24 ). as 5 5 Object, if this Reaſoning was Toe: 5 
Eighth it would be leſs Magnify 2 by the Teleſcope, and as it Receded, more, which ſeems 
to be Ablurd and Im pollible; for in the firſt Caſe, the Natural Optick Angle 420. 
would be Enlarged, _ in the ſecond Diminiſhed, . whilſt fþ 4 = go Continued 
ncarly the ſame, that is, in the former Caſe there would be a lets Proportion 
bet wixt the Natural Optick Angle, and the Refracted, ane. in the latter a grea- 
. 
Th bees nb 20. As to the laverſion of the Objeg, mention d in 9. 2. by the e being 
of the Object Invertcd in the Focus of the Convex x K, that has been already Conſidered, and 
no: Neceſſa'y does not Require a Re- examining, nor yet the Apparent Place of the Object, which 
to be Con- 
ſadered. is Subjoined, as a Scholium to this Demonſtration. 
_- Account of F. 21. THE next Propoſition is to Aſcertain the Apparent Diametral Magnitude of 
1 an Objcct view d thro the former Teleſcope; in Order to which it is thought Ne- 
Magnitude of ceſſary to Premiſe two Lemmas; the firſt is, that if the Eye directly Approaches to 
ones, or Recedes from an Object, it will be as the Tangent of the Semi-Optick Angle of 
the foregoing One Station, to the Tangent of the Semi-Optick Angle of the other Station, ſo Re- 
g Ne . ciprocally the Diſtance of the Eye from the Object in this latter Station, to the Diſt- 
mas are fog ancc of the Eye from the Object in the former; which is Proy'd from (Tab. 3 5. Fig. 3.) 
Conſider'd. in which 4c 6 (Sce Scheme F. 23.) is an Object, from whoſe middle Point c, ceisa Perpen- 
otra dicular to 46, the firſt Station of the Eye is at e, and the ſecond at 4, and the Proportion 
Prop. 51. 52: will be, as ce to cd, ſo the Tangent of the Angle ade, to the Tangent of the Angle 
WT acc; for let ca be Infinitely Produced towards ⁊, and ez be drawn Parallel to ad, 
; the Angle Sec is to the Angle à de, and ec being put for the Radius, Se is the 
Tangent of the Angle rec ade, and ac is the Tangent of the Angle acc; but 
1 as ce. d:: S c. ac, Which was to be Demonſtrated. | 
P Bur this Demonſtration ſuppoſes the Philoſophy of Rays to be True: that 
gamiſt the Firſt the Object is ſeen by a4, b d, and ae, be, and under thoſe Angles, which they Com- 
amn, prchend, whereas it has been before Prov'd, that all theſe Hypotheſes are either Falſe 
or Precarious, and therefore, altho' the Mathematick and Abſtracted Reaſoning upon 
theſe Lines may Poſſibly be Juſt, yet, if the Lines themſelves are Arbitrarily Intro- 
duced, ſuch a Demonſtration will not be any Thing to the Purpoſe of a Real Phi- 
aa 4 loſop hy. 
cainſt the Se- F. 23. AND for the 1 05 Reaſon the ſecond Lemma will Signify as little, which 
cond Lemm. is, that if the Eye directly Approaches to, or Recedes from an Object, it's Apparent 
| bigneſs Increaſes or Diminiſhes, as the Tangents of the Semi-Optick Angles at the 
one and the other Station; This is ſaid likewiſc to be SHARE. from the ſame Figure; 
F be- 


Chap. XIII. to Teleſcopes and Micreſcopes. 
becauſe the Eye at 4 Sces ac as Big, as the Eye at e would See Se, ſin nce the 
Angles ads, Bec are 
Equal, and it is a Max- 2 
im or Axiom in theſe 
Opticks, that thoſe Ob- 
jets, which Appear un-. 
der an Equal Angle : 
ſeem Equal, therefore 
the Eye advancing from 
e to d Sees ac as much 
Bigger, as if continuing 
at e the Object ac had 
Increaſed to 5 S. | 

F. 24. ALTHO' this 
Reaſoning is Anſwered 
by what goes before, 
we ſhall yet Conſider 
the Particular Founda- 
tion of it, as it De- Et aps 
pends upon the Equa- 
lity of the Appearance of an Objee, and the Equal Angle 1 its Viſion; which if 
it were True, a Brighter or more Luminous Object would have the ſame Condi- 
tions in the Repreſentation of it's Magnitude with one that is leſs ſo, whereas the 
Contrary is found by Experience, and is Acknowledged in the Preſent Philoſophy, 
where in Proportioning Teleſcopes to the Eye, not only the Deepeſt Charge-is Con- 
ſidered, that is, ſuch an Object Glaſs, which will bear an Eye Glaſs of the greateſt 
Convexity, but alſo the Object we Contemplate ; for Objects of a Sedate Light, as 
Saturn, Fupiter, &c. will allow deeper Charges than mole of a more Liyely and 
Strong, as Venus, Mercury, and Mars. 
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Argument the 
Second, 


F. 25. Bxs1Dtxs, even in Common Objects, with which we are Daily Converſant, it „ the 
is Evident, that upon ſeveral Removals of them from the Eye, where the Angle is Third- 


Manifeſtly Changed, the Appearance is not, as well as in Luminous Objects, where 


the Angle is not Changed, the Appearance is; ſo far is the forementioned Maxim 


from Obraining in a Real and not a Notional and Abſtracted Philoſophy. 


F. 26. Ws ſhall therefore now, after this ſhort Conſideration of the Lemmas, Pro- The Propoſetion 
cced to the Propoſition it's ſelf, which is; That the Apparent Diametral Magnitude "75/7 = 


of an Object, View'd thro' the Teleſcope before Deſcribed, is to the Apparent Dia- wh 72. 


metral Magnitude of the Object View'd by the Naked Eye at the Station of the 
Objca-Glais, as the Focal Length of the Object-Glaſs to the Focal Length of the 
Eye-Glaſs; This Propoſition is "Afiicm' d to be Evinced by no Dioptrick Writers, nei- 
ther by Kepler, Galileus, nor Faber, and as to Dechales, He was ſo far from Thinking it 
Capable of a Demonſtration, that He Believed the Propoſition it's ſelf Falſe ; what is 
faid to be done is, that they have Endeavoured to Prove it by Experiments and there 
Leave it, which is taken up by theſe Opticks and Pretended to be Fully Cleared and 
| Explained from the following Demonſtration 3 The Object-Glaſs xyz (Fig. * 
2.) Projects the Image of the Object A C to the Diſtinct Baſe ye d; 2 ht is the Eye- 
Glaſs, e the Focal Length of it, to which eq is made Equal, and the Lines h ” 
hd, qf, qd are Drawn, the Eye at o is Placed in the Exteriour Focus of the Eyc- 
Glals, and the Rays Tg, ydl, are Refracted by the Eye-Glaſs and Croſs at o; Where- 
fore gl is the Angle, under which the Object Appears thro” the Teleſcope, but the 
Angle gol is to fhd=to fqa, if therefore the Naked Eye were at y, it would 
Perceive the Object under the Angle yd gay, and thro' the Teleſcope under the 
Angle fqa, the halves of which Angles are Fye, fqe, which may be made Uſe of In- 
ſtead of 3 wholes, as alſo fe laſtead of 7% by Lemma 24. the Apparent Big- 
neſs of the Object Fe at the Station 3, is to it's Apparent Bigneſs at the Station y; 
as the Tangent of the Angle fqe, to the Tangent of the Angle if Je, and by Lem- 
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ma 1/7. the Tangent of the Angle fqe is to the Tangent of the Angle fy e, as ey, 
to e 4 from whence it follows, that 1 5 Apparent Bigneſs of the Object fe at the 
Station 9 is to its Apparent Bigneſs at the Station 05 as ey to eq, that is, as the Fo- 
| cal 
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cal Length of the Object-Glaſs, to the Focal Length of the Eye-Glats ; but g 0h the 
Angle, under which the Eye Sees half the Object through the Teleſcope, is Equal to 
the Angle The, or ye, and therefore the Apparent Diametral Bigneſs of an Object 
Viewed thro' a Teleſcope, is to the Apparent Diametral Magnitude of an Object 


C Nude the Propoſitions which Relate | Book I! 


Vicw'd by the Naked Eye at the Station of the Odjeck-Glaſs, as the Focal Length 


| The foregoing 
Demonſtration 
Invalid. 


The Method of 


Experiment 
made Uſe of 
4 Evince the 
Truth of the 
e 


| Eye 
An Saks 55 


of the Object-Glaſs, to the Focal Length of the Eye-Glaſs. D. E. D. 

F. 27. Ils Demonſtration, it is Plain, Suppoſes the two Preceding Lemmas to be 
True, and IndiſputSle; it likewiſe Suppoſes, ithat 7% is S to gol, that a Je is the 
Natural Optick Angle, and go/ the Refracted; which Suppoſitions have been already 
Examined into, and as we Think Refuted, ſo far as they Reſpet the Preſent Philoſophy of 


Rays; All therefore, which we ſhall farther Say is, that if other Optick Writers have had 


but little Succeſs in Solving this Problem, we have no Reaſon to Believe the Preſent 
Doctrine gives us any better Informations Concerning it, 8 which Account we 
ſhall Diſmiſs it with the Reſt. 

F. 28. ALBEIT the Reaſoning Alledged in 0 of his Propoſition \ farts ; 
Weak and Invalid, it will not yet perhaps be Superfluous or Impertinent to Conſider 
the Method of Experiment uſed to Evince it; The Focal Length of an Object Glaſs 
is given, and is ſuppoſed to be 144 Inches, and that of the Eye-Glaſs 3; A Teleſcope 
Compoſed of theſe ſhall make the Apparent Diametral Magnitude of an Object, to the 
Apparent Diametral Magnitude of the ſame Object View'd by the Naked Eye, as 144 to 3, 
or as 48 to f, and in the Circular Superficies of ſuch an Object, as the Square of 
48 to the Square of 1, or as 2304 to 1; From a Convenient Scale therefore take 


one Part and Deſcribe a Circle with it, and from the ſame Scale take 48 Parts and 
Deſcribe another Circle, let theſe two Circles be Cut out in Paper, or any Conlpi- 
cuous Object, and Placed at 3 or 4 Feet from each other on a Wall, at ſuch a Dift- 
ance, as will Require the Length between the Glaſſes in the Teleſcope but juſt 144 + 


3=147 Inches to ſhew theſe Objects Diſtintly, then with one Eye through the 


"Teleſcope, Obſerve the ſmaller Circle, and at the ſame Time with the Sther Eye 


Naked KOOK upon my greater Circle, thele two Circles thall Appear Equal to both 


F. 29. In 3 to rodbich Experiment we ee Geri e what this Philoſophy 


20 the Recired it's ſelf Apprchends is a Dithculty which lies againſt it, that the Compariſon is not 


Experiment. 


Juſt between both Appearances; becauſe the propoſ tion Suppoſes the Naked Eye at 
the Station of the Object-Glaſs, whereas the Experiment ſets the Naked Eye Diſtant 
from the Object-Glaſs the whole Length of the Teleſcope; This is likewiſe Own'd 


to be a Material Objection, were not the Diſtance of the two Circles from the Eye 


vaſtly greater than the Length of the Teleſcope, fo that the one may not bear any 
Senſible Proportion to the other 3; ſuch a Solution therefore of the Objection, altho' 


it will poſlibly obtain, where we Contemplate the Moon or Planets, yet does not 
ſeem well Adapted to the Preſent Caſe, where we View a Nigh Object, as Paper; on 


the Contrary, if the two Circles of Paper Appear Equal in the Circumſtances before 


Deſcribed, when there is a Senſible Proportion betwixt the Diſtance of the Object, 


Argument the 
Second againſt 
the aforeſaid 
Reaſoning. 


and the Length of the Teleſcope, the Moon or Planets cannot Appear Equal in the 
ſame Circumſtances, when there is no Senſible eee bet wixt the Diſtance of | 
the Object, and the Length of the Teleſcope. 

F. 30. Tuls is Wiſely foreſcen in the Preſent Doctrine, and hesch it > hos 
that there is no Senſible Proportion betwixt the Diſtance of the Paper and the Length 
of the Teleſcope, becauſe there is the fame Diſtance of the Object-Glaſs and Eye- 


| Glaſs in Viewing it, as there is in Viewing an Infinitely Diſtant: Object; which is ſo 


far from Clearing the Matter, that a freſh Difficulty ariſes from it, Namely, why we 
ſhould Sce Objects at a leſs Diſtance, and at an Infinitely greater, in the fame Diſt- 
ance of the ObjeQ-Ghts and Eye-Glaſs, which Conſiſts of the Aggregate of both 


their Focal Lengths, and not only with a ſufficient Clearneſs and Diſtinction, but al- 


ſo in the ſame Increaſed Magnitude with Reſpect to the Natural Appearance of 
them; However, ſuppoſing theſe Difficulties Surmounted, becauſe 147 Inches bears 
no Proportion to the Diſtance of the Moon from the Earth, which Diſtance is no 


| leſs than 60 Semidiameters of it, or 240000 Miles nearly, it can be no Reaſon 


why the ſame 147 Inches, becauſe they are only 147 Inches as before, ſhall bear no 


Proportion to fome Yards, at which Diſtance a: Nigh Object is Seen, 
| | F. 3r. BeSIDES 


to Teleſcopes and Microſcopes. 8 $77 


7, 31. BESIDEs "IO this Experiment takes not the leaſt Notice of the Bright- Argen the 
nels of an Object, which yet, as the Preſent Philoſophy Affirms, ought to come into . 
the Account; if therefore it were True in Reſpect of theſe Circles of Paper, the 
following Calculation, which Reduces the Appearance of the Moon to the. ſame 
Proportion of 48 in it's Diameter, when Seen thro' a Teleſcope to 1, when Vicw'd 
by the Naked Eye, cannot be Juſt, unleſs the Brightneſs of the Moon is no more, nor 
greater, than that of an Object, which is barely Diſtin& and Viſible, as Paper. _ 

F. 32. LASTLY, it is Evident, that if we take one Convex, and View an Object Arguwmen: the 
thro it at a certain Diſtance, it will Magnify it in a Determin'd Proportion, which? 
at a farther Diſtance of the Object it will not; why therefore Two Convexes ſhould 
have ſuch a Peculiar Property, as to Magnify an Object in the ſame Proportion at 
many Thouſand Miles Diſtance, as when it is oy ſome few Yards Remov d from 
us, is Inconceivable, and Unexplain d. 

F. 33. Tax Calculation notwithſtanding, inet is uſed to Prove Diſtant Objects Argument the 
Reducible to the foregoing Experiment, is Form'd from (Tab. 35. Fig. 4.) which Pro- Fb. 
cceds upon the fame Principles, which are Aſſerted in (Tab. 35. Fig. 2.) an Account 
of which has been given in F. 26. and are ſhown in F. 27. to be Incompetent and 
Invalid; ſo that, if even the Preceding Experiment was Really Applicable to Diſtant 
Objects, yet that Proportion, which it Affirms of 48 to 1, could not be made out 
by a Juſt and fair Computation, ſince the Grounds, upon which it Depends areznot 
cither Accurate or True, we ſhall therefore now go on to Examine the Corollaries, 
which are Deduced from this Propoſition. 

F. 34. Taz firſt Corollary, which is Inferred "Ze it is, that if ths ſame Object The firſt Co- 
Glaſs xy * (Fig. 2. H. 2.) is at one time Combin d with an Eye-Glaſs, whoſe Focus e þ rollary of the 
or oh is I, and at another time with an Eye-Glaſs, whoſe Focus eh or oh is 2, the e ee 
firſt Teleſcope will Magnity twice as much, as the Latter, I Suppoſe, becauſe the Angle Explain'd. 
Fhe=g0h or the Subtenſc gh = fe will be Double in the one Caſe of what it is 

in the her when on the Contrary he or oh is Reciprocally but half. 

F. 35. LEr therefore he and ho be lncreaſed to twice their Length, that is, let 1-gumen: the 
the Glaſs be Placed in o, and the Eye as far Diſtant from the Glaſs, as the Glaſs from Fir/ againſ 
the Diſtin& Baſe, and let us then Conſider the Conſequences of ſuch a Situation the Ce 
and firſt 7g, and 41, would not be Propagated in a ſtrait Line from y to the Object- lay. 
Glaſs g , for lince „g, y dl Continually Diverge, if 2h1 is Poſited at a greater Diſt- 
ance than in the Preſent Scheme, it muſt Neceſſarily fall within the Rays, which Re- 
cede more from each other than before, when they were Incident upon it, and Con- 
ſequently /g, and 44, Continued will not touch the Glaſs g h and the Natural Op- 
tick Angle fyd=4yc will be wanting, with which the Refracted one is Suppoſed to 
be Compar'd ; ; if . 541 are not ſtrait Lines, they muſt be Bent and Refracted to 
the Eye-Glaſs in o, from the Points F and 4, which is Impoſſible, unleſs the Diſtin& Baſe 
Fe d has a Power of Refracting, as well as the Object-Glaſs x y z, which will not, I Pre- 
ſume, be Acknowledged ; or Laſtly, if in (Fig. 1%) ſome of the Innermoſt Rays of 
Fg, dl, may Poſſibly Fall on the Eye-Glaſs at o, the Object will not be Diſtinctly 
Repreſented to the Eye, where all the W from the Diſtinct Baſe are not Collected 
- 20 ati 
<3 C96 MOREOVER, Suppoſing the latter Paſtion of the Glaſs and Boe to be "lg Argument tha 
preſſed by gl where 4% is the Double of oh, and the Angle at the Circumference . 
244, half of the Angle at the Center ge if the Object is "Seen Single at the Cir- 
cumfercnce, and Double at the Center; in the Firſt Place, g and / muſt be Preſum'd to 
be the ſame Unvaried Points, which by the Preceding Scion, it is Impoſſible they 
ſhould be, and in the ſecond, the Received Axiom in Opticks mult likewiſe be Allowed, 
that Objects Seen under the ſame Angle are Equal, and Conſequently under Double 
ones Increaſed in aDouble Proportion, which Axiom has been already Diſproved. 

F. 37. Tax Second Corollary is, that in two Teleſcopes of different Lengths, if The ſecond 
the Focus of the Eye- Glaſs of the ſhorter bears the ſame Proportion to the Focus 22 7 
of it's Objeck-Glaſs, as the Focus of the Eye-Glaſs of the longer bears to the Focus ak 
of it's Object-Glaſs, theſe two Teleſcopes Magnify Equally; which is indeed a Neceſ- 

2055 Conſequence of the Preſent Reaſoning, becauſe what is Demonſtrated in (Fig. 
. $. 2.) will Obtain in a greater or leſſer Length of the chem; where the fea 
eien: are Obſerv'd. 
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Argument the F. 38. Ox the Contrary, as ſuch a Reaſoning has been Evidenced to be Falſe, ſo 
2 it is alſo Confuted from ſo Abſurd a Deduction from it; for if this were Frue, it is 
in this Corol- very Evident, that there would be no Occaſion to Enlarge Teleſcopes to ſo Prodi- 


wy. gious a Length, as zo, 40, 50, or 100 Feet, &c. However, to Solve this Objection it is 


Affirm'd, that Object-Glaſſes of a ſhorter Focus will not bear Proportionally Eye- 


Glaſſes of ſuch ſhort Focus's, without Colouring the Object, and Rendering it Dark, 
as Object-Glaſſes of longer Focus's ; thus, if a good Object-Glaſs of 12 Foot Focus 
will Receive an Eye-Glaſs' of no ſhorter Focus than. ; Inches, with any Clearneſs 
and Diſtinction, an Object-Glaſs of 24 Foot Focus of the ſame Goodneſs or Perfect- 
ion ſhall Receive an Eye - Glaſs of leſs than 6 Inches with an Equal Clearneſs and 
Diſtinction, and perhaps, it is ſaid, it may take an Eye-Glaſs of 5 or 4 Inches Fo- 
cus; if ſo, an Object-Glaſs of 12 Foot with an Eye Glaſs of 3 Inches Magnifies but 
48 Times, whereas an Object-Glaſs of 24 Foot with an Eye-Glaſs of 4 Inches Mag- 
nifies 72 Times, Namely, + more than the former; it is Confeſſed indeed, that the 
longeſt Teleſcopes do generally Render the Objects more Dark and Obſcure, yet 
when ſhorter Glaſſes have Proportionably, as ſhort Eye-Glaſles, and as Cloſe Aper- 
tures, they are more Obſcure than the longer Teleſcopes. 
* „% L. 39. In the Beginning of the former Solution we have this Aſſertion, that Ob- 
Second, ject-Glaſſes of a ſhorter Focus will not bear Proportionably Eye-Glafles of ſuch ſhort 


Focus's, without Colouring the Object and Rendering it Dark, as Object-Glaſſes of 


longer Focus's, and this is the very Reaſon given, why longer Teleſcopes are bet- 

ter than ſhorter, notwithſtanding which, at the latter End of the ſame Solution, Truth 

and Matter of Fact Extorts a quite different Confeſſion from this Doctrine, that the 
longeſt Teleſcopes do generally Render the Objects more Dark and Obſcure. 

Agamen the H. 40. However, it muſt be Acknowledged, that this laſt Affirmation i is with ſome 

Third, Reſtrictions, for it is Added, where ſhorter Object-Glaſſes have Proportionably as 


ſhort Eye-Glaſſes, and as cloſe Apertures, they are more Obſcure than longer Teleſ- 


copes; but as the Apertures of Glaſſes are Introduced, which are not yet Explain d, 
it does not ſeem to be any ways Pertinent here, where the Length and Shortneſs of 
the Teleſcope is only Confiderable, and if that is done, by the foregoing Section 
the Longeſt Teleſcopes Render Objects more Dark and Obſcure altho' the Reaſon 


Alled ged, why the Longeſt are Preferrable to the Shorteſt, is, becauſe the Shorteſt 


Nene Objects more Dark and Obſcure; beſides, it is afterwards Acknowledged in 
this Philoſophy, that the Viſible Area of an Object is not Increalcd, or Dimini! ſhed, as 
the Greater or Leſſer Aperture of the Glals. 

Aeon hs F. 41. Bor that, which is ſtill more, is, that by this Propokricn Langer or Shore 

Fourth, Velelropes, in the foremention'd Circumſtances, ſhould Magnity Equally, and the 

Reaſon Aſſign'd, why this does not Prevail in Experience, is, becauſe Objects Appear 
-more Dark and Obſcure, or elſe Coloured, in Shorter ones than in Longer, when we 
are not at all Inform'd, why the Obſcurity, or Colours, of an Object ſhould Diminiſh 
the Magnitude of it, and it is Impoſſible to tell us, why they ſhould ; ſince it is No- 
torious and Manifeſt, that ey eng of one Colour, or another, MY, Preſerve their Pro- 
per Dimenſions. © 


3 the F. 42. LASTLY, ſuppoſi ing the Obſcurity, or 1 of an Object Chan. the Di- | 
"Fifth. menſions of it, this Conceſſion it ſelf would Prove, that Shorter Glaſſes, "whoſe Fo- 


cal Lengths have the ſame Proportion to each other as Longer, do not Magnify E- 
qually, which is the very Thing, which me Preſent 1 ition, and this ſecond Corol- 
lary of it, Affirms. Þ 
Concerning be F. 43. A Second Sollten, Which! is Offered of the Difficulty” mention'd in g. 
Second Solutioa 37. is, that the Image of the Moon, or other Object, in the Diſtinct Baſe of the Ob- 
of. 1 lle ject·Glaſs of 24 Foot, is twice as long as the Image in the Diſtinct Baſe of an Ob- 
37. N _Jeet- Glaſs of 12 Foot, and therefore the Picture in "the Former muſt be much more 
85 Diftinct and Perfect than in the Latter. 
„ TIE: $4: Wulcn Solution comes to this, that by the foregoing Projol ition, and the 
by Experience. *Cotollary of it, 'Longer or Shorter Glaſles, if they bear the ſame Proportion in the 
Length of their Focus's, will Repreſent the Object in the ſame Magnitude, but the 
Reaſon in Fact, that they do not, is, becauſe an Object-Glaſs of 24 Foot Magnifies 


twice as much as one of 12, that is, the Reaſon, why this TrOpengor, and it's Co- 
rollary 
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rollary, does not hold is, becauſe it is Manifeſtly Contradicted by Experience, Which 
if it is not a Confutation of it, nothing elſe can be. 

F. 45. TR Third Corollary to this Propoſition is, that, if the Object -Glaſs be ze 7hira Co. 
Form'd on a lets Sphere, for Inſtance, whoſe Radius is 6 Inches, than the Eye-Glals, rallary Exe 
whoſe Radius is 12, the Appearance of the Object will be Diminiſhed, and in this 3 
Caſe will be half the Natural Appearance of the ſame Object; becauſe, Suppoſing the 
Object-Glaſs xz in 4, (Fig. 2. F. 2.) the Radius eq 6 Inches, and oh the Ra- 
dius of the Eye-Glaſs z/ likewiſe 6 Inches; fed will be the Diſtin& Baſe, ſince in à 
Double Convex of Equal Convexities, the Focus is at the Diſtance of the Radius or 
Semidiameter of either; the Natural Optick Angle will alſo be fqd=fhd=zol the 
Refracted Optick Angle, and therefore the Object will Appear Equal, when Looked 
upon by the Bare Eye, or thro' the Teleſcope ; Let the Eye be Remov'd to , fo 
that 4 may be 12 Inches, = to the Semidiameter of the Eye-Glaſs's Convexity, 
and Double of oh or eq the Semidiameter of the Objett - Glaſs's Convexity, gn. 
will be the Refracted Optick Angle, which, by what goes before, is ſaid to be the 
half of go/=fq ad the Natural Optick Angle; from whence it follows, that the Ob- 
ject, thro' ſuch a Teleſcope, will ſeem Leſs by half, than when View ad by the Na- 
ed Eye. 

F. 46. Ir this is the Demonſtration Intended, for we have been Obliged to Sup- Argument the 
ply what was wanting in this Philoſophy, and we do not at Preſent See any other; Et again 
We Anſwer, that the Propoſition Referr'd to of Double Convexes, Determining *” en, 
their Focus at the Diſtance of their Semidiameter, as well as all the other Particu- 

lars of the Preſent Propoſition, and the Scheme Annexed to it, have been before Ex- 
amined, as likewiſe gu being only the half of 201, all which lic ag gainſt what is 
Advanced in the Preceding Section. 
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. To which we may Subjoin, FE if the Glaſs is Suppoſed to be in 4, > PB ns 9D. 
Impoſſible, that gf, 94 ſhould ever Arrive at g or , unleſs they are Broken and Re- re / 
fracted in F and 4 to a Prodigious Degree, which it is not Allowed to be a Proper- 
ty in the Diſtin& Bale to Effect; Moreover, that any Teleſcope ſhould Repreſent an 
Object in the ſame Magnitude, in which it is Seen without the Interpoſition of Con- 
vexes, cannot be Conceiv'd; not even in the Preſent Caſe; for if fqd is the Natu- 
ral Optick Angle, it is not to be Imagined, that g 1 744 can be the Refracted 
one, unleſs the Rays, which Flow from fed, which is here Conſidered as the Object, 
are not Refracted by the Convex # /, or, if Refracted, do not Form a different Angle 
from what they would do, if they were not; which on either Hands is Ablurd, ac- 
cording to the very Notions and Principles of this Philoſophy. 
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F. 48. To Conclude upon this Propoſition, and it's Corollaries, Hugeus is Thought to gugens's 
have Demonſtrated, that an Object, Seen thro' a Teleſcope, is to that, which is Per- Doclrine of 
ceiy'd by the Naked Eye, in the Diameters of both, as the Diſtance of the Focus of eg oy 
the Object-Glaſs to the Diſtance of the Focus of the Eye-Glaſs, which, if True, cing Fas the 
would be an Admirable Propoſition Indeed; ſince by making the Diſtance of the former. 
Focus of the Object-Glaſs Infinitely Great in Reſpect of the Diſtance of the Focus 
of the Eye-Glaſs, Objects would be Infinitely Magnify d, and there would be nothing 
more wanting to the Perfection of Teleſcopes; whereas it is Sufficiently known, that 
there is a great deal wanting to Complete that Sublime Theory; and therefore this, 
as well as "the reſt of that Ingenious Perſon's Opticks, ſince they Proceed upon 
the ſame Foundations as the Preſent, are nothing more than an Abſtracted Reaſon- 
in 

F. 49. Nor is it enough to Say, what another Philoſophy Offers, that the main Nor II. News 
Cauſe of the Impertection 'of Teleſcopes is owing to the different Refrangibleneſs in n. 

the Rays of Light; Seeing the Chimerical Contrivance of ſuch a Doctrine has been al- 
ready Shewn, and the Project of Reflecting Teleſcopes has had ſo little Succeſs. 
F. 50. BEsIDEs, if Colours were coded in Teleſcopes of a larger Size by the 2.7 Theory of 
different Refrangibleneſs of the Rays, it would be an Evident Confutation of Hugens; pI af a 9 
Vadiction 70 


who only Conſiders one Sort of Rays to be Refracted in his Demonſtration of this that of ths 
Propolition, as well as in all his Opticks. Firſt. 


IX —— RBI; 0 
ay Dl rd Rc . ER Gt 
2 A 


1 r TENT PO OReIrYY 
fn — 
8 r 
5 ae Bp Yap, har rk 
3 
. 58 © l l 
2 — 
= — r 


Raa 


F. 51. FARTHER 


N 
— — 
0 S eto 8 n 7 8 9 LS Ewe EG ED ADH CL AE ER IS NN ne HR: ; 8 — 
* F 
| 5 


88 11 — 2 2 
e eng c AUD At Gt c 8 * — ED = : - 4 7 N 
r "+ -_ . De I — on —— — — — — =} 4 — I” * OM * = ea - - 
BIRT OE FLY — —— KK · KK ee —ů— 3 ˙ A — Tn CoCo . — — 
2 22 < r 2 — to ro [ES ery I — . * boy — — ow. *< * n — * 1 1 7 F IR A wy — * — ee — 8 . - — 2 
— * 5 5 . D Kh y — OS 8 — — 


I er AL TORE 


I NY ASI RAC 


PN ge) 
F 


— — 


On TN UE An Fee 

— r 
: —— ů ů — Et N 

rere 


—— 
Red AT 


—.— r 
—. — IES 2s; 
— We, 


580 Concerning the Propoſitions which Relate Book IV. 


Not me T F. 51. FARTHER, it is Acknowledged in Experience, that Convex Glaſſes; whether 
that 2, Ar 


Difform, or 


125 a al ſhould Produce Colours, or Rays of a Difform Appearance, ſhould be Demonſtrated; 


pes. alſo, why common Window-Glaſles, and all others of what Figure or Dimenſi Ford 


ſoever, do not Produce the ſame Effect of Colours, which, by the Manuſcript I have 

Seen that undertakes it, is not done; And nothing, that I know of, has been Offered to 

the World from the Author of this Hy potheſis upon that Subject, which can be 

ſaid to be in the leaſt Convincing 3 which is not Wonderful, ſince, as we have 

Provd, the Hypotheſis it ſelf is Falſe 3 and therefore we ſhall not Trouble our Selves 

Particularly to Inquire into the Explanations of that Doctrine, as it is Apply'd to 
Teleſcopes. 

Concerning the H. 52. THE next Thing Obſervable in this Philoſophy of Rays i is, the Rule which 

Angle Receiv'd js given for Finding out and Determining the Angle Receivd by a Teleſcope of 


by a Teleſcope 


of eee the foregoing Combination, which is (Fig. 2. F. 2.) as hy the Diſtance of the 
eee Glaſſes, to gh half the Breadth of the Eye-Glaſs, ſo the Radius, to the Tangent of 
Bae the Angle g 55, which is half of the Angle gy/=to the Angle Receiv'd by the Teleſ- 


Prop. 34. cope; That is, the Eye at o ſhall Perceive no more of the 9 than Subtends 


Far. n.. this Angle at the Object-Glaſs. 
F. 5 3. IE this Demonſtration is True, Either g 0 fuk =fqd is Equal to g) I = Vn 4, which 


Arguinint a! 


_ Foft againſ} is both Impoſlible by the Elements of Euclia, it Contradicts this Philoſophy, which 


than Reaſcuing. A fligns it as a Reaſon for the Objects being Magnify'd, becauſe 7 d, = to the Re- 
fracted Optick Angle g is greater than the Natural Optick Angle = 5 4; Or elſe, 
$04, which is greater than g 4, Repreſents the Object in the ſame Magnitude, which 
is again Contrary to this Philoſophy ; ſince Objects are greater or leſs in Appearance, 
according to the different Angles, under which they are Seen; that is, the Object in 

| the Angle g “ is Viewd under the Angle gy 4, which is Abſurd. 

Argument the F. 54. IF yet gy4 was the Standard for the Viſion of the Object, ſo that there 


* Seconds ſhould be no more Seen of it, than what it Preſcrib'd, and was therefore = to gol, 


all the Difficulties are to be Solved, which are before Menne of g being the 
Natural Optick Angle. 
The Firſt Scho-. F. 55. THE firſt Scholium annexed to the foregoing Propoſition is, That if the Eye 
lium Annexed Approaches nigher to, or Recedes farther from, the Eye-Glaſs gh, (F. 2. Fig. I.) 
5 5 than it's Focus at o, it ſhall Perceive a leſſer Area of the Objet, tho' what it Sces 
Explaind. ſhall be as Diſtinct as at o; for- if the Pupil of the Eye is at m, the Rays go, Io, do 
not enter the Eye, and Conſequently the Points in the Object Anſwerable to f, a, 
in the Diſtin& Baſe ſhall not be Viſible; The ſame, it is ſaid, may be Conceiv'd 
if the Eye Recedes farther from the Eye-Glaſs than o, becauſe all the Rays from the 


ſeveral Points in the Object are Mixt together and Interſect each other at o, in the Focus 


of the Eye-Glaſs, and from thence Flowing forward Separate and Diverge; but then 


the Eye at „ Receives the Rays, that enter it Parallel, or very little ee and 
Conſequently the Viſion is Diſtinct. 
Argument th F. 56. IT is ſaid, that the Object Appears lefy: when the Eye is at , or be- 
oY Kan, yond o towards s, becauſe go, Jo, or, ot, ro, do not Fall on the Pupil of the Eye 
eie keen in ſuch a Situation; but if fo, the Object, by this Explanation, will not Appear leſs, 


but Curtaild, and Maimed of the Extreme Parts of it ; ſo that fed will not be Seen in 


it's Perfection, and only Diminiſhed in Reſpect of it's Dimenſions; but, as f and 4 


are loſt to the Sight by this Account, ſo will ſeveral other Intermediate Points be- 
twixt F and e, and 4 and e; from whence it will follow, that zz, the Diſtinction of 
the Preſent Object from other Parts of it, may likewiſe Diſappear, which will be far 


from Informing us, how the Object may be Diminiſhed and yet Diſtinct, where ſe- a 


veral Parts are Obliterated and Eraſed out of the Image. 
| F. 57. MoREOVER, if any of the Rays of go, which are neareſt the Axis, or any 
al aire ie next towards them betwixt g and h, or any from i and , which are near the Rays 
| ho, ſhould be Refracted to m, they will make a greater Angle than gol, and Conſe- 
quently the Obje& will not Appear Diminiſhed, but Increaſed ; if none but the Rays 
ho enter the Eye at m, they will not form any Angle at all, becauſe they are Sup- 
poſed to be Refracted Parallel, and therefore will not Repreſent much more of the 
Object than ſome few Points of it on each Side of e, that is, ſo much as the Rays 


ho 


Lights are differently Refrangible, or not, do Refract Rays fo, as to make them of the 
Coloured, in ſame Uniform Appearance; how therefore the ſame Convex Glaſſes in er 
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ho, Referrd back in ſtrait Lines, will Interſect; from whence the Object will not 
Appear Diminiſhed in it's Dimenſions, but, as before in F. 56, Curtaild and Imper- 
tect. 

F. 58. TEE ſecond S u is, that the Angle Receiv'd, or Viſible Area of the 2 Second 
Object, is not Increaſed or Diminiſhed by the greater or leſſer Aperture of the Ob- Schlien 
ject-Glaſs, that is, whether there is more or leſs of it uncovered, becauſe the Angle nos oa 

/{ Continues the ſame, tho' the Objeck- Glaſs were all Covered to the very dd 
Point 3, all that is Effected by the greater or leſs Aperture is the more Bright or 
Obſcure Appearance of the Object. 

F. 59. Tuls therefore likewiſe Depends upon g being the Natural Optick 1 Argument the 
and our Secing Objects Magnify d or Diminiſhed according to the greater or leſs Pro- e 
portion of the Viſual Angles in their Bigneſs; it alſo Aſſumes the whole Second Scheme 
for Granted; all which "have been Confuted and Diſproved ; what we ſhall farther 
Alledge is, that if gylSaye (Fig. 2. F. 2.) is the Pencil of Rays, which is only 
Neceflary to make an Object Appear in a certain Magnitude and Diſtinction, the 
ſame will Obtain (Fg. 1. F. 2.) and axc, azc will be Perfectly Uſeleſs; on the 
Contrary, if 4 xc, 44c inthe laſt Figure are Subſervient to the Painting the due Diſtinct- 
ions of an Image upon the Eye, they will be fo in the firſt; and if x and z are Co- 
vered, and the Intermediate Parts betwixt them and , the Image too mult be Obſcured, 
and the Portraiture of the Object upon the Retina Marr'd and Defaced, Vhiech is 
yet Suppoſed of a Juſt Magnitude, and to be Diſtinct. 

F. 60. FARTHER, if g Say are the Rays Principally Requiſite to Fat a Di- Argument the 
ſtinct Viſion, an Object may be Seen Diſtinct, and in the Proper Magnitude, which Second. 
Appertains to it's Refraction, by one Ray from each Point, whereas the Collection 
of ſeveral from each Point has been hitherto thought Neceſſary to that Diſtinction; 
If therefore this were now True, that one Ray from each Point could have Force 
enough to Awake our Attention to it's Impreſſions, what would be the Conſe- 
quence of it in other Parts of this Philoſophy ? Namely, that, Where ſeveral Rays 
are Collected to one Point in the Retina, each of them will have a Diſtinct Force 
to Repreſent the Point in the Object, from which they are Derivd, and being Re- 
ferred back in almoſt Infinite Directions, will Cauſe one Point in an Object to Ap- 
pear, as, very near, an Infinite Number of them would do, which, at lcaſt, is not 
Confeſſed, or Own'd, in the Preſent Opticks. 

F. 61. CONCERNNG the Apertures, however, of Obje&-Glaſles, by them is Meant that Concerning the 
Part of the Glaſs, which is left Open and Uncovered, which is ſaid ought to be Various, . e 
according as we would have more or leſs Light admitted, or according to the dif- ee 2 
fering Focal Lengths of the Object- Glaſſes; ſince a 10 Foot Object-Glaſs, that is, whoſe Dioptric 
Focal Length is 10 Foot from the Glaſs, will bear a greater Aperture than an Object- p da 75 
Glaſs of one Foot, and a 20 Foot Glaſs yet greater than a 10 Foot; but at what 
Rate or Proportion the Apertures of Glaſſes Alter in Reſpect of their Focal Lengths 
is not yet, it ſeems, well Settled ; All that is done in this Caſe is, that Monſicur 
Auzout has found, that the Apertures, which Glaſſes can bear with Diſtinctneſs are 
in, or about, a Subduplicate Ratio to their Lengths, or as the Square Roots of 
them. 

F. 62. Bur that this Theory of Apertures is not Juſt, is from hence Evinced, that pr 
the ſame Glaſs will Endure greater or lefler Apertures, according to the Lo or 7ſt. 
greater Light of the Object; thus to Obſerve the Sun, or Venus, or the Diameters of 
the Fixt Stars, ſmaller Apertures are Requir'd, whereas the Moon in Day- Light, Sa- 
turn, Fupiter, or Mars, expect the Largeſt ; And if this is certain in theſe Diſtant 
Objects, the ſame in Proportion muſt hold in Nigher, where the Force of their 
Lights or Colours are different, which is a ſufficient Confutation of the foregoing 
Rule. | Concerning 

FS. 63. A following Propoſition in this Doctrine is to Explain the Teleſcope con- Telſcopes, 
liſting of a Convex Object-Glaſs and three Convex Eye-Glaſſes; but this Depending 7 Conſift 0 
entirely on Propoſition 50 F. 2. and being only a double Teleſcope of that kind, which Obel Gli 
is there Deſcrib'd and we have fully Conſt dered, there is no occaſion to Examine it aud three 
any farther, nor yet the Theory of Combining ſeveral Convex Glaſſes in Various Gm. _ 
and differing Numbers: | Molyneux's 
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582 | Concerning the P ropoſitions which Relate 2 Book IV. 
The Method of F. 64. HOWEVER, we ſhall Juſt Recount the Method of ſuch Compoſitions or 
3 Combinations of Convexes, and then make one ſhort Remark or two upon them; 

We are firſt, it is ſaid, to Obtain, by ſome Practical Rules to be afterwards Delivered, 
the Focal Length of each Particular Glaſs by it's ſelf; then we are to Conſider the 
Diſtances of each of theſe Glaſſes, as they lie in the Tube, from the Glaſſes before 
and behind it; afterwards, where the Diſtinct Baſes are Form'd by theſe ſeveral Glaſſes, 
and how they are Projected, as to Amplification or Diminution, which is Affirm'd 


to be caſily found by what has been before Delivered; and then, how the Eye-Glaſles 


Affect theſe Diſtinct Baſes, as how they Confound them, Rectify them, Invert ot 
Magnify them; the Reſult of all which this Philoſophy Aſſerts is, that the Rays 
from the ſeveral Images in the ſeveral Diſtinct Baſes ſhall be Confuſed on the Pupil 
of the Eye in Order to be Rectify'd by the Chryſtalline, which is to be Conſidered, 
as a Glaſs, whoſe Focus is on the Retina; from whence it is, Laſtly, faid it will Ap- 
pear, why ſome Teleſcopes Conſiſting of Convex Glaſles Repreſent the Object Erect, 
others Inverted, in ſome one Glaſs is to be taken as one, and in others two Glaſſes 


| likewiſe Perform the ſame Effect. 


Argument the 
Firſt again, riginally Requir'd in it, which is, or ſeems to be, a Plain Confeſſion ; that the Theo- 


2 if retick will not do, which have been before Endeavoured to be Demonſtrated in this 
Philoſophy; for if they could, in this firſt Part of Opticks it ſhould at leaſt have 
been ſhown us, how the Focal Length of each Particular Glaſs by it's ſelf is to be 
Obtain'd, without having Recourſe to the ſecond which is Experimental; ſince either 


the Practical Rules Agree with the Theoretick, or not; if they do, there was no Rea- 


ſon to Referr us in the Theoretick Part of this Doctrine to the Practical Part of it, 
but rather to thoſe Propoſitions which went before, and which, in all other Caſes, it 
Conſtantly does; if they do not, it is an Evident Demonſtration, that what is Propo- 
ſed to us in Theory is not Anſwered, or Juſtify'd, by Matter of Fact or Experiment, 


and that therefore the whole Doctrine is no other than a Laboured and Abſtracted 


| Hypotheſis of the Brain, without being any ways Conformable to Nature. 
Argument the F. 66. BESIDES which, the foregoing Propoſition being the main Foundation, on 
Second, 
the way, by which the Diſtinctneſs, Magnitude, Inverſion, and Erectneſs, of an Object 
is Explain'd in this Preſent Philoſophy, we need not Enlarge in the Confutation 


of a Doctrine, which Endeayours to Account for thoſe Effects upon the ſame Prin- 
ciples. 


Concerning 


Concave kee, Sphere; in this Teleſcope, the Diſtance of the Glaſſes is to be the difference of their 


Glaſs and C, . Ro 
W Object - Focus's, or the Concave Eye-Glaſs is to be Placed ſo much nigher the Object-Glaſs 


3 than the Focal Length of the Object-Glaſs, as is the Vertual Focus of the Eye-Glals, 
lolo and the Eye Poſited as near as Poſſible to it; in which Caſe the Object will Appear, 


Molyneux's 


Dioptric. Diſtinct, Erect, and Magnity'd ; (Tab. 37. Fig. 2. or Fig. F. 68.) the Diſtinct Baſe fea, is 


prop). Form'd, as before in the Preceding Propoſition, and 1 be the Virtual Focus of the 


Pars . : 
Concave, the Rays xz, yh, & , in their Incidence on the Eye. Glaſs, Converge towards 


the Focus e, and after Paſſing the Glaſs become Parallel in , he, n, which is Suppoſed 

to have been already Prov'd in this Philoſophy 3 and the ſame may be Conceiv'd of 
the Rays, which Flow from the Collateral Points, and which Converge to the Fo- 
cus's F and 4, but by Refraction are made to Diverge to a Paralleliſm, as if they 
Procceded from , hp being by Conſtruction = to be to the Length of the Virtual 

Focus. 

F. 68. IN the firſt Place therefore, all which has been ſaid in the former Propoſi- 
1.) "againſt that Part of the Scheme, which lies betwixt 22 a, 
ü e Yb, cc, and f +4, is Valid likewiſe here; it is farther ro be Obſerved, that the Rays 
[nave Suppoſed to be Refracted Parallel fr om Corollary to Propoſition the Thirteenth, which 
Says, that a Ray Falling on a Concave \Glats, and tending towards the Virtual Focus, 

after it has Paſſed the Ne ſhall Proceed Parallel to the Axis, becauſe the Pro- 

greſs of Light thro' Glaſſes is Reciprocal ; but that Reaſoning from the Virtual Fo- 

cus's and the Reciprocal Progreſs of the Rays has been already Examined; to which 


we ſhall only Add Concerning the Preſent Figure, that if ſuch a Reaſoning were 
"SING 


Argument the 
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F. 65. In Anſwer to this Method we muſt firſt Say, that Practical Rules are O- 


which this Method of Combining Claſſes Proceeds, and having likewiſe Conſidered 


$. 67. WE ſhall therefore go on to the next Tip tion, which is, to Explicate 
Teleſcopes of a the Teleſcope Compoled of a Concave Eye-Glaſs and Convex Object- Glaſs of a larger 


8 
ES. 


TINS 
5 


the Rays ſhould Paint the Object Erect, ſince, Con- 


ſidering the great Divergence of them, they do not 


Appear Capable of Expreſſing the full Extent of it at 
all; for we find in (Eig. 3. Tab. 37. or Fig. F. 71.) that the 


| Chip i ee und Aroſeopes sn. 48s | 
: True, to make it Applicable to this Scheme; 1. the Bb 4 | 4 
z Concave 2/ muſt+have ſeveral Virtual Focus's, becauſe a.c 5 94 þ c 1 
5 xikz do not tend to the ſame Point with x/z, or „„ 1604 
1 x 24; 24. thoſe different Virtual Focus's are Preſum'd ROE : OT: 9 
5 to lie in the Diſtinct Baſe Fed, that is, that the Vir- „„ il 
= tual Focus of a Concave Eye-Glaſs ſhall be in the 'n We. 
2 ſame Point with the Real Focus of the Objea-Glaſs / ti ij “ 7110 
E 34. that gf, Ir are Refracted Parallel to the Axes, F 1 
| Namely, to yf, y4; the two Firſt are not Proy'd, and JE * 517 4 
Þ the Laſt is Evidently Falſe. | Fe |: pe: > 80} Wh 
if F. 69. Tus next Thing, which is done in this ti 20: Jt 1 
1 Propoſition, is to ſhow, how the Diſtinctneſs of the 0 10 Jt Argument the a 
# Object would be Conſequent upon this Explanation ; 1 l | war [1 
15 for the Rays from each Single Point after Refraction | 5 ll: 
FH thro' the Concave, Falling Parallel on the Eye a- > LEE, - BLE 5 
. mongſt themſelves, by Propoſition 2 87h. each Point is q; ET | GA. 
Z Diſtinctly Repreſented in the Retina of it; On the 0 / I jt 1 
. other Hand, we Say, that the Propoſition Referred to „ ſil | 
Y has been fully Conſidered, and moreover, that not 555 1 
3 only the Paralleliſm of the Rays Incident on the 3 Tl 1 
5 Pupil of the Eye, but the Confuſion of them like- 111 1 
F wiſe are, by the foregoing Doctrine and Propoſition, al- n 5 lj 
ſo Thought Neceſlary to a Diſtinct Perception; Where- 188 | 70 
5 as, Suppoſi ng, as in (Fig. 3. Tab. 37. or Fig. F. 71.) the B 49 
Eye as cloſe to the Concave Glaſs, as we can Poſſibly B 10 
Y Imagine, the Rays from the ſeveral Points of the Ob- 5 1 
4 ject do not in the leaſt Intermix, or Blend, with each 1 1 
5 other; If therefore at one Time a Confuſion of the e * 
1 Rays in the Pupil of the Eye (Prop. 28. F. 3.) from 1 f 1 
I each Point is Deem'd Requiſite to Solve the Piſtinct- ISTEIS [3 1 
. neſs of Viſion, and at another Time not, what is it i 9 
* Poſſible for us, to Conclude, unleſs that ſuch a Doct- e n 
I rine Depends more on the Fancy, and Imagination, ERISA LAS, Wall; 
Y than on any True or Juſt Reaſon ? for it is Impoſſible, if 1 : 154 78 
4 the Axes of the Rays Converge to a Point in the RED 1 
F Pupil of the Eye, in Order to Produce Diſtinct Vi- i Ft 
ſion in the Retina, that the Axes when they do not 4342 rt DA 1 

Converge, but Diverge, ſhould; Nor can we Conceive 4% 11 1 6408 ont 

why this Particular Cloſeneſs of the Eye to the Glaſs . 3 4 

ſhould be Required, excepting with the Intention, that „ „ EE i. 

the Rays might be Confuſed in it's Pupil, which are 14 1 | 

not even then; and if it is not upon that Account, n we 

why they might not be juſtly and Punctually Re- —_ ö : 1 

| fracted to the Retina, at a greater Removal of the 1 0 4 "if 
Eye from the Glaſs, fince they will ſtill be Parallel, l 1 

is not Explain d. 1 n „ 8 1 
F. 70. As for the Object's being Erect, which is ee 5 1 | 

Prov'd from (Prop. 28.) we ſhall not Say any more TEE 413 5 I 
Concerning it, than what has been Alledged under 1 A ohe l 1 

that Propoſition; excepting, that it ſeems Impoſſible 5 Bo: Krelt. * 


Eye is made Extremely Large, and Placed very near to 1 75 

the Glaſs, in Order to Receive theſe Diverging Rays, I 

which it could not do, unleſs there was ſuch a Mon- LEE | 16 28.1 

ſtrous and Unnatural Diſproportion betwixt the Glaſs ü „„ 

and the Eye, tho' the one ſhould be Poſited never 111 a7 7 THE 2 1 1 2 
Fe : AM | b 2 : 7 
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_ near to the other, that is, unleſs there : 
Vas ſuch a Diſproportion, as is no 2 
Agreeable to Nature, or Experience; 
for if Rays could be Admitted into the 


Pupil of the Eye, it would be Impoſſi- 


ble in ſuch a Divergence, as is here Ex- 
preſſed, for them to be Collected in the 
Retina, excepting the Eye is made 
Larger, than it is Juſt to Allow. 


4 F. 71. Thx next Solution Propoſed 


Propoſed of the is of the Objett's being Magnify'd [by -- 


Object, 75 
" Mapnify'd 
this cl. 


this Glaſs, which is thus Accounted 
for; that by (Prop. 37.) if an Object be 
Projected by a Convex Glaſs x „* in 
the Diſtinct Baſe fea, (Fig. F. 68. 7 
and the Eye is Placed any where be- 


tween the Glaſs and the Diſtin&t Baſe, 7 


Suppoſe at H, the Object will Appear 
under the Angle % d, which is much 
Greater than fyd the Natural Optick 
Angle; and 3 fame is ſaid will hold, 
tho we Interpoſe the Concave Glaſs 


21, becauſe the Ray xg, which comes 
from the Left-Hand Point of the Object 


and z/ which comes from the Right-Hand = 
Point, which Run Parallel to the Axis 


he, arc Refracted into gt, and Ir, as if 
heh Proceeded Directly from the Point pz 


F 


Ag 


> 


1 


if therefore we Suppoſe the Rays xgF, | - 


214, Parallel to the Axis, gl will bez 
to fad; and ph being by Suppoſition 
to he, pg 
ptr to hd, and Conſequently the Angle 


T will be Parallel to bf, and 


v ſhall be = to the Angle Tha; from 


whence it Follows, that the Obje&-thro”: 


this Glaſs Appears under the ſame | 


Angle, as we may Imagine the Apices 


of the Pencils „, 4 would Appear to 
the Naked Eye at h, the Concave Glaſs 


being Remov'd, and therefore the Object 


Appears Increaſed. | 

F. 72. Tu firſt Objection againſt | 
this Explanation is, that // d is Sup- 
poſed to be the Natural Optick Angle, 
which has been already Diſputed ; and 
that fh is the Angle, under which the 
Object is Seen in any Intermediate Po- 
ſition of the Eye betwixt the Diſtindt 


Argument the 


Firſt againſt 
this Explana- 
tion. 


' : * 28 ny | * * 


the Gbject ſhould be View'd with any 
Diſtinctneſs, and therefore how it ſhould 
Appear in any certain Magnitude in þ 
or p, or whatever other Point we Aſ. 
ſign betwixt the Glaſs and the Diſtindt 
Baſe, where the Rays are neither Pa- 
rallel, nor Confuſed on the Pupil of 
the Eye, which this Philoſophy Requires 
to make Viſion Diſtinct, will want to be 
Unfolded; ſince 25 thels Principles, 
© 


; Baſe fed and the Glaſs xyz; but how 


of 


„ # 


c oncerning t the Propoſe tions which OY 
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it is 1nipoſſible to To done, excepting by Introducing a New Scheme according to 

Prop, 37. Which is not Anſwerable to the Preſent, and Conſequently by altering. 
fo TD of the Rays, in Gen to rn 1 that! Is This, an is different 
eee ee 

F. 73. Wx are Haritier to Obſerve, that i 7 ha was wow the 3 en which 4rgumen 164 
the Object thro the Glaſs x & is Seen, as h Approaches to 5, the Object will Ap - . 
pear the Leaſt and as to e, the Greateſt, whereas this Philoſophy Acknowledges, that when 
the Eye is Placed" in tlie Focus of the Glaſs, as at Fed, every Thing is Repreſented 
in the utmoſt Confuſion, without being of any Determin'd Bigneſs, and if on this 
Side the Focus towards the Glaſs, that there is not, according to the foregoing Section, 
any Juſt Rule of the Refraction of the Rays Aſſerted, by which we ſhould know 
the Object will either be Perceivd with Diſtinction or any certain Magnitude. 

F. 74. Ir will alſo be Difficult, if not Impoſſible, to Explain, why 7% 4 ſhould be Arqurient the 
rather Terminated in h than in any other Point betwixt Fed and xy, before the mp 
Interpoſition of the Glaſs, which is Suppoſed, ſince the Intervention of it is Afﬀirm'd 
to Cauſe no Alteration, gp / being Prov'd to be = to fh d, and ſince the OY which 
is therefore thought to be made by the Glaſs, is p /. 

F. 75. We may Add, that if 4% f is the Angle, under which the Object is Seen, ew the 

yet gp is not Evinced to be Equal to it, unleſs by taking it for Granted, that g p, Fourth. 
/ p, are Parallel to F h, 4h, or which is the fame, that the Refracted Rays : fg, rl, are 
ſo, but this is Proving fh 4. gpl, are Equal, by Suppoſing it. 

F. 76. Such a Suppoſition is Moreover Impoſſible, becauſe if in the preſent 81. Ae tha 
tuation 2g, 74, were Refracted Parallel to fh, 4h, they could not be: 5 any other; for */” 

xz, are Imagin'd in this Scheme to be Parallel to the Axis y h, Conſequently 
will be always Refracted, whether the Glaſs Approaches to, 80 Recedes from, x y ⁊, 
into gr, I, Seeing the Refracting Power of the Concaye gl will Continue the fame, 
whereas fh, dh, are Conſtantly Vary d in their Inclinations, as h comes nearer to, or 
is farther from, the ſame » 78 

F. 77. AGAIN æg, 21, are made Parallel to N and therefore the Concave 7 J Argument the 

ought at leaſt to be Equal to the Convex xy, for if it is leſs, x g, 2 l, will neceſſarily ratios 
Converge towards the Axis, and if greater, Divaricate from it, but all the Phæno- 
menons of the Telcſcope are Equally the fame, in Reſpect of the Diſtinction 
and Magnitude, with which Objects are Repreſented by it, whether the Apertures of 
the Glaſſes are Greater or Leſs, according to the Confeſſions of this Philoſophy. 

78. LASTLY, this Account ſuppoſes, that Concaves are Capable of Magnifying the ae the 
Object, or not; If not, we ſhould Sce it in the ſame or greater Dimenſions without the e 
Concave g, than with it, which is not Experienced; If they are Capable of Mag- 
nifying the Object, a Property is Aſcribed to them, which is Contrary to all that 
has been Endeayoured to be Demonſtrated and Proved concerning them; and that 
this is done is Evident, ſince the Wider the Rays Zg, vl, are Refracted from each 
other, the Greater the Object will Appear, and therefore according to this Doctrine, 
the Divergence of the Rays will be a Reaſon for the Increaſe of an Object, which 
was One Beide for the Diminution of it, and it will have the ſame Effect, as was 
Explained to belong to the Contraction of them; and gl, where the Vertex of the 
Angle is from the Eye, and the Baſis g lies upon it, will Produce the ſame Ap- 
pearance, as a Convex, where the Vertex of the Angle lies upon the Eye, and the Ba- 
ſis, which Subtends it, is in an Averſe and Reciprocal Poſture. _ 

$. 79. W ſhall not here Conſider the Corollaries, which are Deduced from this The Coollwitt 
Propoſition, fince by what goes before it is Manifeſt, this is only an Arbitrary Diſpoſition * heel. 
of the Rays Contrived by the Mind, without any Foundation in Nature, to Solve, as | 
well as it could, the chief Appearances of this Teleſcope; we ſhall therefore Proceed to 
the Doctrine of Mirror of which we ſhall Treat in the Following Sections of 


this Chapter. 


F. 80. ThE next ſort of Glaſſes which are Endeavoured to be Explain 4. are Mi: An Account 
croſcopes, Conſiſting of a ſingle Convex-Glaſs, in which, the Object is uſually Placed, . 4 
either in the Focus of the Glaſs, or a little Nigher the Glaſs than the Focus, and the Single "Me 


Eye is Placed in or about the Focus on the other Side of the Glaſs, in which Cates, a brow 
the Phænomenons are ſaid to be Solved by Prop. 31. 32: 33. 34. 35 3 Which Pro- s rh 


ien as to the Subſtance of them, have been already Ex amine. 
' "Rae | F. 81. WIH 


586 Conn ming the Propoſitions which Relate 1 


eee, 5. 8t. We ſhall only therefore Add, that this is contrary to 1 > 54 b | 

ontrary '®. we take a Glaſs, which is Convex on each Side, the Larger the Convexity is, the 
Greater Difference there is betwixt the Eye's and the Object's being in the Focus, and 
the Smaller it is, the Leſs; for if in a Glaſs of a Large or Extraordinary Convexi- 


Experience. 


ty we look upon a Print, the Character ſhall Appear the Greateſt, when the Eye is 


5 of 6 times more Removed from the Glaſs, than the Glaſs from the Object, which 
Diſproportion will be Diminiſhed, as the Convexity of the Glaſs Decreaſes, z Not 


to mention, that the Focus, when Determin'd upon a Paper from à Candle, or 
any other Luminous Object, is different from that of a Printed Character. 
An Account F. 82. Tar double Microſcope, compoſed of a Convex . e 486 Convex 
3 . ee E ye-Glaſs, is, after the former, Propoſed to be Solved ; 
ſifting of a (Tab. 38. Fig. 1.) ab is a Minute Object expoſed before 
ee the Object-Glaſs xyz, the Segment of a very ſmall 
Convex Eye- Sphere, the Focus of which is p, the Object therefore 
Glaſ. being ſomething more Diſtant from the Glaſs than it's 
Poe. Focal Length yp, the Diſtin& Baſe will be Formed on 
Prop. 38. the other Side of the Glaſs in Fd, according to Prop. 
Par, 1. 5; the largeneſs of the Image in the Difſtin& Baſe is 
likewiſe Determined by Prop. 26; Let now the Eye- 
Glaſs g / be Placed, ſo far Diſtant from the Diſtin& Baſe 
Fd, as is the Focal Length of this Eye-Glaſs, and the 
Eye ort, fo as the Rays Jo, go, may be Confuſed toge- 
ther on the Pupil of the Eye, which will be about the 
Focus of the Eye-Glaſs, and the Effects of this Micro- 
ſcope are Explained in all Things, as in the Teleſcope 
of Prop. 50. as to the. Magnity'd, Inverted, and Diſtinct 
Appearance of the Object; It is yet to be Remarked in 
Reſpe&t of the Extraordinary Magnifying of theſe Te- 
leſcopes, that whereas, for Viewing a Minute Object, a 
good Eye does uſually Approach thereto about the Diſt- 
ance of eight Inches, could we make the Eye come to 
it, and View it Diſtinctly at the Diſtance of half an 
Inch, the Optick Angle would be extremely Magnify'd, | 
by Prop. 51. 52. that is, the Apparent Magnitude of 
the Object would be Increaſed at the Rate of Sixteen 
to one; we are therefore deſired to Suppoſe the Eye at 
Viewing the Object 4b, which will then Appear under 
the Angle 4yb6=ayf, which is ſaid to be the ſame, as 
were the Object Increaſed to the Bigneſs 4f, and Viewed 
by the Eye at the ſame Diſtance from it, as) in the Fi- 
gure is Removed from f; wherefore if by the help of 
the Eye-Glaſs g the Eye can Approach to the Diſtin& 
Baſe 4½ which is in this Philoſophy now Reputed the 
Real Object, Suppoſe 10 times Nigher than) is to 4f, 
the Apparent Magnitude of af ſhall again be Increaſed 
ten times more than before, and the Object by all theſe 
Helps will be Magnify'd 160 times in Length, or in it's 
Diametral Magnitude ; It is farther Affirmed, that there 
are various Combinations of Glaſſes in this kind of double 
Microſcopes, there being in ſome two Object - Glaſſes, 
one of a very deep Convexity, and the other of a leſſer, 
placed Nigher the former, than the Projection of the 
Diſtinct Baſe, according to Schol. 1. Prop. 16. which is 
ſometimes called a middle Glaſs, and in others two Eye- | 
Glaſſes, Cc. but the Theory of all theſe is owned to Depend on the Explanations 
and Principles of the Foregoing. 
ts F. 83. THE Grounds of Prop. 5. 26. and ck have been before Proved to be 


Aunt Unjuſt and Abſurd, and therefore the preſent Explanation of Microſcopes cannot 


ibis Account. be Rational or True, what we ſhall more particularly OLI into now is, the So- 


lution 
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that when the Eye is Placed in 3, it is Impoſſible it ſhould See 4/ at all, ſince the Firſt g 
Courſe of the Rays tend from the Object 4b, and cannot return from 4f* to the 


any Rays ſhould be carried from 4 or f to o, ſince they would Proceed in the Di- 


F. 89. IF yet dof was to 4% % and upon the Interpoſition of the Glaſs o, Was Argument the 
10 times nearer to 4f than before, it would not be Neceſſary, that df ſhould Ap- 7% 


gularly from o to 4f without ſuch Refractions, which is made to be the Reafon in 


Chap! XIII. 6 Teleſcopes and Mirroſchpes. wr 


lution, which is given of the extraordinary Magnitude Obſeryable in Objects, View'd 1 
thro this ſort of Glaſs. „„ WE Hi 
F. 84. IN the firſt Place this Explanation ſays, that in Viewing a Minute Object, 4r5«menr the 
the Eye Approaches to the Diſtance of about 8 Inches, and if it could See it Diſt- 
intly at the Interval of half an Inch, which is the 16% Part of 8 Inches, the Ob- 
ject would Appear 16 times as Large as before, according to Prop. 51. 52. But as 
the Lemmas contained in thoſe Propoſitions have been already Refuted, ſo likewiſe, 
which was then Obſeryed, it is contrary to the plaineſt Fact and Experience in Na- 
ture, that Objects ſhould be Scen Magnify'd by our Naked Eye in Proportion to 
their leſs Diſtance from it; ſince the Letters I now Write, and the ſmalleſt Points, which 
belong to them, are View'd at 18 or 20 Inches, at 4 or 5, and in all the intermediate 
Spaces, with the ſame Magnitude and Diſtinction; and when they are Placed nearer 
to the Eye than the leaſt Diſtance, or farther from it than the greateſt, of their being 
Perfectly Repreſented to us, they are not in the firſt Caſe Increaſed, or in the laſt 
Diminiſhed, only look Confuſed and Uncertain. OE - I 
F. 85. SuPPosING this were” yet True, that Minute Objects, or any other, were A4-gumen: the 
Increaſed or Diminiſhed, in Proportion as they Approach to, or Recede from the 7. 
Eye, what this would Signify to the Explaining the preſent Microſcope, we cannot 
eaſily Apprehend ; for when the Eye is Preſumed to be Placed in y, and there to 
View the Object 46, it is at the Diſtance of half an Inch, or not; If it is, it Contra- 
dicts the Acknowledgments of this Philoſophy, which owns, that a good Eye Sees 
Objects Diſtinctly at about 8 Inches Diſtance from it, and cannot do it at + an Inch, 
the laſt of which is alſo Manifeſt from common Obſervation ; If it is not, the Ob- 
jet will not be Magnify'd in the Proportion of 16 to 1, and Conſequently by a 
Io times nearer Diſtance, not as 160 to I in it's Length, or the Diametral Magnitude 
of it. 3% nas „ RS 
F. 86. GRANTING farther the Eye at ), being an Inch Diſtant from a6, to re- 4 farther Ex- 
ceive the Object Diſtinctly; 2 % is alſo ) , which is ſaid to be the ſame, as if tax ar of 
the Object was Increaſed to the Bigneſs /f, and Viewed by the Eye in ) or o at 3 
the ſame Diſtance from it, as y in the Figure is now Removed from 4f, and Con- 
ſequently 4yf=dof=4yb will Repreſent the Image 4f at a greater Diſtance, as 
ab at a leſs, in an Equal Magnitude, that is, on both hands 16 times Bigger than be- 
fore, and if ſuch a Diſtance is ſhortened to a 107h Part of the whole, both the I- 
mage 4f, and the Object 426, will be Increaſed to 160 times the Greatneſs of what 
it was, © * | 
F. 87. The Fallacy of which Reaſoning will Appear in the firſt Place from this, ,,,,mm ile 
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this Reaſoning. 


Parts, from whence they are Deriv'd ; if the Eye is Situate in o, it is likewiſe Im- 
poſlible, that it ſhould See 4/ at all, without the Interpoſition of the Glaſs g/, becauſe 
the Rays 41, Fg, would Proceed directly forwards, and Fall beyond the Limits of the Eye 
in o; On the Contrary, if the Interpoſition of the Glaſs is Neceſſary in this Firſt Caſe of 
making the Object Appear 16 times Bigger, how comes it to be only Introduced in 
the Second, where it is to Magnity it to 160 times it's Dimenſions ? 

F. 88. BesIDts, the Interpoſitton of the Glaſs cannot be Conſidered in the firſt 4rgument the 
Caſe, where the Object is to Aſſume 16 times it's Bigneſs, Seeing that is Proved, . 
when the Eye is in o, upon the Suppoſition that 4 f is = dy f, which is Impoſlible, 
if the Glaſs is Interpoſed ; and if not, it will be on the other Hand Impoſſible, that 


rection from 4 to /, and from F to g, that is, Diyerging from o, and not Converging 


pear 10 times Bigger; 1/7. Not according to the Preſent Scheme, where the Rays are 
Refracted to o from g and , whereas in the Angle dof the utmoſt Rays, which could 
be Refracted, would be do, fo, which Fall within the aforementioned 47 and 7g; 
24. Becauſe the Refractions of do, fo, however the Diſtance betwixt o and 4, was 
Contracted by them, would not be Anſwerable to the Eye's Approaching Re- 


1 


e the 


% 


Concerning the, Propoſitions Book IV. 


the Firſt Caſe, hy, the Object is Magnify'd in a certain Proportion, and therefore 
ought to obtain in the Second; 34. Becauſe, as has been before Proved, the Approach 


it's "(elf of the Eye to the Object is not a ſufficient Reaſon for it's Viewing it In- 


Argument. * 
Fourth, 


crealed in Proportion to it's Proximity or Nearneſs to it. 
$. 90. MorEgoveER, it is Remarkable, that this whole Demonſtration ſuppoſes 2 
Conſiderable Diſproportion betwixt the Objet-Glaſs and the Eyc-Glaſs, and that the Laſt 


is much Leſs than the Former, otherwiſe the Diſtance of 10 to 1 could not be Ob- 
tained, which is Requiſite to Magnify the Object from 16 times it's Bigneſs to 160, 


whereas in moſt Microſcopes the Objedt-Glaſles and the Eye. Glaſſes are Extremely Small, 


and do not much Exceed the Diameter of the Object-Glaſs xz. 


Argument the 


Fifth. 


F. 91. LASTLY, it is known, that if 160 is Squar'd, the Product will be 2 5600, 
the whole Latitude of the Object, as 160 is the Diameter of it, which is not cer- 
tain in Experience from the foregoing Suppoſitions, but may be more or leſs, for 
all that we are yet Informed concerning the Real Dimenſions of it; or, if the Abſo- 
lute Meaſure of the Object, when Magnify d by this Microſcope, was truly Aſcertain d 
in this way of Reaſoning, it would be hard to Reconcile it with the other of Single 


_ Microſcopes, where one Convex only ſhall Magnify as much, if not more, than {c- 
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the Focus of thoſe Rays, whoſe Focus was 


Res and the Side CD is common to ont 


. monſtrated concerning any Ray, which Pro- 


veral put together. 
C A P. XIV. 


| Concerning the Propoſi tions R elating to e 


g. 5 
I to an Inquiry into thoſe of Catoptricks, or the Doctrine concerning ſuch 
Glaſſes, which, inſtead of Refracting, Reflect the Rays, which are Incident upon them; 


Ihe Firſt Propoſition, which this gs of Philolophy undertakes to Explain is, how 


the Phznomenons, which Reſult from common Speculums, are, or can be, Accounted 


for; ; which is done in the following Man- 
ner, by Proving that 4 after Reflection is 


A before their Incidence; For in the Triangles 
ACD, aCD, AC and Ca are Suppoſed to be 
Equal by Conſtruction, the Angles A CD, 

a CD, are allo Equal, becauſe they are Right 


from whence it follows, that the Angle ADC 
is S to the Angle 4 DC; But the Anglea D C 
is to the Angle E DF, as being Vertical, 
and Conſequently ADC=to 4D C is alſo 
Sto E DF, and DE is the Reflected Ray, 
ſince the Angles of Incidence and Reflect- 
ion are Equal; The ſame is ſaid to be De- 


ceeds from 4, as AB, AF, and therefore . 


the Rays, which Diverge from 4, after Re- 


flection Appcar to Diverge from 4; To this it is added 97 way of Scholium, that 
wherever the Eye is Placed, as at 05 it Reccives the Rays, as if they came from 4, 
and therefore Secs the Image of the Object in that Place; ſince the Rays, which Di- 


verge from 4, are Affirm d to Aﬀect the Eye in O, as if they were immediately De- 


rived from 4. 


Fon this Account of our Perceiving Objects by Reflection in — — Glaſſes, it is 
Inferr'd; /. That the Rays E D, 0 B, which Converge to the Focus a, after Reflection 
Converge to the Focus 4; 2d. That the Image of any Radiating Point, as of 4, is 
Seen in the Concourle of the Reflected Line 3 Produced, with the Perpendicular 
AC to the Glaſs CD, and therefore if the Part of the Speculum 5 is covered, the 
Object Diſappears; 34. That the Images, Reflected from the Speculum, are in the ſame 


Inclination to it, as the Objects, from which they arc Impreſſed, and therefore Glaſſes 
; hy in 


F 1 E R an Examination into the Principles of Dioptricks, we ſhall Proceed 
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Chap XIV. Relat ing 60 Catoptricks. 


in an Horizontal' Situation make Objects Appear in a direct Oppoſition to a Verti- 
cal one, ſince what is Demonſtrated of a Point, obtains in a whole Object, which 
Conſiſts of ſeveral Points; 4th. That a Radiating Plane and it's Image in the Glaſs are 
Equal and Alike, but in a different Poſition, as a Seal is from the Character Imprin- 
ted on the Wax; th. That the Diſtance of the Image in the Glaſs from the Eye is Equal 
to the Incident and Reflected Ray taken together; 6h. That whatever is Affirm'd 
Concerning the Image of an Object, may be alſo Aſſerted of the Image of that 
Image, Cc. Suppoſing ſeveral Glaſſes to be made Uſe of; in which, it is Principally 
to be Obſerved, that the Diſtance of any Image from the Eye is Equal to the Ray, 
Incident from the Primary Object, and from thence Propagated thro' all the Various 
Reflections, which are Conſidered. - mx 4 9 70 

F. 2. IN Reſpect of the firſt Part of this Reaſoning, we are to Obſerve, that 4 C 


$89 


Argument the 


is made Equal to Ca, and Conſequently the Angle 4 D CS to the Angle a DC = Fiſt againſt 


to the Angle E DF, that is, the Angle of Incidence to that of Reflection, which is 
the ſame, as if Reciprocally, the Angle of Incidence ſhould be ſuppos'd to be Equal 
to the Angle of Reflection, and by Conſequence AC=Ca; But it has been before 
Proved in the beginning of this Fourth Part of the Principles of Philoſophy, that the 
Angle of Incidence is not always Equal to that of Reflection, and therefore ſuch a 


this Reaſoning 


in Catoptricks. 


Demonſtration cannot be juſt; On the other Hand, if we take the Original Suppoſi- 


tion of AC, being Equal to Ca, it muſt be Confeſſed to be an Arbitrary one; ſince, 
why we ſhould rather make AC= to Ca, than of different Lengths, is not Explain'd, 
unleſs to Prove the Angle EDF = to the Angle ADC; which is in Effect to Sup- 
pole, what is to be Evidenced, Namely, That the Angle of Incidence is always 
Equal to the Angle of Reflection. | - 


F. 3. Taz ſecond Thing Aſſerted is, That the Eye in O will Receive theſe Rays Agument the 


upon their being Reflected, which it is not Manifeſt, that it will; for if DF is the 


Latitude of the Incident Rays on the Glaſs, EH cannot be that of the Pupil of 
the Eye, unleſs we ſuppoſe, that it does not only bear a Senſible, but a very Great 


Proportion to the Reflecting Surface, when in Fact the Eye is Inconſiderable in Re- 
ſpect of it; beſides, granting D F to be Infinitely Small, and by that Means abundant- 
ly Capable of being Receivd into the Eye at 0, which is the greateſt Conceſlion, 
that can be made in Favour of this kind of Reaſoning, yet if we Conſider the Point 4 


Second. 


Diffuſed into a Plane, AKG 7, as likewiſe the Line C F, into a like Plane, ſince every Point 


in the Plane, which is Objected to the Glaſs, will have the ſame Conditions with A in 


it's Reflection, according to the Preſent Demonſtration, it will be Neceſſary, that there 


ſhould be ſo many Diſtinct Points 0 in Reflection, as there are Points 4 in the Ob- 
ject; from whence it will Follow, that the Pupil of the Eye ſhould be at leaſt of as 
great a Capacity, as the Object Repreſented to it from Reflection, which is Impol- 
ſible. 


F. 4. Tuus far we have Conſidered the Propoſition it's ſelf, and the Scholium 7, Propoſtiin 


upon it, Excepting what Concerns the Place of the Objects Appearing, which is 
ſaid to be in 4, for that alſo is unexplained ; ſince it is not yet Proved, why the Eye 
in 0 ſhould rather juſt Extend it's Viſive Faculty to 4, which is at the ſame Diſtance 
from the Reflecting Speculum, as the Object it's ſelf is, than to a greater or a ſhorter 
Diſtance ; This however, we {hall not at Preſent Inquire into, becauſe it falls under 


a following Conſideration in one of the Corollaries to the Preſent Propoſition. 
F. 5. AFTER the Propoſition, and it's Scholium, we are to Examine into the 25 corollaries 
Conſequences, or Corollaries, which are Drawn from it; as to what Reſpects which rex: 10 be Ex- 


we muſt Premiſe, that they being Derived from the foregoing Scheme, if any of 
them Prove Falſe in Fact, and are not Anſwered in Experience, it is a Manifeſt 
Conviction, that ſuch a Scheme is not an Adequate Repreſentation of Nature. 


hitherto Con- 
ſidered and 
the Scholium 
upon it. 


amined into. 


F. 6. ThE 1/. Corollary is, that ED, O B, which Converge to 4, after Reflection Tye j-f Co- 
Converge to 4; But this Reaſoning Depends upon a Principle, which we have before e Ren. 


Endeavoured to Refute, Namely, that becauſe AD is Reflected to D E, and AB to BO, 
therefore, if the Rays were Returned back from E and O, they would be likewiſe Re- 
flected from D and B to 4; which would be Impoſſible, unleſs the Rays are Suppoſed 
to Riſe from the Glaſs Exactly with the ſame Force, with which they Fall; for if DE 
Reſults with a leſs or a greater, from the Action of the Glaſs, than what is in the Incident 


ted. 


AD, EDF will not be Equal to ADC, which is the very Foundation of the Pre- 


ſent 
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590 Concerning the Propiſitions 


ſent Inference; and ſince there is an Attractive Power in the Glaſs Acknowledged by 
the beſt Syſtemes of Philoſophy Extant, it will by Conſequence follow, that the In- 
cident and Reflected Rays cannot was: the lame Ne fi ince A D 1 be ee 

in it's Motion; and E D Retarded. HO ii DAS 110174 
The Second $. 7. Tas 24. Corollary is, char abs Image of the Poidt is Wen in the Gnom 
Corollary Re. of the Reflected Ray O, with the Perpendicular ACa; If this were True, it would 


therefore, as before, A to be Spread into one Uniform Plane AK G1, the Points 
K and & will Require a Reflection to ſeveral other Points, which are as Diſtant in 
their Latitude from O, as K and 6 are from 4, I, which lie in the fame Plane with 
C D; and for the like Reaſon, G, 7, will Require a Reflection to ſeveral Points, which 


it will follow, that the Eye, to be Rendered Capable of Receiving theſe Diſtant Re- 


an Abſurdity, as will be enough to Sink the beſt Philoſophy in the World, nannt or 
by whatever Arguments, it may be otherwite Supportet. 

A farther 0b- F. 8. IF yet the Eye could Receive all theſe Reflections, without bas as if kin; 
rg aint the Object it's ſelf, the Image of it cannot be Seen, by any Thing which is here 
; Demonſtrated; in the Concourſe of the Reflected Ray O B, with the Perpendicular 
AC, in a, unleſs 4 C is Suppoſed Equal to Ca, which is Directly Contrary to Expe- 
| rience, as we ſhall Evidence, when we come to Conſider the 5th. Corollary. 
The Third Co. F. 9. TRE 34. Corollary from this Propoſition is, that the Images, Reflected from 
rollary Refated- the Speculum, are in the ſame. Inclination to it, as the Objects, from which they are 
Impreſled, and therefore thoſe, which are either in a Perpendicular or Horizontal Po- 
_ ſition to the Glaſs, Appear in a Perpendicular or Horizontal one behind it; In Anſwer 
to which we fay, that Suppoſing L to be a Line Parallel to 4a, P will be Re- 
flected from M to M, that is, P M will be Parallel to 4 B, and Conſequently, ſince 
the Eye is Placed in 0, will not be Seen at all according to the foregoing Sections; 
or elſe P will be Reflected from F to O, and the Point will Appear in a, at an E- 
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of Incidence will not be Equal to the Angle of Reflection. 
Another ob- 
28 againſt Demonſtrated of Objects, which are Parallel to the Glaſs, is Obſervable of thoſe, 
. which are in a Right Angle to it, but how that, which is in a Parallel Situation, and 
that, which is in a Perpendicular, can be Explained by the ſame Scheme, is Unintelli- 

gible ; ſince what is Athrmed of 47 does not ſeem to Obtain in 4C; for let us 

take ſome of the Points, which are the neareſt to C, and Draw the Lines SR Paral- 

lel to 43, which will therefore be Reflected Parallel to BO, and Conſequently will 

never Arrive at the Eye in 0; If the Angle SRC is made leſs than 4 BC, the Rays 

will be Reflected below the Eyci in O, nearer to B M, if greater, above it, nearer to AC; 

In both which Caſes, the Rays will not Reach the Eye in 0; and indeed, whilſt the 

Eye is Fixt in one certain Poſition, as in O, it is Impoſſible it ſhould See the ſeveral 

Points in AC, by Rays Reflected in the ſame Angle, with which they Fell; For Sup- 

poſing A is Scen by the Angle ABC=Z0 B A, the Reſt of the Points betwixt 4 and 


Reflection, which are Leſs, or elſe in Angles of Incidence, which are Leſs, and of Re- 
_ tiection which are Greater, which is Contrary to the Fundamental Rules of this Phi- 


loſophy. 


5 4%" Which I Write, all the Characters will Appear Inverted, and in a Contrary Order 

to their Natural and Real, whereas, by this Scheme and the Reaſoning from it, every 

Point ſhould be Expreſſed in the Glaſs, as it lies in the Object, 4 in 4, K in , G in 

g and I in z, without any other Alteration, which yet by the Preſent Inſtance is nor 
Experienced. | 

F. 12. FARTHER, this Deagtmaſiration gives us at the beſt an 4 only of Ob- 


A Fourth ob. 
jects Appearing in the ſame Poſition or Inclination to the Glaſs, which they have, 


zeftton, 


bed a Semi-Circle, the Image of the Object, which is Suppoſed likewiſe to be in a 
| Per- 


yo only Obtain in a Single Point, but in all the Points of the Object; Suppoſing 


ſhall be as far Removed in their Length from 0, as 6, J are from A, K; from whence 


flections, muſt be at leaſt as Large, as the Object it's felt A K G, which is ſo Monſtrous 


qual Poſition from the Glaſs with a, which is Contrary to Experience; and ee 


F. 10. Thar, which moreover lies hard againſt this Doctrine is, that What is here 


C muſt either be Seen in Angles of Incidence, which are Equal or Greater, and of 


4 Third Ar- F. 1 1. BEsIDEs, if we take a Glaſs, and Place it Perpendicular to the Paper, on 


when they are Parallel to it, but in Experience WC find, that if the Glaſs, from a Per- 
pendicular Situation to the Horizon, is made to Turn upon an Axis, till it has Deſcri- 
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map. XI ating. to „ Cars: 
Perpendicular Poſition-to the Horizon, Suitably Changes it's Inclination from being 


1 Parallel to the Glaſs, to the being in a Direct Line with it, with all the In- 
3 | termediate Variations, and the ſame is True, if the Glaſs is Fixt, and the Object is Re- 
15 voly'd upon an Axis; Thus, if CD is the Speculum, A7 R the Object, and A K the 
Bo. Axis, as G1 Recedes from the Glaſs, the Image will ſo too, on the other Side of CD, 


and at Length will come to be in the fame. Continued Plane; "whereas on the Con- 
trary, ſince G, 7, P, and the other Points of the Object, do conſtantly Retire from the Glaſs 
CD M by this Revolution, the Perpendiculars from them to the Glaſs will be Increaſed 
in their Length, and Conſequently the Angles of Incidence P D, &c. will be Greater or 
Leſs than before, and the Angles of Reflection O F 24, either Leſs, if the Incident Ray 
Falls betwixt F and D, or Equal, if on FE, or elſe the Angles of Incidence, as P MHD, 
will be Equal to the Angles of Reflection V; If the laſt, the Rays will not be 
Reflected to the Eye in 0, but much below it; If the firſt; the Image will Appear at 
a Leſs or Equal Diſtance behind the Glaſs, as before, contrary to Experience; and the 
Angles of Incidence will not be Equal to the Angles of enen contrary to 


1 the Original Hypotheſis of the Preſent Doctrine. 
J F. 13. LASTLY, in Fact it is Evident, that by the Reflection of the Speculum we 4 oY Argu- 
E See Objects almoſt in the whole Circuit of a Room, and very nearly in all manner of Went againſt it. 


Poſitions at once, which does not ſeem Capable of being Explained by ſo Short and Con- 
| ciſe a Figure, as what is here Offered; For if the Eye at O could View Objects at A K GI, 
1 which are directly Oppoſed to the Glaſs, how it ſhould from thence 'be Manifeſt, that 
FE it will Take in and Comprchend thofe, which lie on the Right, or the Left, which 
are Situate above, and below, and all around it, is not ſo readily Conceiv'd; And 
Z when any Optician will Draw us a Scheme in Lines, which Way it ay be done, 
3 it will be then time enough to Confute it. N 
3 $- 14. Tas 4th. Corollary is, that aRadiating Plane, and it's Isg in the Glaſs, are The dard 


z "Equal and Alike, but in a contrary Poſition, as a Seal is to the Characder it impreſſes; e oy 
I Let us therefore Take the Point P, the Rays, which Fall from it, and are Reflected to ; 
E the Eye in 0, muſt make the Angles of Incidence and Reflection Equal, and there- 

= pP is Sto OFT, which is greater than the Angle OBT 4 BC, from whence the 


Angle CAB will be greater than the Angle I F, and the Lines, which Subtend them, 

C B greater than IE, ſince AC is P/; But the Force of the Incident Ray from 5 

. is = to that from A, that is, the Diagonal Force A B is S to the Diagonal Force P F, 

and therefore the Forces AC+CB= PI DF, or CB is=1F, tho' before it was 

| Proved, that CB was greater than IF, which is Impoſſible; The Cafe is this, if this 

E kind of Demonſtration, which the Prefent Opticks makes Uſe of, is True, we muſt 

Z Suppoſe different Inclinations of the Rays, ſo as the Eye may Return one to 4, and 

L the other to L, and that yet theſe Rays, wkich are differently Inclined, ſhall have the 

N ſame Conditions, as if they were not ſo, which is a Contradiction, ſince the different 2 
Inclination is it ſelf a different Condition ; but that this Philoſophy does Preſume all 

Rays alike, however Incident, is Plain, becauſe the ſame Demonſtration, which ſerves 

to Prove A B will be Determin'd in à beyond the Glaſs, ſhows, that A F, A D, or any 

other Ray, will Arrive at the ſame Point; If therefore this Reaſoning is not Juſt, 0 F 

will not Arrive at L, that is, unleſs it is Certain, that AD, or AF, as well as AB, 

will Arrive at 4, and Conſequently P will not be Seeat L, nor che Object either 

; Equal, or in a Contrary Poſition. 

j F. 15. Tax 5th, Corollary is, that ſince 43 isZAB, a BO will beg ABA? O, that The Fi- Cu. 
g is, the Diſtance of the Image from the Eye is=to the Incident Ray, and the Re- arg Refired: 
flected; If this is a True Conſequence from the foregoing Reaſoning, it is very 

Mani that the whole of it is Falſe ; For let the Object AK G Continue in the 

ſame Situation to the Glaſs" CB, if the Eye at O Approaches Nearer to, or Removes 

Farther from it, the Object will Appear at the ſame Diſtance behind the Glaſs, that 

is, at the Diſtance of a certain Line or Interval beyond it, as Suppoſe 4 B, and not of 

4 B O, Seeing, when BO is Continually Altered, there is no Alteration of ſuch an Interval. 

S. 16. Bes1pts Matter of Fact, ſince PF is Reflected to the Eye in O, which is not E- 4 Argu- 
qual to 4 B, and ſince there are Ten Thouſand Rays betwixt 4 and 7, which Fall from ment againf it. 
the ſeveral Intermediate Points, which are not Equal to A B=43 (and the ſame may 
be ſaid of the whole Surface AIK G) it is Impoſſible to give a Reaſon, why the 
Diſtance of the Reflected Image ſhould be rather Meaſured by A B+80, than by 

PF 
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$592 Concerning the Propoſitions  _"BookiTV: 


-PF+F6; or any other Incident and Reffected Rays, which are Extremely” 


** 7 


On, 
rin to their Various Inclinations to the Reflecting Surface. . 


The Sixth Co- F. 17. Thx 6g. Corollary is, that whatever has been Affirmd or Demotifirated 


SE te Concerning the Image of any Primaty Radiating Point, as 4, is alſo certain Con- 
cerning a Secondary Radiating Point from the Glaſs, which Reflects it's Rays upon 
another, that 3 is Objected to it, or a 3d. 41h. or 5th; Point, which Radiates from a 24. 
- 34. or 4th. Glaſs; and is Reflected from a 34. 4th. or stb. But, that this is not True, 


is Evident from what has been already Propoſed; ſince there is no Juſt Account given 


of the Primary Radiating Point of an Object being Reflected to the Eye from the 
Glaſs; Granting which, the Secondary Radiating Point muſt either be in B or in a ; It 
cannot be in the laſt, becauſe that is Determined by the Reaction of the Eye upon a 
Reflection from to O, nor yet in the firſt, that is, in B, becauſe the Rays are Diſ- 
perſed from the Primary Radiating Point in 4, and therefore Impoſſible to be Col- 
lected in B; from whence it is Evident, that the Point B cannot Emit the Rays with 
the ſame Conditions as A does; fo far from it, that, of the Infinite Number of Rays, 
which are Suppoſed to be Derived from 4, there can only one of them Arrive at 
B, which is Refleted to a Second Glaſs, and from thence to the Eye; But how an 
Infinite Number of Rays Flowing from 4, and being Reflected to the Eye in O, 


ſhould Cauſe the ſame Appearance with one Solitary Ray Emitted from B, and Re- 
flected from a Second Glaſs to the Eye is Inconceivable, and cannot be any ways 


Explained; And the ſame may be Argued Concerning a 34. 4th. of 5th. acting 
5 Point, which is here Demonſtrated of a Secondary. 
The baer F. 18. Having Conſidered the Reaſoning Alledged for the Solution of the Phznome- 
ro. Bag : 1 nons of Plane Speculums, we ſhall Deſire an Indulgence from the Preſent Philoſophers, 
farther into the if we do not Enter into a Particular Confutation of the Hypotheſes, Contrived to Ex- 
cab. plicate Thoſe, which are Obſerved to Reſult from Concave or Convex ones; For if this 

| - Philoſophy: cannot Account for the Phxnomenons, which Ariſe from the former, 
: it is not likely it ſhould do it in Reſpect of the latter, whoſe Theory muſt Neceſſari- 


ly be more Intricate and Perplexed than that of common Reflecting Surfaces ; Beſides, as 


| Convex Refracting Glaſſes, and Concave Reflecting, have the ſame Effects of Collect. 


ing the Rays to a Focus, and Magnifying an Object, which is Preſented to them, and 
on the Contrary, Concave Refracting Glaſſes: and Convex Reflecting, of Diſperſing 
the Rays, and Diminiſhing the Object, their Explanation in ſeveral Particulars muſt be 
much alike, and will Depend on Principles, that have a near Alliance and Agreement 
with cach other; and Conſequently, ſince we have Examined into thoſe, which are 
Offered to Solve the Difficulties, that Occur in Refracting Spherical Glaſſes, we have 
the leſs Reaſon to Oblige our Selves to a Tedious Inquiry into the Hypotheſes, made 


Uſe of, for the Solution of the Appearances of Spherical Reflecting ones; we ſhall . 


thereforc think our Selves Juſtly Excuſed, if we Omit theſe, and Proceed to the Exa- 
mination of one or two Opinions more, which this Science Eſpouſes, and ſo Con- 
clude our Diſquiſitions Concerning the Preſent Opticks, which have been hitherto 
Reccived ; The Firſt is, That of the Optical Axes, which Notion, as it is Managed, is 
Thought of Singular Service in this Philoſophy, and very Deſervedly, if True; The Se- 
cond is, That of the Prejudices, which we are Apt to Entertain in ſeveral Caſes, by which 


Means we are ſaid, not to See Things, as they are ny Repreſented to us, and more 


eite in Reſpe of Diſtance. 
Concerning ah; F. 19. As to what Relates to the Optical Axes, there arc Three Inquiries Produced by 
Optical Axe. the Reverend Dr. Laughton, a Late Worthy and Learned Fellow of this Colledge, in his 
1 Philoſophical Queſtions, which rather ought to be Named a Compendium of the Modern 
Philoſophy ; The IF. is, When an Obje& is Seen with both our Eyes, Whether it is 
owing to the Concourſe of the Optick Axes, that we See it Single, and not Double; 


: The 24. Whether ſeveral Objects, Seen by both Eyes, ought to Appear Double, ſince 


the Optical Axes, in ſuch a Caſe, are not Particularly Directed to any one Object; 
34. Whether the different Inclinations of the Optical Axes, upon Various Removals 
of the Object from the Eye, have any Influence in giving us a „ of it's 


wo ec nee, 
Ns Optical F. 20. IN Anſwer to all which Queſtions, we ſhall Endeavour to Prove, that there 


Axe, ü eine ſüch Imaginary Viſual Lines, as thoſe, which are call'd the Optical Axes; Firſt, 


ment the Firſt. 
| Hecenle it is Notorious, that the Eye Sees a Million of Points at once in any 


Object, 
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Chap. XIV. Relating to Catoptricks. - = 593 


Object, which is propoſed to it, but it is Impoſſible the Optick Axes ſhould Concurr 
in all thoſe ſeveral Points, unleſs they can Concurr in a Million of Points at the 
ſame time, that they can only Meet in one; There is nothing more Confirmed by Ex- 
perience, than that we Sec Objects both on the Right, and the Left, Hand of us at the 
fame time, and if the Optical Axes are Concerned in Reforming and Adjuſting our 
Viſion of ſuch Objects, it muſt be by their Divergence, and not by their Concourſe, 
but of what Service the Divergence of the Optick Axes is in any Part of this Science, 
we arc not yct Informed. | 


Y. 27. A Second Objection againſt 5 5 Optical Axes is, „That if we 45K upon any Amen the 

Object with one. Eye only, the Diſtance of it is the ſame, which is a Manifeſt Con- . 
futation of the Optick Axes being any ways Concern'd in Impreſſing that Idea upon 
us; or if it were not, this very Doctrine of Opticks Endeavours to Explain our No- 
tion of Diſtance by other Methods, that is, by the Optick Angle, by the greater or 
leſs Magnitude, or the more or leſs Brightneſs of the Object, which little Agrees with 
the Optick Axes; And therefore ſuch Explanations, whether the one or the other, 
Seem to be Equally Inſufficient and Invalid; We ſhall only farther Say, in Reſpect of 
the Optick Axes, that the Inclination of them cannot be any Meaſure of the Diſt- 
ance of Objects, where there is no Inclination of them at all, as there is not, when 
one Eye only Receives the Impreſlion. 
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WxE muſt alſo Subjoin, that in Refracted Diſtance, as thro a Lens, or a Concave, 
it is Impoſſible for the Optick Axes by any Inclination to Deſcribe the Interval of 
an Object from us; becauſe, tho our Eyes were Suppoſed Capable of Directing their 
2 Axes to any Point in a Common and Ordinary Medium, yet they could not do it 
3 in a Refracting; ſince to what Point ſoever the Axes were Directed before the Inter- 
poſition of the Glaſs, the Refracting Medium would, after it, moſt certainly Interrupt 
that Direction, and Oblige us to See Objects according to it's own Refracting Power, 
and not according to the Arbitrary Reference of our Eyes. 


ER 


g. 22. Bur That, which lies, as an Invincible Objection againſt theſe Imaginary Argument the 

Axes, is, that there is no Connection betwixt the Cauſe, which they are Suppoſed rar ts 
to be, and the Effect Produced from them, that is, betwixt the Perception of an ; 
Object Single, or of Diſtance, and the Concourſe of the Optick Axes, and the Va- 
rious Angles, which they Comprehend; It is Manifeſt, that the Optick Axes mect, 
and have a certain Inclination to each other, is an Act of our Wills, and of our 
own Minds; and That Perception is a Paſſion. in us; But how it is Poſlible for the 
Mind to Perceive by a Reſult from it's ſelf, or how it can be Paſſive by being Act- 
ive, is a Problem, which wants to be Reſolved; Thus in the firſt Inſtance, that we Sce 
Objects Single, is a Perception in the Mind, or an Impreſſion made upon it, that the 
3 Axes Concurr, is an Action of the Mind, or a Direction and Impreſſion from it, and 
| Conſequently there can be no Manner of Reaſoning from the one to the other, 
ſince there is no Agreement betwixt them, unleſs an Impreſſion upon the Mind is 
the ſame, as an Impreſſion from the Mind, which is altogether Impoſlible ; And the 
like Argument obtains in Reipect of Diſtance, betwixt which Perception, and the 
. of the Axcs, there is not the leaſt Congruity; If it is ſaid, the Mind Sup- 
plies what is wanting in it's Actual Perceptions by it's judgment, it is the ſame, as 
to Affirm, the Mind can Perceive by Judging, which is Abſurd and Ridiculous; and 
we may as Juſily Aſſert, that the Mind can Hear by Seeing, or Taſte by Welli 
or Apprehend any Thing by one Faculty, which is only Cogniſcable by another, as 
that it can Perccive by Inference and Reaſoning. 
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8. 5. Tar Laſt Thing we ſhall take Notice of in the Preſent Opticks is, the Concerning the 
Prejudices, which the Mind is Suppoſed to Receive, by which Means it Often- Prejudice 
which the Mind 
times is Thought to See Objects at a Different Diſtance from that, in which they ;; Suppoſed to 
are Really Repreſented to it; But, that this is not fo, is Evident from thc foregoing Receive, in Re. 
Section, ſince it is Impoſſible our Judgments ſhould Impoſe upon our Senſes, how- 1757 of I W 
ever our Senſes may upon our Judgments; For tho we may Falſely Collect, that an furation of that 11 
Object is nearer than it in Truth is, becauſe our Senſes Perceive it ſo, yet our e 
Senſes cannot Perceive an Object nearer than it Is, in Sede of our Minds 


Judging it to be ſo. 
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594 N Concerning the Propoſi mers Book IV. 


2 1 Bxcaust, if the Judgment of our Minds could Determine us in our Percep- 
tions, it could make us See Objects farther off, as well as nearer, than we Really 
Petceive them; and ſince we know the Sun to be ſeveral Millions of Miles Re- 
moved from us, Conformable to that Judgment, we ſhould Apprehend it at that 
Diſtance, as well as in a Reflecting Concave Glaſs, we ſhould See an Object at a 
very near Interval, whoſe Image is ſaid to be at an Infinite one from us, upon the 
Account of our Knowing, and having before · hand Judged, it to 8 nigh the Glaſs, 
which Reflects it. 

24. BRcAusk, if the Judgment of our Minds could B us in our Percep- 
tions, it muſt be Afﬀfirmd, that what we Remember has a greater Force, and makes 
a ſtronger Impreſſion upon our Thoughts, than our Actual "Senſations ; Thus in the 
Inſtahce above-mentioned, the Image, which is Reflected from the Concave, is Suppo- 
ſed to be at an Infinite Diſtance from it, and ſo Repreſented to the Eye, that is, 
that the Rays come to the Eye, as they would from an Object, which is Actually 
Placed at an Infinite Diſtance, and yet the Image Appears at a very near one, be- 
cauſe we had before Judged, or it had been already Impreſſed upon us, that the Ob- 
ject was ſo; which is as much as to Say, that a Former Impreſſion made upon our 
Minds is more Forcible than a Preſent ; But, ſince that Former [Impreſſion was 
once Preſent, for that very N the Preſent cannot be leſs Forcible than the 
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34, IF our! Pre- judging could have: any Influence upon our Actual Percep- ; 
tions, and Particularly in the Caſe we have Named, it would be a Reaſon, why | 


we ſhould never Perceive any Thing at all; For if we do not Perceive Things, as 
they are Impreſſed upon us, becauſe we 5 them otherwiſe before, for the 
ſame Reaſon we ſhould not Perceive them at all, becauſe there was a Time Prece- Z 
eedent to our Percciving them, when we. Really did not Perceive them. 
4th. Ie Pre-judging can Alter our Preſent Perceptions, or Senſations, our preſent 
Judging may with Equal Reaſon Alter our former Perceptions, that is, if we Sec 5 
an Object at a nearer Diſtance, becauſe we had before Judged it to be ſo upon ano- ; 
_ther or a former Perception, we ought upon the Preſent Perception, Which if it = 
- Obtained it's due Force, would make the Object, or Image of it, Appear more Re- 
mote, to Judge, that the Object was more Remote in our firſt Perception, than it Ap- 
peared, and accordingly, Whenever we look on it again, after ſuch a Perception, it = 
muſt by this Reaſoning Appear more Remote. 3 
5th. Ir Pre-judging has any Thing to do in our Perceptions, we muſt Aſſert his: 
that becauſe an Obje& Appears at a certain Diſtance in one Circumſtance, Namely, 
where no Glaſs is Interpoſed, therefore where a Glaſs is, and the Circumſtance of 
the Object is entirely Chang d, the Mind is ſo Irrational to Conclude, that the Diſtance 
will be ſtill the ame; It ſeems to be a much quicker Reaſoning for the Mind, and 
4 more Natural, into which theſe Prejudicate Perceptions are Reſolved by the Pre- 
ſent Philoſophy, to Imagine, that where the Mediums, thro' which we See r 
are Altered, the Preceptions of them muſt be fo likewiſe. 
6th. Ir is alſo to be Obſerved, that, if Prejudice could Conquer and Sub hie our 
Actual Perceptions, it ſhould do it in one Caſe, as well as another, and the Image Re. 
flected from a Concave Speculum ought to Appear in the ſame Dimenſions, as the 
Object, as well as the Diſtance from itz For why we ſhould Sce an Object Re- 
flected from a Concave Speculum, much greater than it is, and it's Diſtance the 
fame, when our Prejudice would Equally carry us to think the Object no greater, 
and the Diſtance no more, than what we before Perceived them, is not to be Ex- 
plained ; It is therefore Evident from what has been Alledged, that this Notion of 
Prejudices in the Mind being able to Alter, and even to Efface, and Obliterate, our 
Actual Senſations, is nothing elſe than a Fineſs, and a Preyarication in Philotophy, 
to which Recourlſe is always had, where it is not able to Account for our Real 
Perceptions; It being very Eaſy to Say, we are Frgeleeg, where we do not See 
Things, as theſe Philoſophers would have us. 
Concluſion upon F. 24. To Concludg this Fourth Book of our Examination into the Principles 
1 Pu of the Preſent Philoſophy, we do only Requeſt of the Rationaliſts, and Free- 
45 Thinkers of our Age, to judge more Modeſtly of their own Reaſoning, if, what 


Catoperickss 
has been Propoſed to us under the Name of Demonſtration, we have Proyed, comes 
| tar 


WEED; 


. 


Chap. av. 


Relating to > Catoptricks. 
far ſhort of it ; This of Opticks is that Part of Philoſophy, which has been Thought 


more Eſpecially to Arrive at a Mathematick Certainty, whereas if the Contrary has 


been Evinced, the World will do well to Conſider, how much they are to Confide 
in ſuch Pretences of Reaſon, and how much they ought to Value their Religion, in 
Preference to whatever the Wiſdom of Men can Offer in Affront to it. 

IT is ſomething Strange and Unaccountable, that, tho' we are every Age Convin- 
ced of the Vanity, and Falſeſhood, of the ſeveral Syſtems of Philoſophy, Which havc 


been Produced to the World, by One, Like an Ignis Fatuus, Diſappearing, and Another 


Riſing in it's Room, We ſhould yet always be ſo Fond of the Prevailing, as if That 
Undoubtedly muſt be Right, when None before had ever Succeeded, but Each had 
been Baffled in it's Turn; And one would be Amazed, that Men, who make Great 
Scruples and Difficulties in Believing the Doctrines of Religion, ſhould not take 
Warning from their Predeceſſors, in being too Credulous in theſe Matters; But ſo 
it is, that as in Enthuſiaſm, ſo in Philoſophy, there is no Convincing Men of their 
Errors, tis a Kind of Frenzy, which Poſſeſſes the Mind for the Preſent, "and muſt have 
Time to Work it's ſelf off, and it is by Degrees, and by Patient Waiting, not by 
the Application of Reaſon and Argument only, that they at Length Recover their 
Senſes. 

Hap Ariſtotle been once : ſo Uſed, as he is now, Perſons would Scarcely have 


been Thought to have been in their Witts, whereas, ſhould any one go about to 


Defend his Opinions of Nature at this Time of Day, he would ſoon be Concluded 
to he out of Them; And why may we not Think the ſame of the Modern Syſtems; 
That They alſo may in Future Times be Diſparaged and Decryed, as much as They 
are now Eſteemed and Valued ? Human Nature is the ſame, as it was, and the Ge- 
nius's of Men are, at leaſt, not Improved; Nor do we find Brighter, or Nobler, or 
Sublimer, Faculties in thoſe, who Commence Authors in this Age, than in thoſe 


who Wrote many Hundred Years ago. 


3 may farther Affirm, without any Claims to Inſpiration, or a Power of Divin- 
g, That the Modern Syſtems of Philoſophy cannot ſtand Long, if we are True in 
= Explanations of Nature, from our Doctrine of the Expanſive and Contractive 


Forces; And if, likewiſe, Men will put themſelves to the Trouble of Examining, and 


Determining according to the Truth and Reality of Things, and not according to 


Intereſt, Paſſion, Prejudice, or Authority. 
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e 
Concerning the Deſign and Intention of the Eſſay on Human Underſtanding. 


HE Purpoſe, it ſeems, of this Eſſay is to Inquire into the Original, Coorg 0 
Certainty, and Extent, of Humane Knowledge, together with the e of 1 


Grounds and Degrees of Belief, Opinion, and Aſſent, that is, in two Eſay on Hu- 
ſhort Words to Inform us, what Faith and Reaſon are, and how far e Under. 


we may be Convinced by Either of them; A Deſign, which is Truly Great and egy 


Noble, but was IIly, and too Raſhly undertaken by a Philoſophy, which had not Introduction, 


Conſidered the Evidences, which Ariſe from the One or the Other; Had this Philo- 

ſophy Impartially, and Sincerely, Examined into all the Sciences, which are Subject, 

and do Properly belong, to the Province of Reaſon, or the Connection of Ideas, and 

at the ſame time made a Juſt Inquiry into thoſe Evidences, which might Rationally 

Convince us of any Hiſtorical Fact, whether Sacred or Profane, Neither of which it 

has done, becauſe It Underſtood Neither, we might have had ſome mighty Ex- 

pectations from ſo great a Performance; But, as it is not found, nor does it ſtand 

upon Record in it, that it Knew one Rational Science in Nature, or was much Ac- 

quainted with the Hiſtories of the Ancients, or the Reaſons, which we have to Believe 

them, we may Juſtly Think, and be Aſſured, that it is an Unfit, and a very Improper, 

Judge of Either. | 5 a „ 
F. 2. As to Reaſon, it was very Exttavagant for this Philoſophy to Think to ſet ee - 

Bounds to the Celebrated Inquiries of Sir . Newton, and all the Philoſophers, and Ma- Philoſophy, of 


thematicians, who ſhould Succeed him; When, by what Appears, it Knew little more than 72 755 


the Corpuſcularian Scheme of it, then in Requeſt, and in Mathematicks, two Common Tom is mate 
Propoſitions in Euclid, That the three Angles of a Triangle are Equal to two Right fg wage of p 
| J TV HCeEs © 

| Ones; either, ; 
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600 Concerning the Deſign and Intention of the Book V. 
ones; And That, in a Rectangle Triangle, the Square of the Hypotenuſc is Equal 
to the Squares of the Sides, without, for all that is yet Evident, it's Underſtanding 
the Demonſtrations of Them: And as to it's Knowledge in Hiſtory, it was, ſo far as 
can be Collected from the Tenour of it's Writings, Confin'd pretty much to the 

Modern Travels and Voyages, to the Accounts of the Bay of Soldania, and the Hot- 
tentotis of Africk and the Cape of Good Hope, and the Inhabitants of the Caribbees, and 
to ſuch Kind of Stories, which are Affirm'd, and Refuted every Day: 

AnD with theſe Grand and Magnificent Qualifications of Knowing little in Philo 

ſophs; or the Mathematicks, or being Acquainted with any Rational Science, which is 

Extant, and of being a Marvellous Proficient in the Hiſtories of the Romiſh Mi ſſionaries, 

and other Yoyagers to the Hates, this Philoſophy is Pleaſed to ſet up for a Preſcriber of 

Mr. Locke: Limits to Human Underſtanding, for a Settler of the Boundaries of our Knowledge, yi 
latroduction. for 1 Tetherer to the Mind of Man, ſo far as to let it Know, how far it can, or ſhall, g 

and where it muſt ſtop ; This is one Part of it's Province: Upon the other Branch of its 

vaſt Attainments, from the Reading of the Reports and Stories of Travellers, it Riſes 

into an LE, and a 7 of wo WC are to 3 5 All the 


it's Converſation lay amongſt 11015 which had little Authority, and leſs n to 
Recommend them; And Conſequently it too haſtily Imagined, that the Ancient 


ones were much upon the ſame Level with them, without giving it's ſelf the Trouble 


to Conſider the different Atteſtations belonging to them. 


The Human H. 3. THE Real Deſign thereforc of this E 
ona en or Pretences, may be, is, Firſt to Propoſe it's ſelf, as Judge in all Matters of Reaſon, 
Uzlimited and and to Tell us, how far our Underſtandings can Reach in Mathematick and Philoſo- 
not to oy phick Inquirics, which, if we Reflect upon the Small Portion it was Poſſeſſed of, in Either of 
Lee , thoſe Studies, cannot but Raiſe in every Learned Mind a Kind of Contempt and 
ments and dl. Indignation, at ſo Dareing and Arrogant a Preſumption; Muſt all the Glorious At- 
2 chievements of the Men of Speculation-and Science be laid Aſide, becauſe It Pro- 
nounces, we can only Extend our Knowledge to ſuch certain Limits and Degrees, 
which It has been Pleaſed to Preſcribe to it, from it's own Want of it? Or muſt we 
Think, that it was Impoſlible for Sir /. Neuton to make any Advances in Natural 
Knowledge, in Fluxions, or the Infinite Series, becauſe this Philoſophy had never the 
leaſt Notion, or Apprehenſion of them? 

Tris Philoſophy ought to have Known, that the Underſtanding of Man is Bound- 
leſs, and that there might Poſſibly be ſuch Principles of Reaſon and Knowledge, which 
were as much above it's own, as it's own were Superior to thoſe of an Ideot ; and of 

Which, when it was not Apprizcd, it would Diſcourſe of Reafon, and the Powers of 
the Mind, with as much Ignorance, as i; who never 10 much as Wa Englid, would 
do of Apollonius, or Archimedes. / 

_ THERE is nothing more Plain, than FOR this Philoſophy of Ideas nel cither give 
us the Limits and Bounds of Human Knowledge, from what it's felf was Informed 
of, or not; If it Meaſured the Extent of all Knowledge by its own, it was a Falſe 

and Injurious, as well as a Scanty Meaſure; If it did not, it Diſcourſed out of the 
Mr. Locke? Bounds of it's own Knowledge, and d Lighted up the Canale of it's 07 hr wt to 
Eſſay. _ thoſe, who Walked in Clear Sunſhine. | 
This Philooply F. 4. Bor, being Conſcious of it's own DefeRs, and Frailties, in theſe 1 it Tells 
Confeſſes is us, that it ſhall not at Preſent Meddle with the Phyſical Conſl deration of the Mind, 
ff {por of or Trouble it's ſelf to Examine, wherein it's Eſſence Conſiſts, or by what Motions of 
the Mind, and Our Spirits, or Alterations of our Bodies, we come to have any Senſations by our 
oy ebe, Organs, or any Ideas in our Underſtandings, and whether thoſe Ideas do any, or all 
e them, Depend on Matter or no; It ſays, it only Intends to give us an Hiſtory of 


the Mind, and it's Faculties, and by that Means it Hopes to be very ServVIceables to 
our Knowledge of it. 


No True Hiſto- 


ry of the Mind count, or Hiſtory, of it, without knowing ſomething of it's Eſſence, acl Nature, whe- 


without under. ther it is Material, or not, tho' it Inclises to the Larter in the Progreſs of this Eſ- 


57 5s an Inconceivable. 


Nature of it. 


iloſophy of Ideas, W whatever it . Gloſſes, 


0 6 Bur, how this Philoſophy of the Mind, and of i it's Idcas, ſhould give us any A. 


ANY 
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Chap. I. Eſay on Human Undertanding. 


Any One would be Eſteemed to be a very Lame, and Imperfect Hiſtorian of Light 
and Colouts, or of Plants and Vegetation, or of any Being in Nature, who did not 


know ſo much, at leaſt, of the Eflence of that Being, as to Inform us, whether it 


601 


was Matter, or not Matter; Becauſe if Light and Colours, or if Plants, and the Ve- 


getation, which Attends them, have a Principle Appertaining to them Diſtinct from 
Matter, all the Hiſtorical or Experimental Properties, which Reſult from them, will 
be but ſo many Names, without our Underſtanding, what thoſe Properties are, or 
wherein their Nature Conſiſts; Thus there are a Million of Plants and Vegetables, 


which Grow upon this Earth, which are ſo many Hiſtorical Facts in Nature, and 


yet, if we Knew nothing more than, that there were ſuch Plants or Vegetables, and 
the Names of them, without Underſtanding their Qualities, Natures, or Virtues, we 
ſhould only have a Vocabulary in our Minds, and ſhould be very Wiſe in our Know- 
ledge of Names, and at the ſame time very Ignorant in Things themſelves. 
AnD this is the Caſe of the Preſent Philoſophy of Ideas; It Pretends to Inform 
us ot the ſeveral Properties of the Mind, which do in Fact Exiſt in it, that it Wills, 
Remembers, Reaſons, and judges, but will not be ſo kind as to tell us, what it is 
that does ſo, whether it is Matter, or not, or what the Nature of that Being is, which 


has all theſe Great and Sublime Qualities; But if it is ſo Doubtful and Cautious in a 


Thing ſo Certain and Clear, as that of the Mind's Immateriality, how can it be 
fo Punctual and Poſitive, in Reſpect of our Ideas being Innate or not? Becauſe, if 
the Mind is a Being of it's ſelf, and Independent of Matter, it may have Notions 
and Conceptions Originally of it's own, without Thanking this Philoſophy for Intro- 


ducing them into it; For how can this Philoſophy Say, when it does not Enter in- 


to the Nature of the Mind according to it's own Profeſſions, whether it may not. 


be Furniſhed with Certain Ideas Previous to thoſe, which it Reccives from Sen- 


ſation. ow 

Any One therefore, who would give us a True and Impartial Hiſtory of the 
Mind of Man, ſhould at leaſt be Informed of the Nature and Kind of that Being, 
upon which he is willing to Comment ; Otherwiſe we ſhall be Entertained with a 
very Defective Hiſtory of it, and ſhall be only Inſtructed what the Mind is, which 
this Philoſophy Means, but not Furniſhed with a Real and Juſt Account of what is 
Meant by Human Underſtanding. 8 


Bur, as this Philoſophy does not Profeſs to Inquire into the Nature of the Mind, 


whether it is Immaterial, or not, ſo we ſhall Excuſe it upon that Head, and ſhall 
therefore Examine, whether it has given us a Juſt Hiſtory of it, in Reſpect of it's 
ſeveral Operations, and of Abſtracting and Compounding it's Ideas, which we Say 
and Affirm, it has not done; And as that is, what it Acknowledges to be it's Deſign, 
upon that only, I ſhall put the whole Streſs of the Controverſy in Relation to Rea- 
fon ; Becauſe, Indeed it Knows nothing more, and therefore was not Capable of 
Judging any farther. | | | 
F. 6. A Second Province, which this Philoſophy Undertakes, is, to Inform us, 
what Faith and Opinion is, and what Degree of Aſſent we are to Yield to Things, 
which Depend upon Teſtimony, and Report, All which Evidences, in it's Notion, 
Riſc no Higher than to ſome Kind and Degree, or other, of Probability; So that the 
moſt Certain and Undoubted Matters of Fact, that there is ſuch a Country, as 
Spain, or the Indies, that there were ſuch Cities, as Athens and Rome, and ſuch Hiſto- 
rians, as Thucydides and Livy, that there was ſuch a Perſon, as our Saviour, ſuch a 
Doctrine, which he Taught, and ſuch Miracles, which he Performed, according to the 
Account and Eſtimation of this Philoſophy, are not Certain, and only highly Pro- 
bable; And Who is it, that tells all the Learned World, and all the Divines of it, this 
Wonderful Story? A Dealer in Voyages and Romances, and as to the Ancient Hiſto- 
ries, Whether Eccleſiaſtical or Profane, and the Undoubted Credit of them, as may 
be juſtly Imagined, a Perfect Novice. . . 
Ius a Perſon, who Knew little or nothing of Nature and Philoſophy, ſets up for 
a Dictator to the Wiſeſt Men in thoſe Sciences; And One, who had Cultivated but a 
iparing Acquaintance with the Learning of Former Times, Propoſes himſelf for an 
Umpire and a Judge to all the Excellent Perſons of the Preſent, in the Knowledge 
of thoſe Times, how far they are to Value, and to Regard it. 


Ggge This 


What Faith 


and Opinion it, 
according to 


this Syſtem; 


602. 1 | Concerning _ ind Book V. 1 


Tus, in Plain my Open Terms, is the Real Dass of the preſent Philoſophy of 


reds and theſe the Qualifications, as it Appears, with which it was Endued, for the 
Perfecting and Accompliſhing of it; Of which in what Manet it has ee it 


ſelf, ſhall be the Inquiry of che ane Chapters. ih 
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3 no Innate Ideas, and the Mind's being a Rafa Tabula. 


That the Mind g. 45 HE firſt Attempt in this Philoſophy is, to 83 the Mind of any Innate 
yh oe NN Ideas or Principles, and to make it a Raſa Tabula, or to Reſemble a 
wed, becauſe Piece of Blank Paper, without any Original Characters, or Inſcriptions, Engraved upon 
rhis Philoſophy it; Whereas it is Impoſſible for it to Newt this, whilſt it Profeſſes it's ſelf Ignorant 
er ik of the Nature and Conſtitution of the Mind; For; if it is 4 Being Independent of 
Nature ard the Body, and had an Exiſtence of it's own before its Union with it, it is not 
| ans certain, but it might have Ideas Peculiar to it's ſelf, Previous to any Received from 
Mr. Locke's Senſation ; This Philoſophy will not Diſown, that there are Spirits and Intelligences, 
Eſſay, Chap. which Exiſt in the World, Separate and Diſtin& from Body, and that Almighty God does 
5 e Exiſt in that Manner; How then can it be Evidenced, that Human Minds may not 
1. Book 2. have, not only Powers and Faculties, but Ideas alſo, Derived from thoſe Powers, 
which were not owing to any External Impreſſions > How can it Demonſtrate, that 
our Souls did not Pre-exiſt to their Union with our Bodies? All which is to be 
done, before it can Affirm, that the Mind has no Innate Idcas, no Proper Notions, 


belonging to it, which are the Immediate Reſult and Conſequence of it's own Im- 


material Nature. 
The Mind may F. 2. BESIDES, if the Mind had it's Riſe, and Origin, at the ſame Time with the 
have Ideas of Body, if yet it is of a Diſtinct Nature from it, if it is Suppoſed to be a Perceptive, 


pd Gris eo Intelligent Being of it's ſelf, it might, and would, have Ideas and Notions of it's own, 
rived from Sen tho' none had ever been Communicated to it from Senſation, and it might Reflect 


nem of , , upon it's own Operations and Powers, tho' it had ers never 42 258 and United to 
Raſa Tabula. A Corporcal Subſtance, 


Were muſt be F. 3. Nay fatther, if the Mind is only Allowed to have a Capacity of Percep- 


p 
ſome Fer" tion at the ſame Time, that an External Impreſſion is made upon it, and it would 


| Mind Previous be Abſurd not to allow it that Capacity, ſuch a Faculty of Percciving muſt either 4 
fo 8 NF Include Actual Perception and Senſe, Originally in the Percipient, or not; If it does, | 
and therefore then there is Senſe and Perception in the Mind, Previous to the External Impreſſion ; 3 
Jeme Truvie If it docs not, Senſe and Perception is Communicated to that, which had no Senſe and 
_—— Perception before, from an External Impreſſion, which has no Senſe or Perception 
not a Raſa Ta- belonging to it; Which is as Irrational, and as much Impoſſible, as that Inanimate 

0 | Subſtances, or mere Corpuſcles of Matter, by a Mutual Concourfe, ſhould Produce 

Thought, or Perception, which, this Philoſophy does Acknowledge, cannot be; But, 

if there is Senſe, and Perception, in the Mind, before the External Agent ſtrikes upon 

it, it has ſomething Innate, ſome Ideas, or Notions, or, by whatever other Name we 

Pleaſe to call them, ſome Senſe, ſome Perception, or other, Peculiar to it's own 

Nature. ö 
The Mind nor: F. 4. FOR Moreover, if the Mind was a mere Raſa Tabula, if it was only 4 J 
2e Fr” Plain Piece of Paper to Write on, what Difference could there Poſſibly be in Fact 

the 3 in One Man's Underſtanding, and Another's? The Characters Engraven on each, would 
eau 0 be much the ſame, Deriv'd from thoſe Senſations, which are Common to all; ſince 
Genius of according to this Philoſophy, what is Originally Writ upon our Minds, is from our 
Men, and the Converſation with External Objects, and then Reflecting upon the Operations of the 
tee, 339 Faculties and Powers of our Underſtandings ; Theſe therefore would be nearly Alike 
Re floct ions of 
Brute. in all Men, and there would, in Gin be little or no Room left for that Prodi- 

gious Variety and Diſtinction, Obſervable in the ſeveral Thoughts, Reaſonings, Opintons, 
and Fancies of Men, and in the Forces and Strength of their Proper Genius's, and Com- 
plexions of Mind ; If the Ground-work of all was nothing elſe than a Raſa Tabula, 
and the Pencils Employed to Embelliſh it, were no other than our Senſes, which | 


1 are the ſame in moſt, and the Paintings and Fortraitures made oO it, the Con- 
ſtant 
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Chap. II. being a Raſa Tabula. _—_ 


ſtant and Unvaried Objects of Nature, an Ideot, according to ſuch an Account of 
the Mind, may be as Wiſe, as a Philoſopher, and a Brute as Knowing, as a Man; 
There is one Raſa Tabula belongs to them all, the ſame Senſes to Inſcribe the Va- 


rious Characters of External Nature upon it, and it is not to be Doubted, but was 


have Reflection. 

THERE ſeems to be nothing more Evident, on the Contrary, than that there is a 
Peculiar Nature, and Genius, a Various Force, and Power, which belongs to every Individual 
and Animate Being, and that even in Human Minds, there is ſome Diſtinction, by which 
One Perſon comes to have Sentiments and Notions, entirely Different from thoſe of 
Another; that therefore the Mind is not a Raſa Tabula, upon which any Thing may 
be Inſcribed, but can only Receive ſuch Notions and Apprchenſions of Things, ei- 
ther from Senſation or Reflection, as are Suited to it's Particular Nature; which ſeems 
to be the Riſe of all the Various Reaſonings, and Opinions, we find, either in common 
Life, or amongſt Men of Science and Speculation. | 

Non is it Unreaſonable to Think, that from this Vigour, Force, and Sage 


of Mens Minds, in which they are Infinitely Superior to any other Animate Beings, 


the Natural Immortality of them may be One way Derived ; But this is not our 
Preſent Inquiry. 
K. 5. LASTLY, Suppoſi ing the Mind was not an Immaterial Subſtance, Grant it 1f the Mind 


to be a Material one, if it has yet any Peculiar Nature or Conſtitution of it's own, vi, Mis 


which thts 


it could not be a Raſa Tabula, upon which any Thing might be Imprinted : This Philoſophy ſeems 
Paper, for Inſtance, on which I Write, is Suſceptible of thoſe Characters, which I % Pefers, it 
Draw upon it, becauſe it's Nature is ſuch, as to Receive the Impreſſion of the Ink, . 4 Ha Te. 
which Falls from the Pen, but Fire, or Flame, would not Admit of the ſame Cha- la. 


racters, Deſcribed in the ſame Way, nor would Oil, or Spirit of Nitre, do it, 


nor, on the Contrary, would it be Poſſible to Write theſe Characters upon this 


Paper with thoſe Subſtances; That is, the Paper I Write on, as much Concurrs by 
it's Nature to the Potion of theſe Characters, as the Ink does, or the Hand 
which Writes them; And thus it is in the Mind, if it is any Thing at all; It cannot 
Receive any Charaters; whatever we Pleaſe, but ſuch only, as are Suitable to it's 


Being and Conſtitution ; and therefore, if ſuch Being and Conſtitution in Different 


Men is Different, the Inſcriptions made upon their Minds will be Different like- 
wiſe; and Conſequently, what may ſeem Good to ſome Men, may Appear Vicious 
and Ill to others, what may Produce Pleaſure in one Man, may in another Cauſe 
Pain and Uneaſineſs, and which is more, what one Perſon ſhall Eſteem Juſt and Rea- 
fonable, another may Think has the utmoſt Iniquity and Baſeneſs in it; And all 
this may be Derived from the Various Genius's and Complexions of Men' s Minds, 
and the Natural Powers and Faculties, which belong to them ; A Good Temper will; 
in the ſame Inſtance, Judge Mercy, and Kindneſs, and Compaſſion, the moſt Reaſo- 


nable Method of Procedure, in which an Auſtere and Rigid One will Prefer Harſh- 


neſs and Severity; Which ſeveral Kinds of Reaſoning, in the ſame Caſe, cannot well 


be Accounted for, excepting from a Fundamental Difference in Men's Minds, and 
upon the Conceſſion, that they are not, nor can be Conſidered, as ſo many Raſæ 


Tabulæ. 
F. 6. Bur be our Minds Raſæ Tabulæ, or not, it will be the Part of Wiſe Men whether the | 


to Inculcate and Impreſs upon them, when they are Young and Tender, the moſt gs : a 


Noble Sentiments, of which they are Capable ; This ſeems to have been the Practice,, becomes every 


of the moſt Antient and Eaſtern Nations, from whom the Greeks and Romans, and ie MO jo 
ncutcate the 


the Preſent Europeans, Derive all their Principles of Reaſon, Philoſophy, Religion, beſt Principle 


and Learning; For they in their very Alphabets, which they Taught their Children, «pon ir, Name- 


Appear to have Contrived them for their Inſtruction, in the Grand and Sublime Lake 7, 


Dictates of Religion and Reaſon, at the ſame Time, as they Learned and were Infor- f Ran; 
med, how to Write and Read; So that the Alphabet of the Eaſtern Countries, and 7%i- Confirmed 


from the De- 


of the Old Egyptians, in all Probability, was a Summary of Divine and Moral Precepts, few of the a. 


Convey'd to them with the very Rudiments of their Language and from their In- en: Alphabets 
fancy, Expreſſed by Hieroglyphicks, and Explained by their Magi, or their Inſtructors; 3 Fa e : 
And from whence, the Fables of the Antients POIs and arten thoſe of which it Ex. 


ſp, were Modelled and Framed. | lee 
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Tuus Aleph, or Alpha, which Signifies an Ox, in all Likelihood, was the A 
ſentation of God, to ſhew his Stability and Strength, his Majeſty and Greatneſs, and 
Force; And this is the Firſt Letter in the Alphabet to Inſtruct us, That God is 
Principally to be Regarded by us, and that he is to be Firſt in our Adoration and 
Eſteem. 

Bath is a Daughter, and Beth an Houſe, to Inform us, That our Domeſtick A2 
tions ought to Claim our next Veneration and Reſpect; Which two Precepts are 
exactly Agreeable to what We find in the Writings of Aoſes and P Iythagoras, Who 
both were in Egypt, and were Inſtructed in all the Learning of it; The Firſt in Ef- 


fect Tells us, That a Molten Calf, or Ox, was the God, which the Egyptians Wor- 


ſhipped; Exod. 3 2. Which is alſo Confirmed by all the Accounts of their Oris, 
or Miſraim, or Meres, or Apis, being Worſhipped in the Form of a Bull; The ſame 
Inſpired Perſon alſo Tells us, that God was firſt to be Worſhipped, according to the 
Commandments of the firſt Table, Exod. 20. And, That our Parents were in the next 
Place to be Reſpected by us, according t to the firſt Commandment of the ſecond, in 


the ſame Chapter; The Laſt in the ypuon En, whether they were his, or one of his 
 Dilciple's, is not Material, Gives us the following Preceprs. 


Agen res 2 rg Oees, Your Gs H sera, 
Tia, x. o, Ogꝛor ene} "Hgwns a Yauss. 

Tas Ts M ice Salus, enofta pecan, 
Tas re Vorige nua, res T di iv xepad wis. 


"Wren Perfectly Cotreſponds with the n of Moſes, That the Deity is firſt 


| to be Worſhipped, and our Parents in the next Place to be Honoured by us. 


Gimel, or Gamal, Imports a Camel, and therefore Poſſibly Denoted Induſtry and 
Patience in their ſeveral. Vocations and Employs, which they ought ro Purtue with 
Conſtancy and Labour, and of which that Creature was a Glyphick or a Charakter- 
ſtick; and an Example and Monitor to them. _ 

Daleth has the Signification of a Gate or Door of an Hue, whick by the Mogi 
and the Doctors of the Antient Zeyprian Learning, even before the Times of . Moſes, 

ight be Explained, as an Inſtruction to Keep within, and to give a Cloſe e 


rs the Affairs of the Family 
Hie, from Hiſah, to be Silent, might with the Gabe: Magi Signify, that a e Bamiiy 


mould be Governed and Ordered without Noiſe or Tumult, that each ſhould Perform 
tlie Buſineſs of his Station with Silence, and that Oeconomy Conſiſts in ſuch a Re- 


gular Diſcharge in every one of his Duty, without Quarrels and Contentions, and 


even without the Speaking of a Word; And it is not Impoſſible, that it might not 


likewiſe farther Intimate all the Advantages of Silence in Reſpect of our Conduct 


and Behaviour in our common Converſation, as alſo in all the Solemn Offices of 
Religion, which always adds a kind of Reverence and Grandeur to both, there being 


more Eloquence many Times in Silence, than in the greateſt Performances of Hu- 
man Wit and Oratory ; And from hence it is not unlikely, that the Pythagorick 
Silence was Derived, as alſo That amongſt the Greeks in their Engagements with the 


_ Trojans, according to Homer, as Thar likewiſe amongſt the Faſtern Nations to thcir 
Princes, and in all their Grand Solemnities, and which is Preſerved amongſt the 


Turks and Mahometans to this Time, and with us Chriſtians, in the moſt Impor- 
tant and Serious Affairs; Nature ſtill Dictating to us, what was Thought to be a 
Juſt and Rational Precept with the moſt Learned and moſt Knowing of the Egypiians, 


their Magi, even before the Great Law-giver of the Fews Appeared. 


au, which Signities the Hinges, on which a Door Turns, might be Interpreted by 
the fame Magi, to be an Emblem, that we ſhould not be always Recluſe, but that 


the Door ſhould be Opened for Hoſpitality, for Acts of Love and Kindneſs, and 


to Keep up a ns with others, and to Cultivate tlie Duties, which Song to 


a Community. 
1 might go thro' the Remaining Part of the © Hebrew. Alphabet, from which the 


Greek, and others, are Evidently Derived, in the ſame way of Conjecture; And, Tho 
Perhaps it would be Difficult to Aſſign a Meaning to every Word in it, both be- 


cauſe there may be many Words Loſt to the Hebrew Language, which were then in 
Being, 


0 dnt truitg; the Mind's Book V. 
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Chap. II. bring a Raſa Tabula. 

Being, when the Alphabet was Formed, and becauſe we may not know the full Ex- 
tent of that Language; As alſo, becauſe ſeveral might be Derived from the Old Egyptian 
or Coptich, which is entirely unknown to us; Yet it is not Improbable, but char this 
was the firſt Deſign of Alphabets, to make Children Learn their Letters, and at the 
ſame Time ſome Wholeſome Precepts Annexed to them, both as it is a Natural 
Way of Inſtruction, and as Words are made Uſe of in them; Whereas mere Letters 
might have been as well Expreſſed by Syllables, as 4, Be, Ce, De, E, eF, Cc. AC- 
cording to what | is done in our Modern Languages. 


n Order of theſe Eaſtern Alphabets is likewiſe from hence Beten Namely, 
from the Importance of the Precepts, as Aleph is Placed before Beth; Becauſe our 
Duty to God is to be Preferred before our Duty to our Parents or Family, Cc. For 
there is nothing in the Nature of the Letter, why the one ſhould be ſet before the 
other, and why it might not be B, 4, &c. as well as A, B, &c. Only that we follow 


the Order of the Old Egyptian and Hebrew e e without Retaining the Senſe and 
Intent . 


I hall therefore bete give, Suitable to my Conceptions and Apprehenſions of theſe Mat- 
ters, a Philoſophick and Chriſtian Alphabet, Agreeable to the Deſign of the Primitive and 
Eaſtern ones, which was very Good and Laudable, and which will Contain the Sum of 
our Religion, as we are Chriſtians, of Philoſophy, as we are Wiſe Men, and of Learning, 
as We are Scholars; And which, if Lodged in the Memory, when we are Young, 
may ſerve for an Alphabet to our Reading, and for a Compendium of our Know- 
ledge in Religion and in Reaſon; In Both which, we Mould Endeayour to be Infor- 
med thro' the whole Courſe of our Lives. 


Which Philofo phick and Chriſtian Alphaber is as, follows and which will make the 

Letters to be in the Order Subjoined, vil. 

7. C8. M. I ol. l. k. f. 4. . M E D. 1. & f. r WT f u 
Tus Explanation of which Alphabet is this. 


F. Father, The Arme Eternal, nd Self Exiſtent Being 


C. Chriſt, The Eternal Son of an Eternal Father. 2 The Objects of out 


S. Spirit, The Eternal Proceſſion from Both. _ CDivine, Worſhip. 
M. Mankind, That we ought to Conſult the Good of the | 
whole Species in General, Abſtracted from CDUnErIES,: Far- 
ticular Perſuaſions, Relations, or Friends. \ 
R. | Relatives, 1/7. As to Chriſtianity, withh is Firſtto be Pre 3 
ferred, we are to Love one Another, and to Deſpiſe all this World, 
in Reſpect to, and in Compariſon with a Future State of Perfect- 
ion and Bliſs; 24. As to our Country, from the foregoing 791 
Principle, we ſhould be Ready to Die for it, where it's In- T= ia. ch 
tereſts do not Interfere with Tha Good and Happineſs of Man- * W. 2 
kind; zd. As to our Parents; or our Bretheren, Children, and 87 Bus Ge 10 
Pupills, and Friends; or our Servants; we are to Pay the greateſt ChE te | 
Duty and Reverence to the Firſt 3 the greateſt Love and the“ 
moſt entire Affection to the Second; and the-utmoſt Condeſcen- 
ſion and Kindneſs to the Laſt. 4 
0. Ourſelves, That we ought to be Temperate and Saber! 
| and Averſe to all the Vices, which Deſtroy our Faculties, or. 
Ruin our Conſtitutions, that we ſhould know Religion and 
Morality, to be both Contrived and Deſigned for our Well- 
being here, and for our Happineſs hercafter. 
I. Language, C Engliſh, Latin, Greek, He- 
H. Hiſtory, 2 brew, Ge. Containing \ 
E. Eloquence, ) all our School, or Claſſi- 
. Poetry, C cal Learning. 


Objects of our Memorial, or Ele- 
mentary Knowledge. 


A. Algebra 
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often Received with Mirth and Ridicule, or Looked upon with Contempt; becauſe 


1 0 ONT 


- Algebra. | 
Geometry, or Mathematicks in General, 


Nature, or Philoſophy; , ; 3 
Catoptricks, or Opticks and Dioptricks i in General 
Diſſection, or . %» ! 
Botany, e Fn 

Phyſick, or Mate in Gd 

Zodiack, or Aſtronomy in General, 

World, or Geography, Ea: 

Time, or Chronology, 

Inſtitutes, or Civil Law, 

Univerſal, or Catholick Doctrine, 

Schiſms, or Heterodox Opinions, _ 

6 or mm Greck, 2 8 Philo- 


Objects of our Ratio- 


Knowledge. 


man, Engliſh, Ce. Clogy. 


IF ſuch an Alphabet was in Uſe among us, inſtead of the Modern, all theſe Names | 
would be Imprinted early upon Children, and they would have their Letters, and a 


Monitor to their Duty, and an Incentive to Learning, at the ſame Time; And even 
Thoſe, who ſhould afterwards Want an Education in Learning, would yet Retain the 
Alphabet of it, and would therefore, either be Deſirous of Proceeding farther them- 


ſelves in the Knowledge, it Propoſed, or Reſpect and Eſteem Thoſe, who did; Which 


would bring Religion and Learning into Honour and Reputation, which now are too 


Men do not in the General, ſo much as know the very Names of the Studies and 
Sciences, which ſo highly Deſerve our Regard and Cultivation. 

AND that, what I here Write concerning Alphabets, may not ſeem to be upon a 
Low and Trivial Subject, I ſhall Venture to Say, that the Invention of them was 


one of the greateſt Efforts of the Human Genius; Namely, to Reduce all the Va- 


rious Sounds in any Language to 24, or 25; Characters, which by the different Combina- 
tions of them ſhould be Capable of Expreſſing, whatever was Poſſible to be Uttered 
by the Voice; This mnſt be a Work of Ages, not of one Man; And thetefore, we 
find Cadmus of Thebes, and Palamedes at the Siege of Troy, who 1 is faid to be the In- 
ventor of cheſs, Celebrated for Introducing new Letters into the Alphabet : Ariſtotle, 


has been Famous for Telling us, how many Ways we may Conclude Juſtly in a Ca- 


The Mind not a 
KaſaTabula For 
the Reaſons a 

bove, and which 
are Summ'd up 
im this Section. 


tegorick Syllogiſm ; But the Method, by which he found this great Secret our, is 
caſi ly Diſcovered from Combining the Letters 4, E, J O, in all the Poſſible Varia- 
tions of them; On the other Hand, how we ſhould Arrive at a certain Number of 
Characters, as 24, or 25, Which by a different Diſpoſition ſhould Anſwer all the Articulate 
Sounds in all Languages, I leave as a Problem to Philoſophers to Explain, and at 
Preſent Conclude, it muſt be by Innumerable Trials, and that it muſt have Exerciſed 
the Wit of many Ages, and of the greateſt Virtuoſo's in it, till the Alphabet came 
to that Perfection, that when ſucceeding Genius's made their Attempts that Way, 
they found them Unſucceſsful, on Account of there being no Character wanting to 
Expreſs, what we were Defirous: to Pronounce ; and ſo that Kind of Learning Ended, 
and Poſlibly with Fe But to Return to our Preſent Rn of no Ideas _ 


Innate. 


Raſa Tabula: If it is ſo, it muſt be firſt Suppoſed, according to g. 1, That the Mind 


is not a Being Independent of the Body, and that it did not Pre-exiſt to it's Union 


with it; Second, Agreeable to F. 2, That it has no Diſtin& Spiritual Powers, and Fa- 
culties of it's own, nor any Proper Ideas from thence Ariſing; Third, according like- 
wiſe to F. 3, That it has not ſo much as Senſe or Perception, before an External 
Impreſſion is Actually made upon it; Fourth, According alſo to F. 4, That all Men's 
Minds, tho' allowed to be Immaterial, are Alike, and that they are even upon the 
Level with thoſe of Brutes themſelves ; And Laſtly, according to F. 5, That if they 
are Material, they yet have no Pecultar Genius, Nature, or Complexion, belonging to 


them, they are all no more than one Similar Blank Paper, upon which any Impret- 


ſions 


cmi dl Mind Book V. 


nal, or Academical 


F. 7. To Conclude this Head 88 no Ideas being Inn are, or of the Mind's being a 
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might be Derived; It was Eaſy for a Philoſophy, which had Diſclaimed all Proper 


Chap. II. being a Raſa Tabula 607 


ſions may be Made, or Characters Drawn, or Engraven; All which Suppoſitions arc 

either without Grounds, and Unproved, or elſe are Falſe in Fact and Reaſon; And 

yet, if all theſe Suppoſitions are not True, this Doctrine of no Innate Idcas, and of 

the Mind's being a Raſa Tabula, is entirely Unſupported, and has as little of Innate. 

Senſe in it, as it is Preſum'd there was in the Mind, that Contriv'd it. 

F. 8. Ir is no Wonder yet, that a Philoſophy, which Entered into an Eſſay upon How this De 

the Mind with ſuch Notions of it, that it ſhould in the Progreſs of it Declare, that 5e Idea nor 
it could not Tell, whether it might not Reſult from a Syſteme of Matter fitly Di- 77 ere: 


oſed, and from whence that Power of Thinking, which we Perceive in our Selves, jw of he 
Materiality and 


Mortality o 
Senſe, or Intelligence, to belong to the Mind, and that it had any Ideas or Perceptions rhe Soul. 4 


of it's own, and which had Affirm'd, that all it's Notices were Conveyed into it 
from Senſation, and afterwards had Informed us, that the Soul did not always Think, 


it was Eaſy for it to Maintain farther, that it was either in it's own Nature Mate- 


rial, or that it was only a Property, which aroſe from a Syſteme of Matter fitly Diſ- 
poſed, and which would Conſcquently Vaniſh, and be no more, when that Syſteme 
was Deſtroyed, and therefore, that as the Soul was Material, ſo it was Mortal like- 
wiſe ; Theſe Scntiments do Naturally Cohere with one another; ; and what Religion, 
either Natural or Revealed, we are to Expect from ſuch Perſuaſions, any one may 
with Facility enough Conclude, and what Notions we are to Entertain of ſuch a, 
Syſteme of Ideas, when it Comments on the Scriptures, or Diſcourſes to us of 
the Being of a God, or of Morality, or of the Sanctions of the Divine Law, or of Third Letter 
the Rewards and Puniſhments of another World, or when it Soiemnly Appeals to of. Werse. 


the laſt Tribunal : This is no Wonder. 


F. 9. Bur this muſt needs be a Wonder, that a Philoſophy, which had Profeſſed, 7% Phileophy 


it ſhould not Inquire into the Nature of the Mind, ſhould Engage in Queltions, eh, wh. 


which ſo Immediately Concern ig, and a little Enhes Openly Avow it's being Profeſes not 70 


Inquire mto 
Matter, or elſe a Quality, which Reſulted from a due Diſpoſition of it, and there- he Nader 9. 


fore, that it is not much more than the Vegetation of a Plant, which Riſes and Dies % Mind, and 


with it; for according to it's own Declared Opinion, a Foctus in the Mother's Womb "* 2 
ters 
Differs not much from the State of a Vegetable. Ls Ms 75 


F. 10. AND yet Perhaps this Wonder may alſo Ceaſe, if we Fe or with what 147 , 
Tie Reaſon o 


Deſign and Intention it Profeſſed this, which was, that it would not ſeem to know e 6 Ceres 


any Thing of the Nature of the Mind, but the Hiſtory of it; But, as it Evidently 4i&ion. 
knows nothing of the one, ſo it will I Believe Appear, that it has not any Notion of 
the other ; That it has not given us a True Account of Human Underſtanding, and 
that it's only Real Buſineſs was to Clear that Spacious and Magnificent Room of all 
it's Proper Furniture, that it might afterwards fill it with an Ornament and Garni- 
ture of Ideas, Suitable to it's own Fancy, and that therefore, Inſtead of a Real and 
Impartial Hiſtory of the Mind, we muſt reſt Satisfy'd with a Romance of it. 
F. 11. THERE is one Thing, which I ſhall take Notice of in this Chapter, as Re- hecher the 
lating to the Nature of the Mind, as well as to the Hiſtory of it, and which there- 72%, . n 


fore I ſhall not have an Opportunity of Conſidering ſo fully in another Place; which 


is, Whether the Soul always Thinks, or not. 


F. 12. As to the Nature of the Mind, whether it is a Material or an Immaterial mou the $ oo 
oes not always 


Being, if it is not of it's ſelf an Intelligent one, it may not always Think; becauſe 2% Con. 

it will only do ſo, when it's Thoughts are Excited in it by ſome Impreſſions made need with this 
upon it; and therefore, if the Preſent Philoſophy is of this Opinion, that the Mind eee 
is a Raſa Tabula, a Perfectly Unactive and Unintelligent Being in it's ſelf, and in it's ;; wo of i:'s 
own Nature, if it only Perceives, as Impulſes are made on it, in like Manner, as this /#/ and in rs 
Paper Receives no Characters, but what are Written thereon, it will not always ul 
Think and Perceive; And it may, if it Pleaſes, upon ſuch a Worthy Sentiment of peing. 


our Minds, Affirm, that they do not always Think, or have no Senſe at all Apper- 


taining to them ; That is, that our Underſtandings, and our Minds, arc no more, 


than Motion is to Matter, a mere Accident of it, and that Thought, Perception, 
Senſe, or Intelligence, is nothing elſe, but a Quality of ſome unknown Subſtance, 


which may in ſuch a Caſe be Matter, as well as any other Subſtance, and which it 


Thinks it may be, when fitly Diſpoſed. 


5. 13. BUT, 


668 Conterning the Minds Book V. 


If the Mind is F. t3. Bur, if on the Contrary, the Mind is of it's ſelf, and in it's own Nature, 
4 e = an Intelligent and Senſible Being, it will always Think, that is, will have always 
ture a Senſible SEnſe, Intelligence, and ſome Kind of Perception or other; becauſe it is Impoſſible; 
_ N that a Being, which has Intelligence, Senſe, or Perception, in it's own Nature, ſhould 
50 Think, ever be Deſtitute of it, and therefore, in ſuch a Notion of the Mind, ir muſt always 
Think, that is, be always Endued with an Actual Senſe, and Perception, and not with 

2 Capacity of it only, ſo that it is very Evident and Plain; That thoſe, who Affirm the 

Soul does not always Think, do it upon this Principle, that it is not an Intelli- 

ent Being in it's own Nature, but may be Matter, or any other Subſtance, for it is 

all the ſame, if it is an Unintelligent one; and on the Contrary, that Thoſe, who 

Affirm, the Soul does always Think, muſt do it upon a Principle Perfectly Different, 

Namely, that it is, in it's own Nature, a Senſible, Perceptive, and Intelligent Being. 

THIS Philoſophy yet Profeſſes, it will not enter into the Phyſical Conſt deration of 

the Mind, tho' at the ſame Time it Pretends to Determine ſuch Queſtions, which do 

moſt Intimately Relate to it, and which Determination of it does very Plainly Con- 

clude, that it was of Opinion, that the Soul either was Material, or if it was Immate- 

rial, was notwithſtanding an Unintelligent Being, in it's own Nature and Conſtitu— 

tion; if ſo, it ſhould ſurely have brought us ſome Arguments, ſome Conviction, that 

it was ſo ; Whereas, we do not find one Word to that Purpoſe, becauſe it muſt be 

very Conſcious to it's ſelf, that it could Produce no ſuch Arguments: On the other 

Hand, there are very Notorious Proofs, that the Mind is an Intelligent, and Percep- 

tive Being in it's own Nature, which I have given in other Parts of this Philoſophy, 

and ſhall only at Preſent Say, that it cannot Prove the Being of a God, unleſs it 

Allows the ſame Arguments for a Human Intelligence, Separate and Diſtinct from 
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Matter, or uy Unintelligent Sühne which it does for a Supreme and a Divine 4 

One. 3 

%% 14. AS $W-Mhe Hiſtorical Part of this Diſpute, whether the Mind e in rad L 
Full always always Think or not? tis Anſwered ; That, Altho' we may not have in View any one 3} 
> aac ati Or other Particular Idea, that is, Altho' the Mind may not be Determined to the Con- 5 
ways Per- * 
ce ves, templation of any Ideas in Preference, and in Diſtinction, to others, for in ſuch a Caſe 1 
the Mind is Active, tis Buſyed and Employed about Objects of it's own Chooſing, E 

and in that Meaning of the Word it will not always Think, Yet it docs not from Z 


thence follow, that it may not have a General Senſe and Perception; Thus I Bclicye 
any one may every Day in his Life Experience, that whilſt he is Walking, Sitting, or 
Standing, he many Times has no Certain and Explicit Ideas, which he can the next 
Minute give any Account of, and yet he can Remember this, that he had, all that 
while, Senſe and Perception in General, as he was Sitting, Walking, or Standing, 
and that he was Conſcious of it, all the Time he did ſo; Thus alſo, even in Study; 
where the Mind is Intent, and does then certainly Think, there is an Interruption, 
and ſome Kind of Interval betwixt our Actual Ideas, which Succeed one another, 
and ſometimes that Interruption is Continued for a Conſiderable Time, when it can- 
not find out the Idea, which it wants, and yet, notwithſtanding that, we are Conſcious 
to ourſelves of a Strong and Eager Senſe and Perception in the Mind, tho we can- 
not Aſcribe to ſuch Interval any Idea at all; So that Hiſtory, and Fact, ſeems to be 5 
on that Side of the Queſtion, that the Mind'always Thinks, that is, has always Senſe Y 
and Perception belonging to it; for ſurely this Philoſophy cannot Mean, by the | 
Mind's not always Thinking, that it does not always Study, that it does not always, 
on {et Purpoſe, and by it's own Choice, Contemplate ſome certain Ideas or other, 
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or that it does not always Remember thoſe Ideas, which it had; If ſo, as the Aſſer- I 
tion is Triffling and Impertinent, it might be Aſſured, it would never meet with any 3 
Adyverſary upon that Head; The Queſtion is, Whether the Mind of Man has always = 
in Fact an Actual Senſe and Perception ? Thus far we have Endeavourcd to ſhew it I 
has; In Reſveries it Acknowledges it, whilſt it Defines them to be a State or the I 
Mind, in which Idcas Float thro' it, without our Notice or Obſervation ; However : 


we ſhall not be willing to take it's Acknowledgements, unleſs we find it Really is 
ſo; In that Condition and Circumſtance of the Mind now Mentioned, it does not 
Appcar, that it has any Ideas Floating in it, but rather, that it has only then the Ge- 
neral Senſe and Perception before Expreſled, that it is in a Perfect State of Quiel- 


cence, as to any Particular or Explicit Ideas, and is little more than Conſcious of it's 
Exiſting 
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being 4 Raſa Tabula. 


Exiſting For, if we Ask ſuch a Perſon, what he has been Thinking of, Hit cannot 


Inform us, but if we Ask him, whether he was Alive, or had Senſe, or not, he 


will readily Anſwer to the Inquiry; In Sleep, which is the laſt State of the Mind to 


be Conſidered, every one will caſily own, that Dreams are an Inſtance of our Thought, 
and Perception; And that there is this General Senſe, and Perception, in the Mine, 
when we do not IT or do not Remember, that we did, is Evident from 
Hence. 

1/4. BECAUSE, we Perceive, when others are in the Beep Suter that there 
are certain Motions and Agitations of the Human Body, which are as Real Indica- 
tions of this General Senſe, and Perception, as our Sitting, Standing, or Walking, 
is, even when our Minds may be Void of any Explicite, or Actual Ideas. 

24, BEcCaUsE, in the Deepeſt Slumbers, if any Pain is Applyed; the Perſon is 
Immediately Senſible of it; which is as much an Argument of this General Senſe, 


and Perception, and the Mind's always Thinking, in that Acceptation of the Word; 


as it is an, Argument, that the Fire always Burns, tho' I do not always Perceive it; 
becauſe, whenever 1 am Deſirous to make the Trial, I ſhall always find it docs. 
34. BECAUSE, Without this General Senſe, and Perception, it is not Conceivable; 
how the very Fluids of the Body ſhould obtain their due Action and Circulation; 
for, if upon the Abſence of Senſe and Perception, a Perfect Stagnancy Enſues, and 


the whole Maſs of them is Congealed into a Cold and Contractive Subſtance, as in 


Death, the Preſence of it mm 1 be Concluded from their Activity and 
Motion. 

4th. BECAUsk, . are an Hundred 8 where we are Certain we have a 
General Senſe, and Perception, and yet are not Conſcious of, or do not Remember, any 


Determined or Diſtinct Ideas, which we had; and therefore, it is Equally Reaſonable 


for us to Think, that ſuch is the Circumſtance of the Mind in the Deepeſt 
N N 


0 H A P. 
Concerning Simple I 114. 9 


$. „„ Images, or Ideas, of External Objects which are only Men- 05, 4e kr 
77 
4 tioned: in the Chapter of Simple Ideas, how they Enter into the Mind, it And camp. 


i bs P Jaing that they are Impreſſed upon it at once, and together, ſo that it is not one cared, and are 
Single and Diſtinct Image, which Strikes us; and then another, but we See the Co- 8% , 


Simple Ones, 


lour, the Extenſion, the Solidity, the Opakeneſs, or Tranſparency, the Brightnels, 4 Reflettion 
or Obſcurity, and all the Viſible Qualities of an Object at the ſame Time; We likewiſe 5 3 


r. Locke's 


Peel Solidity and Extenſion, Hardneſs or Softneſs, Warmth or Cold, and all the other . Efliy, Chaps 


Properties of any Body, which Fall under the Senſe of Feeling at one Inſtant ; And 2. Book 2. 


1o it is, in Reſpe& of our Hearing, Taſting, or Smelling : Thar is, our Ideas Enter in- 


to the Mind, Complex and United, according to the Variety, with which our Senſes 


are Capable of being Affected, or according to the Varicty, with which one Senſe 
is ſo; And after theſe Impreſſions are made upon them, when we have Acquired 
them in the Groſs, we can then, if we Pleafe, Sit down and Reflect upon theſe 
Complex Ideas, and Diſtinguiſh them into the ſeveral Parts, of which they Conſiſt, 


and Contemplate them, as ſo many Different Properties, Exiſting together in the fame 


Subject; Therefore, if we allow the moſt to this Philoſophy, that the Mind has no 
Ideas Originally in it's ſelf, but that they are Derived into it from Senſation, All 
that we can Affirm is, that the Complex Ideas, which it Receives from External Na- 45 Knowledgs 


ture, are the Foundation and Materials of it's Knowledge, And not that it's Saule of External 


Ideas are. -- Beings De- 


pends, and is 


K. 2. THAT is, as to External Beings, our Knowledge Peregt and is Founded, Founded, upon 


upon thoſe ſeveral Informations, we Receive from our Sees Concerning Bodies, and %% Complex. 
their Exiſting in that Aſſemblage and Conjunction of Properties, Which we Obſerve 
in them; Thus the Heat of the Fire, it's Burning and Conſumeing Quality of the 2 our Senſes. 
Fuel, which is laid upon it, or of the Finger, Applyed to it, and the Pain, which is 2 P.. 255 


Ideas, which 
we Receive in 


H h h h Conſequent 
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Conſequent thereupon, it's Brightneſs wo 3 and it's Colour, do all Gute gr 
ther in one and the ſame Subject; So likewiſe, the Whiteneſs and Softneſs of Snow, 
it's Coldneſs, and it's Capacity of being Condenſed: upon a Compreſſion of it, 
or of Melting upon an Acceſſion of Heat or of Warmth, are Ideas which Appear un- 
der one Collecion And the ſame may be Affirmed of all other External Beings 
in the Unlverſe; That they all of them lie in the Underſtanding, like ſo many Diſt- 
inct Faciculi, or Congeries of Properties, which the Mind has Obſerved from it's 


into the Various Ideas, of Which en Aae Gompicyien : of; them is Com- 
pos d. 11 85 


the „ Tas oaks to be the Ten Riſlory: of our Nee of A 3 


Hiſtory of our how wes Enter the Mind, and how upon a Critical Examination of them after- 


14 Exter- 
! Brings, and Wards, we come to Divide and Diſtinguiſh them into thoſe, which are here Term 


nal Beings, and 
the Cone ſuen Simple ones. 


2 ; 
e . From whence it will Follow s 
I/. TaarT' the Foundation of our Knowledge of 8 Beings, and the Ma- 


terials of that Knowledge, are the Ideas, which we in Fact Receive from thoſe Beings, 
and according to that Complexedneſs, and that one of anette, nen they 
Obtain in Nature. +; 
24. THaT we Receive ſuch Ideas by the Mediation of our A ene 

34. Tnar we cannot Frame any new Being in our own Minds, any new Con- 
geries or Faſciculus of Properties, which we have not . in Fact to Exiſt, un- 
leſs a Chimerical one. 

4th, Thar we cannot Divide theſe - hl Ideas, which we „Receive Gout) Ester 
nal Beings into Simple ones, ſo as to make them Exiſt Diſtinctly and Separatcly, 


tho we may View in our Minds, both the Difference of theſe Simple Ideas, and can 


RecolleR, by which of our Senſes they were Impreſſed upon us; That is, in Short, 
our Knowledge of Beings without us Depends upon, and is Derived from, what we 
Experience Concerning them, and what we Experience Concerning them is owing 
to thoſe Informations, which we Receive from our Senſes, all which is nothing leſs 
than a Plain and Evident Axiom. 

ON the other Hand, this Plulofophy Propoſes thoſe, which it calls Simple Ideas of 
Senſation, and afterwards thoſe of Reflection, for the Foundation of all our Natural 
Knowledge, and that they are the Materials of it; In 1 Doctrine two Things 
are Afﬀirnid; which are either Falſe, or not Prov'd. © | | 

 T/*. Tha our Senſations are the Original Penceplichs) In: our ue he that, 
What is Diſtinct from them, Proceeds only from our Reflections upon thoſe Senſa- 
tions; Which Suppoles 1 the Mind to be a Raſa Tabula, to be an Unintelligent Being of 
it's ſelf, and in it's own Nature, aud that Senſe, or Perception, is Excited! in that 
Being, which had no Senſe or Perception before, by a Being likewiſe, which had Nei- 
ther; All which Suppolitions are at leaſt not Prov d, and by what has been ſaid in 
Chapter the Second are All of them Falſe. © 
24. Tar Second Thing Affirm'd in this Doctrine of Simple Ideas is, cher tic are 
the Materials at leaſt of our Knowledge of External Beings ; tis True they are fo, 
when theſe Simple Ideas are Joined and Connected together, Agreeably to What Na- 
ture Preſcribes, and to what we by our Senſations Experience from it; but if we 
Diſſolve this Union of the Real Properties, which are found to Exiſt together, and Separate 
them into Single Ideas according to this Philoſophy, we lay the Touche of 2 
4 Chimerical Knowledge of Nature, but not of a Real one. 

Thus we know, that Heat, that Light, and Brightneſs, and a Darriedar Kind of 
Redneſs, and a Power of Conſuming the Fuel, which is thrown upon it, of Fuſing Me- 
tals, and Raiſing an Ebullition in Water, of Melting Wax, and Hardening Clay, are 
Properties, which belong to Fire, and we have the Diſtinct and Simple Ideas of all 

theſe, and of their being United in one Subſtance ; Thus alſo we know, that 
Whitenels, and Softneſs, and Cold, and a Capacity of being Diſſolved into Water 
by Heat, of being Condenſed by Compreſſion, &. are Properties, which belong to 
Snow, the ſeveral Simple Ideas of which our Minds are Furniſhed with from our ſenſes, 


far therefore we Proceed according to Nature. 
| 1 | Bur 


Senſations to belong to each, and which, when it is willing to Survey, it Diſtinnguiſhes 


and we at the ſame Time find, they Exiſt together in one LAGIFIGNAL Zune Thus 
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Chap. = Concerning Simple Ideas. 


Bur, If we Reſolve theſe Subſtances into their Simple Ideas, and Supoale them to 
Lic Single and Separate in the Mind, and Reſign it to the Underſtanding to Put what 
Ideas, and what Number or Collection of them it Pleaſes, into one Complex One, 
and Imagine our Simple Ideas to be the Materials of our Knowledge in this Senſe, 
We then Depart from Nature, and Form ſo many Chimeras in our own Fancies, 
which will be of little Uſe or Service to any Real Knowledge of Things ; For if we 
Confound the Simple Ideas of one Subſtance, and Mix and Blend them with thoſe 


of another at Pleaſure, we to all Intents and Purpoſes as much Triffle in our Com- 


pounding them, as when we Frame the Idea of a Griffin, or a Centaur, upon Mem— 
bers and Parts, Taken from Animals of Various Kinds, and Differing Denominations 3 
And therefore, what is Affirmed by this Philoſophy, and which is the Foundation of the 


Whole, is Intirely Falſe, and Wrong; That, when the Underſtanding is once Storcd 


with theſe Simple Ideas, It has the Power to Repeat, Compare, and Unite them, 
even to an almoſt Infinite Variety, and ſo can make at Pleaſure new Complex. Ideas. 

WIEREAS, It cannot make one Complex Idea from theſe Simple ones, otherwiſe 
than what is Experienced from Nature, and when it Recedes from that, whatever 
Complex Idea it Forms, it is as much Chimerical, as that of a Griffin, or a Cen- 
taur. 


F. 4. Tavs far we have Conſidered Simple Ideas, and the ſecond Chapter, which The /evera 


belongs to that Head; This Philoſophy from thence Procecds to Ideas of one Senſe, 


Ways, by which 
the Mind is 


Chap. 3. Book 2. After having Recounted the ſeveral Ways, by which the Mind Ob- - ſaid to Obrain 
tains it's Simple Ideas; Which are ſaid to be Impreſſed upon the Uaderftanding, 8 


deas. 
1/7. EITHER by one Senſe only. Mr. Locke's 


24. Or by more Senſes than one, LE h Eflay, 


Chap. 3. 


34, Or by Reflection only. i e 


4th. OR by all the Ways of Senſation, and Rel 

As to the Ideas of one Senſe, Light and the Various Colours, * we perceiye, 
are Gained by the Eye; All Kinds of Noiſes, Sounds, and Tones, by the Ears; The ſeve- 
ral Taſtes and Smells, by the Noſe and Palate; And the moſt Conſiderable of thoſe 
belonging to the Touch, are Heat, Cold, and Solidity. 


F. 5. Bur, after all this Enumeration of Our Simple Ideas, 9 Enter the Mind The Inference; 

and Concluſrons 
| from this Doct- 
nal Beings cannot be Perceived by us, but by the Mediation of our Senſes, which ine Cconfudered: 


by one Senſe only, what is the Diſcovery, which is made to us? Unleſs, that Exter- 


no Philoſopher, who was ever in them, would go about to Deny; "Tis a Truth, as Chap. 3: 


Plain, as that the Mind, and the Beings External. to it, are Diſtin and Different 
Beings. | 

IF any Thing farther i is 3 Either; 

1 Jt. Tnar the Mind is a Raſa Tabula, ſince it would not have one of theſe Ideas, 


if it's Organs of Senſation were Stopt, or Diſabled, from Informing it, we have al- 


ready Conſidered that Pretence; And it may be here Added, that even in this Caſe, 


the Mind is no more Proved to be a Rafa Tabula, from the Neceſlity it finds of 


Senfations to Furniſh it with the Ideas of External Nature, than External Nature is 
a Raſa Tabula, from the Neceſſity it finds of the Mind to the being Perceived ; That 
is, Perception is as Neceſſary to our Senſations, as our Organs of Senſe are; And till 


it is Evinced, that the Mind is nothing in it's ſelf, and that Perception is only a Qua- 


lity, Reſulting from a Syſteme of Matter fitly Diſpoſed to Produce it, all the Enu- 
meration of Ideas in the World, and the Senſations, which are ſaid to be the Cauſes 
of them, will not be Sufficient to Prove, that the Mind is nothing elſe, than a Raſa 
Tabula, or a Piece of Blank Paper, good for little, but to Write on. 
5 OR, if it is farther Inſinuated, That theſe Simple Ideas Enter the Mind Singly, 
and not in Conjunction with others, or, That, altho' Aber do Enter in Conjunction 
with others, the Mind may afterwards Conſider them, as Single and Independent I- 
deas, and Unite and Compound them at Pleaſure 3 The Firſt is Falſe in Fact, and the 
Laſt a mere Chimera. 

34d. On, If it is Inſinuated, That theſe Simple Ideas from Senſation arc Firſt in the 
Mind, becauſe this Philoſophy has Placed them Firſt in this Exact and Accurate Hiſto- 
ry of it, it is, what is taken for Granted, without the leaſt Shadow or Appearance of 
a Proof of it. | 
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HE. camei Simple 


The deaef F. 6. As to the Ideas, which we Receive from tlie Eye, tlie Eir, the Taſte, or ths 


Prog i Sinell, This Philofophy Paſſes them over, it may be Juſtly Suppoſed, as Underſtand- 
age ing little or nothing of the Matter, and very Untortunately Chooſes to Take the Idea 
fn Ba of Solidity into it's Erarinntion; which is Affirmed to Proceed from our Touch. 
but a Complex * WHEREAS, Firſt, If by Solidity is Meant, according as it is Defin'd, That Un 
_ ta mountable Fotce, which Hinders the Approach of two Bodies, when they are Mo- 
Mr. Locke's ving One towards Another, it is not an Idea of one Senſe only; or rather it is not 
3 3 Properly any Simple Idea at all, but a Complex and Abſtracted one; It is not an Idea of 
Book. 2. one Senſe only, becauſe we can as well by our Eyes be Informed, that ſome Bodies are 
Supported by others from not Sinking downwards, that they cannot have a Mutual 
Acceſs to each other, without the Kaniovil of the Intermediate one, that one can- 
not Enter into the Place of another, unleſs upon the Latter's Relinquiſhing the Space 


it Poſſeſſes, all this we may be as fully Informed of by our Sight, as by our Feeling, 


and therefore, as we ſhall afterwards Prove, it cannot be a Simple _ "Ru ince that 


can only Enter by one Senſe, F. 7. 8. 


II is not farther any Simple Idea at all, but an Abſtradted and a Complex one; It is an 


Abſtracted one, becauſe it is a Force in General, which is Aſſerted in this Idea, and 


not any Particular and Definite one, which is Neceſlary to any Diſtinct and Simple 


Senſation; And it is a Complex Idea, becauſe it takes in the Mutual Relations of ſe- 
veral Bodies to each other, or of two at leaſt, ſo that there is the Force Proper to 
each Body, the Space Which it Poſſeſſes, the Removal out of that Space before the o- 


ther can Enter into it, to be Conſidered in this Idea, which therefore is far from 


being a Simple Idea of one Senſe, or of being a Simple Idea Derived from our 
Feeling in Particular, unleſs we can be Allowed to Feel Space, as well as Solidity. 
SECOND, If by Solidity is Meant only, what we Actually Feel from Body, upon 
the Application of our Hands to it, in Reſpect of Reſiſtence, for we mult not take 
into this Idea any other Tangible Qualities, as Hear or Cold, Roughneſs or Smooth- 
nets, Gravity or Levity, but only thoſe Perceptions, which we Plainly Experience, 
from the Preſſure of our Hands upon the Body we Touch or Feel; in ſich a Caſe, 
our Perceptions are not of the Abſtracted Solidity, which has been Named, we do not 
Feel the Space, which our Hand Etiters, and the Body Leaves, but our Senſations are, 
in Reſpect of Reſiſtence, either that a Body is Hard, and therefore Reliſts more, Or is 
Soft, or is Fluid, and Reſiſts leſs; That is, all which we Experience in Relation to the 
Reſi llence of Bodies, from our Preſſing our Hands upon them, is only the Various 
Degrees of ſich Reſiſtence, and which: are the ſame in Regard to our Feeling, as the 
Vatibus Kinds of Colour are to our Sight; But if, Veen we Actually Perceive Blue, 
or Red, or Green, in the ſeveral Objects we Converſe with, we are therefore Mind- 
ed to make Colour in General, which Certainly is an Abſtracted Idea, a Simple one 
of Senſation, We ſhould do Juſt, as Wiſely, as this Philoſophy has done, in making 
Reſiſtence in General a Simple one of Feeling: As to theſe Various Kinds of Refi ft. 
ences, which we in Fact Experience, tis the Part of Natural Philoſophy to Account 


for them, and which has been already done from the Doctrine of the Expanſive and 


Contractive Forces. 
No Simple Ideas F. 7. Tux next Thing, which this Philoſophy Conſiders, is the Simple Ideas of 
Enter the Mind Diverſe Senſes, and here like wiſe it is far from giving us a Trac Hiſtory of the Mind ; 
by more INCC there never was any Simple Idea, which Entered the Mind by more Senſes hah 


than one, 


which this Phi- one, 'becaule it is in the Nature of the Thing Impoſſible. 


loſophy Aſſerts,*" 8 one ever Imagined, that Colour could be Gained by the Ear, or Sound by 


Mr. Locke? 
Eflay, the Eye, or that we "could Smell, what was Sweet or Bitter to the Taſte, or on the 


8 . Contraty, Taſte the Fragancy of a Role or a Violet, tho' the Smell and the Taſte 
885 have as near an Affinity to each other, as any Senſes, which we have, becauſe thoſe 


Organs of Senſation are Perhaps of the Neareſt and moſt Similar Contexture of any 


we are Poſſeſſed of, and why we ſhould not Affirm the fame in Reſpect of our Sight 
and our Feeling, will be hard to Say; Can any one Suppoſe, that what I Actually 
See, I Feel? Is "Sight, Feeling? If this cannot be Affirmed or Maintained, our Real 
and Simple Ideas, which are Detived from Sight into our Minds, muſt be as Dif- 
ferent from thoſe of our Touch, as they are "from Sounds, which we Reccive by 
our Ears, or from Taſtes and Smells, which we have from thoſe Senſes, which are 


Proper to them. py 
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Chap. III. „ Concerhing Simple Ideas. 613 


. 8. Bstbrs, the very Formation and Contexture of our Organs of Senſe, Which Zvidenr from 
is Various and Different in each of them, docs Sufficiently Evince, that it is Impoſ- e e 
fible, the ſame Simple Idea ſhould be Impreſled upon the Mind from difterent Organs Formation of 
of Senſation, where the External Object is the ſame, which is the Occaſion of ſich ad ns of 

an Impreſſion ; It is Impoſſible, if the Contexture of my Eye is Different from that 
of my Hand, or of my Ear, or any other Organ of Senſation, that my Mind ſhould 
Perceive the ſame Simple Idea from the fame Object, where the Impreſſion muſt 
needs be Different, from the Different Quality in the Organ of n to Re- 
ceive it. 
F. 9. As to the Ideas Mention'd, which are ſaid to Enter the Mind by Diverſe 7 Ideas 


Mentioned in 


Senſes, they are thoſe of Space, or Extenſion, Figure, Reſt, or Motion, which are % Philoſophy 


Affirm'd to be Deriv'd into it, both by our Senſes of Sight and Feeling. 70, Enter the 
In Reſpect of Space, which Conſiſts of Length, Breadth, and Thickneſs, which is Mind & Hi 


neither Solid, nor Coloured, nor Tranſparent, and is only Room, in which Bodies een 3 
Move or Exiſt, or are Felt or Seen, it is Impoſſible our Minds ſhould Receive it, %%, Figure, 
from either our Eyes, ot our Touch, becauſe it is an Idea Abſtracted from all our NS . 
Senſes, and Formed by the Mind in Excluſion of their having any Share in it; Tis renſien does 
True, we Feel the Extenſion of Body or of Matter, but that is not Space, and we See Chap . 
the Extenſion, or Colour of it, or a Diffuſion of Light or Darkneſs, where we can- Book +. 


not Perccive any Groſſer Subſtance to Exiſt, but nothing of this is Space neither; fo 


that Space in the Abſtracted Notion of it is a Creature Shaped and Contrived by the 


Mind, without any Derivation of it from our Eyes or our Feeling. 

AND as to that Real Extenſion, which our Eyes Perceive in Bodies, it is as Diſtin 
from that, which we Feel in them, as Colour is from Extenſion, or any Viſible Qua- 
lity of Matter from a Tangible one of it, or as our Eyes are from our Fingers; And 
thus in the Extenſion of Light or Darkneſs, where no Groſs Body is Viſible to them, 
what do our Eyes Receive, unleſs the Impreſſions of the one, or the other? And if we 
come to Feel that Space, thro' which both arc Diffus'd, we are Apprehenſive of no- 
thing, but of Heat, or a Lively Action from the one, or a Coolneſs, and more Lan- 


_ guid Senſation from the other, 


F. 10. Tavs alſo in Relation to Figure, we Sce the Terms and Boundaries of No Figuie, 
Bodies, and likewiſe Feel them, but yet notwithſtanding, this Philoſophy will own, 1 55 
that a Perſon, who is Born Blind, and afterwards Receives his Sight, cannot Diſtin- 
guiſh a Globe from a Cube, tho he had been never ſo well Verſed in Diſcriminating 
the one from the other by his Feeling 3 which is an Evident Argument, that the Ae 
Idea of a Globe or a Cube docs not Enter the Mind by both Senſes, ſince, if it did, 


the Eye would ſoon Acknowledge (even upon the firſt Impreſſion made upon it) the 


Idea, which the Mind had been 0 Long, and ſo Familiarly, Acquainted with, by it's 


Organs of Feeling. 
IT 1s therefore "Manifcft, that this Idea of Figure, 'which is ſaid to Proceed from 


both Senſes, is not an Idea of Senſation, but one of Abſtraction, Made and Form'd 
by the Mind; and it is only an Abſtracted Termination of an Abſtracted Space, 


Which would bo a True Idea, tho there was no ſuch Thing, as a Real Figure Exiſt- 


ing in Nature; for this is the Senſe of Philoſophers, that a Globe, or a Cube, a 
Circle, a Square, or a Triangle, would be the ſame, whether there were ſuch Figures 
Actually Exiſting or not, and the Properties of them would be Alike and Invariable, 
which they call Eternal Truths; But what is this but a Confeſſion, that ſuch 
Ideas are not the Ideas of our Senſes, but the Abſtractions and Creatures of our own 
Minds? And what are ſuch Eternal Truths Different from a Chimera, and the Pro- 
perties of it, being Diſtinct, and bearing ſuch a Proportion and Analogy to thoſe of 
a Centaur, Which they will always do, tho! ſuch Beings. were never found in Nature? 
Such Truths would be Eternal indeed, but would not be worth any Wile Man's 
Knowing. 

1 Fact, what we Experience from our Eyes in Reſpect of Figure, is, that we find 
Bodies Variouſly Terminated and Bounded, and we likewiſe Feel them ſo, but the 
Impreſſions, which are made upon our Minds from ſuch Terminations by our Eyes, 
and by our Feeling, are as Different, as the Feeling of a Surface of any Portion of 
Matter is from the Seeing of it; Or again, as before, as our Eyes are from our Fin- 


gers; This Indeed, according to what I have Mentioned in the firſt Part of the Prin- 
| ciples 
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614 Concerning Simplo Ideas, {Book v. 


ciples of Philoſophy, may be done; we may Traverſe a Figure with our Eyes with 
the ſame Direction of Motion, as we do with our Hands, and by that Means a Man; 
who is Born Blind, may know how to Diſtinguiſh a Globe from a Cube upon his 
firſt Seeing them; This however is not from an Impreſſion upon the Organ of Sight, 


but from giving it the ſame Motion, which Arrives to the Hand in ſuch an Incident, 


and is not an Argument that we have the fame. Idea of Figure from both our Sen- 
ſes, but the Contrary z-ſince ſuch a Notion of Figure is not Produced in the Mind 
from it's Actual Senſations, but from it's Reaſonings upon them, and therefore can- 
not be Term'd an Idea of two Senſes. 
Nor Motion S. 11. Tux Laſt Idea, which is ſaid to be Deriv'd into our Minds by two Senſes, 


we 2 is that of Motion, or it's Contrary Reſt; But how? What is this Motion, which is 


Book 2. Impreſſed upon us, both by our Senſes of Sight and Feeling, or this Reſt, which is 


Contended for? Dol See a Body Move in the ſame Manner, as I Feel it Move ? I call 
Indeed both of them Motion, by one General Term; But are the Senſations the ſame 2 
If they are, my Sight is the ſame Perception, as my Feeling is; In this Caſe there- 
fore, as in the others beforemention'd, The Real Senſations of Motion, or Rett, in 
Body, from our Sight and Feeling are Different, but the General and Abſtracted Idea of 
them is the ſame, and ſuch an Idea is not Convey'd into the Mind by two Senſes, 
nor yet by one, becauſe it is Form'd and Made by our Reaſoning and Abſtractions 


upon ſuch Different Perceptions. 


that our A4. F. 12. IF yet it ſhould be Argued, that altho' theſe Abſtracted "= FER are not the 


ſtrated Idea, Immediate Impreſſions upon our Senſes, or Deriv'd into our Minds from them, they 
ace „ are notwithſtanding Originally owing to them, becauſe without them we could not 
Ideas of Sen. make ſuch Abſtractions, and if from thence it is Concluded, that the Mind is nothing 
— % 4, elſe but a Raſa Tabula, and Receives all it's Impreſſions from External Objects, it 
Mind is a Raſa is Anſwered, That the Powers of Reaſoning and Abſtracting, and by that Means of 
TONS; le the Making new Ideas Diſtinct from thoſe, which the Mind has "Com Senſation, are as 
, juſt Proofs, that there is ſomething Originally in the Mind different from the Impreſ- 
ſions of Senſe, as our Ideas of Senſation are an Argument, that there are Beings Ex- 

ternal to us; Beſides all the other Powers and Faculties of our Minds, of Willing, 


Judging, and Remembering, and even of Perception it's ſelf, are no ways Derivd from 


Senſation, nor the Ideas which belong to them, but are Own'd to be Ideas of Re- 


flection; All which Ideas of Reflection, do as fully Evince the Mind not to be a Raſa 
Tabula, as it is Suppos'd the Ideas of Senſation do Prove it is one. 
The next Sort F. 13. THE next Sort of Simple Ideas, which this Philoſophy Conſiders, are thoſe 
of 3 of Reflection, as being Suppos d to be Deriv'd into the Mind from the Former, 
15 are thoſe Namely, when the Mind turns it's View Inwards upon it's ſelf, and Obſerves it's 


of Refl:aion own Actions about thoſe Ideas it had Received from External Objects; From whence 


which are s a new Set of Ideas Ariſes, which are Term'd Ideas of Reflection, which the Under- | 


03'd to be De- 
be fronthoſe ſtanding can Reaſon upon and Contemplate as Fully and Exactly, as thoſe, which arc 


5 gy Furniſhed to it from any Foreign Cauſes ; And the two Main and Principal Actions 


Book 2. Of the Mind are faid to be Perception or Thinking, and Volition or Willing; 
= abe Remembrance, Diſcerning, Reaſoning, Judging, Knowledge, Faith, &c. Being only 
, leveral Modes of theſe Simple Ideas of Reflection. 


This Account F. 14. THIS Account of our Ideas of Reflection docs therefore Suppoſe in the 


of tbe 1deas of fixſt Place, which hath been already ſaid, is far from being Prov'd, or True, that the 
e 5% Mind is of it's ſelf a Raſa Tabula, and that it Derives it's Original Ideas from External 
10 be a Raſa Impreſſions No one can Affirm, that an Embryo, or an Infant, does not Perceive, 
pan: that it does Perceive, and Will, as Early as it is Senſible ; It cannot indeed Think of 
thele Operations of the Mind in the ſame Manner, as a Philoſopher does, nor can it 
Diſtinguiſh it's Senſations into thoſe. Orders and Claſles, . which a Perſon of Reaſon 
and Speculation would do; But as this is no Argument of it's wanting theſe Ideas 
of Senſation, ſo is the other none of it's bcing Peſlitute of thoſe other Ideas, of 


Perceiving and Willing, from it's very firſt beginning to Exiſt. 


Idea of Reſlecdl. F. 15. THis Account does likewiſe farther Suppole, that theſe Ideas are > gain'd 


ion can de % by a Reflection upon the Operations of our Minds, in Reſpe& of it's other Ideas, 


more Proper iy 


Termed ſuch Accrucing to it from Scnfation 3 Whereas it is not Manifeſt, that they are any 


than our Ideas more Ideas of the Mind's RefieQing upon it's ſelf, than our Ideas of Senſation are; 


8 on - 
e my Mind is a Perceptive, W. illing, Reaſoning, Being, is as much an Actual 
| Perception 
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Perception, as that I. Sce this Paper, that is, my Idea of Perception, or Volition, is 


not ſo Properly an Idea of Reflection, as of Inward Conſciouſneſs; Or, which is 
the ſame, my Ideas of Senſation are Impreſſed upon my Mind from External Objects; 

That I have Reaſon, Will, and Perception, I Know, and have an Actual Perception of, 
from the Internal Impreſſions of my own Mind; I do not Perceive, I have Percep- 


ception by Reflecting, but by the Actual Senſe and Experience I have of it, as I do- 


not Perceive any Senſation by Reflection, but by the Real Incourſe of it upon my 


F. 16. Thus far Indeed they may be called Ideas of Reflection, when we come Hiw fat Ideas 


to Reflect upon and Conſider what Ideas the Mind has, of which theſe are one Sort J ee 


and Kind; but in this Acceptation of the Word, our Ideas of Senſation will be likewiſe /e, and in that 
from it's Actual Experience. | Y Ag 82 107 
F. 12. FARTHER, If the Ideas, Derived from the Mind in Diſtinction from thoſe, Name. 


Ideas of Reflection, becauſe they are another Sort, of which the Mind is Poſſeſſed % our Ideas 


which are Derived from External Objects were Ideas of Reflection, it is yet Gro Go hos 


Suppoſed in this Account, that they Reſult only from the Mind's Reflecting Peerve no 


more t0 be 


upon it's Ideas of Senſation, and the Operations of the Mind about them, which is „ 
called Idea, of 


alſo Unprov'd from what goes before, and is in Fact Falſe. 7 £591 Riflelion, rhas 
F. 18. Fox Moreover, all the Qualities and Properties of the Mind, which arc % Derived 


. from External 


not to be found in Matter, as that I Doubt, I Hope, I Fear, and the ſeveral other ohe. 


Paſſions, and Affections belonging to me, of Love, Hatred, Anger, and Averſion, A the 2yali- 


ties and Proper- 


and the Like, or of Perception, Willing, Judging, &. Are as much Real and Actual , of the Mind 


Ideas in ny Mind, as Sound, Colour, or Extenſion are; Nor are they Ideas, which as much Atual 


are Produced in me from Reflecting upon the Ideas of Senſation and the Operations e e 


of the Mind about them, ſince they are Impreſſions, which I Feel and am Senſible of fon, as our 


from within, without having the leaſt Reſpect or Regard to any Foreign Objects, pore of Sen- 
ation are; w 


or the Ideas of Senſation, which Ariſe from them; I may Doubt of the Faculties Aaaalſy Fer. 


and Properties of my own Mind, or of other Mens, I may Hope Concerning them, ceive 3th, and 


I may be Afraid of them, I may Love them, I may Hate them, or be Angry with 7 A 


them, and may Employ my Paſſions about them, without any Regard to Material 557%. 


Objects, or the Senſations, which they Produce in me; I may likewiſe Exerciſe all 
theſe Paſlions in Reſpect of Spirits, and Immaterial Subſtances, as Good or Bad An- 
gels, which this Philoſophy does ſeem to Acknowledge, the Notices of which Beings. 
cannot be Deriv'd from our Senſations ; And Laſtly, in Relation to Almighty God, I may 
Experience ſeveral of them, as my Fear and Dread, or my Love of him, my Hope or 
Foy in him, and the like: Theſe Properties therefore or Operations of the Mind in 


all theſe Caſes, are not Employed about any Ideas of Senſation, nor are they 


Deriv'd from them, becauſe all, Excepting the Firſt, are Own d by this Philoſophy to 
be Immaterial, and the Being of Almighty God in Particular is Endeavoured to be 
Proy'd to be ſo. 0 ena 1 Tao! ee 
Ap, What is faid in Reſpect of the Paſſtons of the Mind, of Love, Fear, 
Cc. Equally Obtains. in the other Faculties, which belong to it, of Perception, Will- 
ing, Judging, Reaſoning, or Remembering ; Namely, that they are in themſelves Original 
and Actual Ideas in the Mind, Deriv'd from thoſe Inward Impreſſions, which we have 
of them, as our Ideas of Senſation are, which we Receive from External Objects, 
and that they may. be, and are, Equally Employed about, Immaterial and Intelligent 
Beings, Abſtracted from any Ideas of Senſation, as they are about External Objects, 


and the Senſations which Reſult from them; and all theſe Ideas, both thoſe, which 


arc Originally in my Mind, and thoſe which are Derived from Senſation, may be- 

come Ideas of Reflection, that is, when I Reflect upon them. 5 £19) 

F. 19. As to what is ſaid in the Thirteenth Section, that Perception, and Volition; perception and 
or Thinking, and Willing, are the Principal Actions of the Mind, and that the O- Le, mo , 

thers Mentioned, are only Modes of thoſe Actions, that likewiſe does not Appear 2"; Hmis 


to be True; - becauſe all the Faculties and Operations of the Mind have an Equal gh. Jae. 
- eaſo- 


Claim to belong Primarily and Originally to it, they are all of them Fundamental weir Fudge 
Properties of it, and do Eſſentially Reſult from it; tis Confeſſed indeed, that there jg; 


is Thinking, and Willing, in Remembering, in Reaſoning, and Judging, but theſe 
Laſt are no more Modes of the Former for that Reaſon, than becauſe there is Exten- 


ſion in Solidity and Colour, and in all Material Properties whatſoever, that there- 


fore 


may be called 
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616 5 Concerning Simple Teas, 


fore all the Beings in is Univerſe, and all the Q PREY which Appertain t to. them, as 
only ſo many Modes of. ſuch Extenſion: „„ e 


Concorning F. 20. AnNoTHER: Kind of Simple Ideas, e this Philoſophy. eee ans 


Simple Ideas, thole, which are Derived into the Mind from Senſation and Reflection, ſuch are 


which in this 


Philoſophy are ſaid to be Pleaſure: or Delight. and n or Uneaſineſs, Power, ane ns 
ſaid ro be De- and Succeſſionnn 


rived from 


Senſation ans WV HEREAS az 5 5 | 15 Ideas, which Baer into the Mind, the ſame by Sorifitivir 
Reflection, as and Reflection, but they are Perfectly Different; Thus the Pleaſure, which is Crea- 


7 pt ted in the Mind from the Taſte of a Nectarine, or the Smell of a Role or a Violet, 
ence, Unity, and is Perfectly of another Nature and Kind, than what is Experienced from the Satiſ- 


Suzeeion ; 10 factions of Friendſhip, or from the Delight of Doing Good, or from the Joys of 
ri. hor Religion; We may call all theſe by one Name Pleaſure, but the Ideas are Different, 
Mind fm and vaſtly Diſagreeing; And therefore Pleaſure in this Senſe, is not an Idea either of 


theſe wo Senſation or Ra but is a General and Abſtracted Term, under which we 


Me 8 Comprehend, whatever is Pleaſing and Delightful to the Mind; Thus the Particular 
8 Colours of Red, Orange, Yellow; Green, Blue, or Purple, arc Idbas of Senſation, but 
= 8 2 no one J hope will therefore Affirm, that Colour in General is ſo, which is an Abſtracted 
5 Idea, Made and Formed by the Mind from thoſe Diſtinct and Various Senſations. 


WgRAr has been Affirm'd of Pleaſure, is likewiſe True of Pain and Uneaſineſs ; 


ſince the Pain, which is Produced from the Point of 'a Needle, is Different from the 


Uneaſineſs, which Ariſes from the Ill Uſage or Ingratitude, which we Receive from 
Others, in Return for any Good Offices Perform d to Them. 


| 8 be F. 21. As to the Pleaſure or Pain, which is Suppoſed to be Annexed by Almighty 


, e Or God to moſt of the Ideas, which we have, with a Deſign Mention'd in this Philoſo- 


n phy, to Incite us to Purſue ſuch certain Actions and Thoughts, and to Deter us from 
eee, / others, I ſhall only Say, That whatever Pretences this Philoſophy may make to the 
ren beds 4. giving us due Sentiments of the Wiſdom and Goodneſs of God, and Inſpiring into 
»exed by Al. our Minds a Juſt Knowledge and Veneration of him, it will be a hard Matter for 


na ef ww it to Prove, that Almighty God only Intended, that we ſhould follow our Pleaſures 


14eas ; and the in this Life, and that, what we ſhould moſt Avoid, ſhould be the Pains of it; Tis a 


FORD of ſaeß Syſteme of Divinity, or of Morality, well fitted for an Epicure, but how it wil Suit 
with the Rigorous Diſcipline of the Chriſtian Scheme, which Teaches us to Bear 
and to Suffer, and that Pain is ſometimes our Duty, Thoſe would do well to Con- 
ſider, who Profeſs that Religion, and yet Eſpouſe this Philoſophy. 
Brsipks, in the Nature of Things, Pleaſure and Pain are no Standards to Adjuſt 
our Actions by; ſince we ought not to Depart from what is Becoming us, as Ratio- 
nal Creatures, for any Fear of Pain, or any Proſpect of Pleaſure, and we are not 
to Conſider, what we are to Feel from, but what Reaſon we have for, our Actions: 
But Perhaps it may be Thought I Strain this Matter too Far, when 1 Charge the 
Pretent Philoſophy with making Pleaſure and Pain the Meaſure of what is Good, 


or what is Evil; Which yet will not be found ſo, in the Proceſs of this Eflay, 


ſeeing it does Expreſly. Aſſert This; And that the Preſent Account of Pleaſure and 
Pain being Annexed to our Actions and Thoughts by God, in Order to Raiſe us 
to the Purſuit of ſomething or other, has a Direct Tendency to the Aſſerting the 
ſame Doctrine, is what I here Affirm; Since, If Almighty God intended to Excite 
our Minds into an Activity, by the Pleaſure and Pain Affixt to certain Ideas, it was 


his Deſign, that Pleaſure and Pain ſhould be the Motives, according to which our 


Actions and Thoughts ſhould be Directed; and Conſequently, when we did any Thing, 
which was Uneaſy or Painful to us, we Acted Contrary to God's Deſign and In- 
tention, and when we Purſued our Pleaſures and Delights, we Preſerv'd the beſt Con- 
formity to it; How far this is Rational, I Believe I need not Say, and how far it is 
Me. Locke's Pious, or Gives us due Sentiments of the Wiſdom and Goodneſs of t e Soveraign 'Diſpo ſer 
Kay. Of all Things, the Knowledoe and Veneration of whom ſhould be the chief End of all our 
_— Thoughts, and the Proper Buſmeſs of all Underſtandings, Iwill not Say, unleſs fo far, that 
it muſt give every Conſiderate Man a very Mean Opinion of the Deity it's {elf : The 
- Caſe ſeems to be this; That Almighty God has been Pleaſed to Create all Things in 
that Manner, that theſe External Beings, with which we Converſe, are Fitted and 
Adapted ſo to our Organs of Senſation, that as we Receive the Perceptions of 
TOs or of Pleaſure, from them, it in Prudence becomes us to Avoid and Shun, or 


to 


Ws” 
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to Uſe and Embrace them, ſo far as is either Conſiſtent with our Duty, or our Love 


to him; but he has not Annexed theſe Ideas of Pleaſure and Pain, as Motives or 


Incentives to our Thoughts and Actions, and as a Rule and Standard, by which we ſhould 
Conduct them; The Firſt is an Inſtance indeed of his Wiſdom, his Power, and Good- 
neſs ; but to do the Laſt, would be an Argument, that he Originally Deſigned to 
Encourag ge all the Pleaſures of Vice, Licentiouſneſs, Lewdnets, and Debauchery 
in the World, which is a much Worſe Notion than Epicurus ever had of the Deity, 
who by him was Suppoſed not to Concern himſelf at all in the Affairs of it. 

F. 22. CONCERNING Exiſtence and Unity we ſhall Say no more, than what has Contra 
been already Alledged in Reſpe& of Pleaſure and Pain, that they are Abſtracted I- Uni and Ex. 
deas, and ſuch as tlie Mind Forms to it's ſelf, from what it in Fact does Experience; e ee 
Would it not be an Odd Fancy to Affirm, that Number in General was an Idea of 610 Ideas 


Senfation and Reflection, which is not any Certain or Determined one? for it is 9 er 
NA ion AH 


neither 1, nor 2, nor 10, nor 100, and therefore cannot be an Actual Idea of Sen- Aegean, but 


ſation, nor is it an Idea of Reflection, becauſe what is ſuch, is ſaid to be Derived et 15 5 
For me the 


from our Reflecting upon our Actual Senſations, but there can be no Reflection % 


upon a Senſation, which never was, that is, of Number in General; And the ſame is 
True of Unity and Exiſtence, which are not Ideas either of Scnfation or Reflection, 
but are Created by the Powers of the Mind and Abſtracted by it. 

TIE like Reaſoning does alſo Equally Extend to Power, and Succeſſion. 

F. 23. ArTER having Settled the foregoing Points, this Philoſophy Proceeds to ſome 277 rhils/opty 
farther Conſiderations Concerning Simple Ideas; And the firſt Aſſertion, which we 5 
meet with is, that whatſoever is able by Affecting our Senſes to Cauſe any Percep- . 


tion in the Mind, doth thereby Produce in the Underſtanding a Simple Idea, which or Simple T. 


deas may Pro- 


would be a Poſitive one, altho* the Cauſe of it were a mere Privation The Queſt- , from 4 


jon here therefore is, whether a mere Privation can Affect the Senſes, fo as to Pro- Privative 
t Canſe. which 


duce an Idea in the Underſtanding, for if it can, there is no Manner of Doubt, bu 
is likewiſe Say 


ſuch an Idea will be as Poſitive, as any other. PD op withaus 
On the Contrary, what Idea is it Poſſible for a mere Privation to Produce This 3 5 
r. Locke 8 


Paper, which I Write on, does Impreſs a Certain and Determined Idea upon my Eflay, 
Mind; Remove it, and have None, Excepting of the Space, which it Left, and which Chap. g. 


does not Ariſe from the Abſence of the Paper, but from the Preſence of a new NOS: 


Cauſe to Produce that Idea in me. 
Thus I have the Idea of Matter and Space, Annihilate the one, and Suppoſe with 


Borellus a Privation of the Dimenſions of the other, and he will be a Shrewd Meta- 
phyſician Indeed, who can find any Poſitive Idea in his own Mind from ſuch Priva- 
tions, and a much Shrewder, if he can Perceive an 1 Ability in e Privations to Af- 
fect his Senſes. 

' Tis ſeems to be too Notorious and Plain, that erte of any Kind can on- 
ly Infer the Abſence of an Idea, where it is not Impreſſed, but not the Preſence of a 


_ Contrary one to that, which would have been Impreſſed, had there been no Pri- 


vation. | 
LEr us take the Mages Mentioned in this Philoſophy, of Heat and Cold, Light 


and Darkneſs, or Shadow, Motion and Reſt, which are all Confeſſed to be Poſitive 


Ideas; but that the Cauſes of any of them are Privations is Aſſumed without Proof, 


and cannot be Granted for Asking only, and we may in General opined that no 5 


Privation can Produce a Poſitive Idea, or any Idea at all. | 
F. 24. As to what Reſpects Heat, there is no ' Queſtion Concerning it, every one The idea # 


but Cold not Pro- 


will allow it to Produce a Politive Idea in us, and that Cold does ſo likewiſe, 4% 1 . 


that Cold is barely a Privation of Heat, and has not a Poſitive Cauſe, by which the from a Priva- 


Mind becomes Senſible of it, is more 18 this OR 68 . to Prove, or #ive gqauſe. 


but from a 


\®" 15 95 eee = Contrattive 
For if we Conſ FR Cold in Relation to > External: Beings, it is laveſied with Rt x Force, as Heat 


perties as Actual, and as Poſitive, as thoſe of Heat are; It Congeals and Cements Fluid fre an, * 


Bodies together, as the other Diſſolves and Diſunites them; It has Various Degrees of 


Force, as the other has; Lifts and Raiſes Ponderous cabllinces and Strikes and ah 


rates into Earth and der to a Conſiderable Depth. 
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is Contrary to it, it can only Inter the Ceſſation 0 that Ge cn Introducing 
a New and Oppoſi te one. 


AND thus in Relation to our 7 5 the Cold, which we Feel, is not a bare Priva- 


tion of Heat, but Proceeds from the Acceſs of a Contrary Force, Acting upon our 
Organs of Senſation; That is, Heat Proceeds, according to what has been before 
Explained, from an Expanſive Force, and Cold from a Contractive, which are both of 

them Equally Poſitive, and Equally Poſitive Cauſes of thoſe Ideas in us. 
The Idea of F. 25. Liehr, and Darkneſs or Shadow, is another Inſtance Propoſed by this 
Dgr{neſs or Philoſophy, Light is Confeſſed to be a Poſitive Idea, and to be Derived from a Po- 


Shadow not 
Produced in 
our Mind from Without any Conviction of their being ſo. | 

rh pgs Fok the moſt, which can be with Certainty Alledg'd is, that as the Rays of the 
than Light is, Sun Impreſs a Brightneſs upon the Medium, thro which they Paſs, and therefore 
2 Eh 9 Communicate a Kind of Vivid Colour to it; ſo the Abſence or Interception of them 
the Exianſrve Deprives the Medium of that Brightneſs; but the Darkneſs or Shadow, which Succecds, 
Force of the may be owing to the Native and Proper Color of the Medium in ſuch Circumſtan - 


Medi d 
oh 0. Fo ces of the Light' 8 Privation. 


the Contract. IHUs, if Water is Shone upon with the full Rays of the 1 it Receives from 
rn thence a Beauty and Luſtre, which is loſt in a Kind of Darkneſs and Obſcurity, when 
thoſe Rays are Intercepted by a Cloud; which Complexion and Hue is not yet ow- 
ing to the Privation of Light, but to the Colour, Nature, and Temper of the Me- 
dium in ſuch a Circumſtance, which in ſtill other Circumſtances is Continually Va- 
ry'd and Altered, that is, as the Expanſive Force is Diminiſhed, or the Contractive 
Increaſed, which Forces we have ſhewn to be the Occaſion of all the Colours we 


Experience. 


So likewiſe Black, does not Proceed from a Privation of White, ſince Blew, Ye 


low, Green, and every other Colour is a Privation of White, as well as Black is, 
and yet every other Colour is not Black ; Light and Darkneſs, or Shadow, as alſo 
White and Black, ſeem to come under no other Conſideration, than all other Co- 
lours do; They Equally with them Produce Poſitive Ideas in us, and are Equally ow- 
ing to Poſitiye Cauſes Ariſing from the Nature of the Mediums, and the Various 
Affections of them, in which theſe Viſible Qualities are; That is, Light Proceeds 
from an Expanſive Force, by which the Optick Nerves are Acted upon by Impulſe; 
and Darkneſs Proceeds from a ContraQive Force, by which the ſame Nerves are 
Attracted towards the Medium, and from whence we Thruſt out our Hands in the 
Dark, in Obedience to ſuch Attraction of our Neryes, and our Eyes are more Intent 
on, and Protrude themſelves forwards in it; The - Contrary to which happens in an 
Exceſs of Light; The Eye Declines it from the too Grear Impulſe upon it, and the 
Motions of our Hands and Body are Alert and Vigorous, not Stupid, and Heavy 


or Contractive. 
The Idea of F. 26. IRE laſt Inſtances Mentioned in this Philoſophy are Motion and Reſt, the 


Reſt not Pro- the laſt of which is ſaid to be a Privation of the other, and yet to Produce a Poſi- 


duced from a . , 
eſe tive Idea, which is in ſo many Terms Deny d; For as Motion Produces a Poſitive 


Cauſe, no Idea in the Mind, that is, of a Continual 3 of Place in Reſpect of the Body, 


han Mo- 
ne Zig Which is Mov'd, fo a Privation or Ceſſation of ſuch Motion can only Cauſe a Pri- 
Proceed ing 


from 1: of it; The Poſitive Idea of Reſt, on the Contrary, is as much Derived from the Poſi- 


as the laſt from tive Continuance of the ſame Body in the ſame Place, as that of Motion is from 


the Exparſive. the Continual Change and Altcration of Place, unleſs a Variation of Place is a Poſi- 


tive Cauſe of an Idea, and the Continuance of the ſame Place is not, which can- 


not be Afﬀirm'd; Moreover, if we Examine into the Cauſes themſelves of Mo- 
The Diſtindtion tion and Reſt, they will Appear to be Equally Poſitive, the Firſt Proceeding from an 
of ideas as Expanſive Force, and the Laſt from a Contractive. | 
they ane fer. F. 27. Tux Diſtinction of Ideas, as they are Perceptions in our Minds, from what 
cept ions n our 8 
Minds from they are in Bodies, is a Triffling one, ſince there can be no ſuch Thing as Ideas in 
what they are Bodies, no more than there can be Perceptions in them; Qualities there are Indeed 
od og Inherent in Bodies, which Raiſe ſuch Certain and Determined Ideas in us, and the 


0s 8. kg will be, whether our Ideas are EA images and Reſemblances of ſuch Qualities. 
ok 2. | T H16 


Zur the privation of one Ges pgs" Heat, cannot 4 2 Productive at e mr 


ſitive Cauſe, whereas Darkneſs and Shadow are ſaid to be Erivations, but tis Affirm d 


vation or Ceſſation of ſuch an Idea, without any Poſitive one Impreſſed in the Room 
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Chap. III. Concerning Simple Ideas. 
- Tris Philoſophy Aſſerts, that in ſome Caſes they are, and in others not, and ac 
8 Divides theſe Qualities into two Sorts, Primary or Original, and Secondary 


or Imputed ; the Firſt Sort, as Solidity, Extenſion, Motion or Reſt, Number and Fi- 
gure, arc ſaid to Exiſt in Bodies themſelves, and to be the Exact Patterns of thoſe 
Ideas, which we Tranſcribe from them, and of which therefore our Ideas are the 
True and Juſt Reſemblances. 

THE Laſt Sort, as Sweetneſs, Blueneſs, or W and Colours, Taſtes, Odours, 
and Sounds in General, are Athrm'd on the Contrary, not to Exiſt in Bodies them- 
felves, nor arc our Idcas of them the Portraitures or Draughts of any Real Qualities, 
which are Inſeparable from them. 

1/4. BRECAUsk, Solidity, Extenſion, Motion or Reſt, Number and Figure, will be in 


Bodies, whether we Perceive them or not, whereas Colours, Taſtes, Odours, and 


Sounds are not there, but when we Perceive them. 


2d. BECAUSE, when we do Perccive them, they are not Really there, but in our 


Perceptions only, which Ariſe from certain Powers in Bodies fit to Excite them. 
34. BECAUSE, theſe Powers in Bodies are Ultimately Reſolved into the pen 
Qualities of Extenſion, Figure. Motion, &c. 


F. 28. As to Solidity, Extenſt ion, Motion or Reſt, Number and Figure; They are The Primar 
Dualities of 


Bodies either 


are not the Real Reſemblances of any Thing but themſelves ; But let us Conſider Aalen, 


them, as the Properties and Affections of Particular Bodies, and we ſhall find them _ 5 
0f He Min 


all of them General and Abſtracted Ideas, and therefore are their own Archetypes, and 


to be no ways Diſtinguiſhed from the other Qualities of Bodies, which are Termed 


Raiſe ſuch Determined Ideas in our Minds, and that there is no Likeneſs betwixt 
the Idea and the Quality in the one Caſe, more than in the other. 


thoſe Explicite Senſations in the Mind, as the Whiteneſs, the Blackneſs, or the Va- 
riegated Colours of the one, or the Vellowneſs of the other; And the Ideas or Sen- 


fations of ſuch Solidity or Extenſion are, as unlike the Qualities or Powers, which 


Impreſs them, as Perception 1s unlike the Body, which is Perceiv d, or as the Smell, 
or Taſte, or Colour of a Roſe, or a Violet, is unlike thoſe Qualities, which Cauſe 
thoſe Ideas in us. 

THE Solidity or Extenſion of Marble or Gold, ſo far as they are Ideas of Senſa- 
tion, and not of Abſtraction, are alſo upon the Level with thoſe of their Colours, 


that is, they no longer Exiſt in Bodies than they are Perceived, Excepting in their 


Powers of Producing at any Time thoſe Senſations in us. 
For in all theſe Caſes, the Perception of Solidity or Extenſion, and all the other 


Ideas, which Ariſe from the Primary Qualities of Bodies, are no more thoſe Prima- 


ry Qualities, which are only ſo many Powers of Producing ſuch Actual Senſations 


in our Minds, than the Heat or Warmth, which we Receive from the Fire, or the 
Pain from the Poinr of the Needle, arc the Real Qualitics in Fire, an the Needle, 


which Cauſe thoſe Perceptions in us. 


As to the Laſt Reaſon Mention'd in the Foregoing Section, W the Secon- 


dary Qualities of Bodies are Different and Diſtinct from the Primary, Namely, be- 
cauſe they are Ultimately Reſolved into the Latter, it ſo Entirely Depends upon the 
Corpuſcular Scheme of Philoſophy, that we ought to be very Certain of the Truth 
of that Syſteme, before it can be Allow'd to have any Validity or Force in it; For 
if we are not willing to Grant, which a Rational Inquirer into Nature will not 
eaſily do, that the Phanomenons of Colours, Taſtes, Smells, and the other Secondary 
Qualitics of Bodies, are not to be Solv'd by the Various Figures of the Parts, and the Con- 


texture of them, 'tis an Arbitrary Aſſumption to Say, that all the Secondary Qua- 
lities are Ultimately Reſolved into ſach Corpuſcles, and this little Excurſion into Nas Mr. Locke's 
tural Philoſophy might well enough have been Spar'd, unleſs theſe Celebrated Meta- Eday- 


phyſicks had known ſomething more of it; To Conclude this Chapter, we need 
Say no more, unleſs, that in the Former Parts of this Philoſophy we have Shewn, 
how the ſeveral Qualities of Bodies, both Primary and Secondary, may be Accounted 
for from the Doctrine of the Expanſive and Contractive Forces, and that in Nature 

14 there 


or elſe upon 


Secondary or Imputed, that they are all of them Equally Powers in thoſe Bodies to 2 yo e 
with the Secon- 


dary ones, as 
to their being 


Thus the Solidity, or Extenſion, of Marble or Gold, ſo far as it is not an Ab- Neſenblances 
ſtracted Idea, but is Derived into the Mind from an Actual Feeling of each Body, : 
or from the Viewing of it, is as much an Effet of a Power in either to Produce 


0 


— —— — 


— 8 


chere is no Real Diſtingion betwixt them; and which Diſtinction is 5 tt Ne- 
ceſſary by the Abundant Follies and Abſurdities of the e Syſteme, or "_ 
Syſteme of a Similar and e Matter. 


Concerning Perceptis. : | 


The Account 5. 1 MIS Philoſophy having T reated of Simple 1 in General, Ho afterwards 3 
ff 2666 of thoſe of Senſation, or of Senſation and Reflection together, Goes on N 
Philoſophy tO the Ideas, which more Particularly belong to Reflection. 3 


our off Fore 1/4. AND the Firſt is Perception, in which the Mind is faid to be for the 3 | 


ce ption. 5 
Mr. Locke's Part Paſſive, ſince what it Perceives it cannot Avoid Perceiving, and what this is, A 
on „ We cannot otherwiſe Know, than by Reflecting on what Paſſes in our Minds, when 14 
Bock. we See, Feel, Hear, &c. = 


24d. Ir alſo Informs us, that Impreſſions made on the outward Parts, if they are 
not taken Notice of within, Cauſe no Perception, as is Seen in thoſe, whoſe Minds 
are intently. Buſted in the Contemplation of Certain Objects; ſo that, where there is 
Senſe or Perception, there ſome Idea muſt be mas Produced, and Preſcnt in the 


Underſtanding, 


5 34. Wx are farther Told, that the Ideas, we Receive from Senſation, are often in 1 
| _ Grown People Altered by the Judgment, without our taking Notice of it; Thus a $ 
1.8 Globe of any Uniform Colour, as of Gold or Jet, being ſet before our Eyes, the I- A 
14 dea thereby Imprinted is of a Flat Circle Variouſly Shadowed, but being Accuſtom- 3 
i cd to Perceive, what Kind of Appearances Convex Bodies are wont to make in 3 
1 us, the Judgment Alters the Appearances into their Cauſes, and from that Variety 3 
| of Shadow or Colour Frames to it's ſelf the Perception of a Convex Eigure of one 3 
| Uniform Colour; and this by a ſettled Habit is Performed ſo Readily, that we take 2 
W that for the Perception of our Senſation, which is but an Idea Formed by the Judg- . 
5 ment, ſo that one ſerves only to Excite the other, and is Scarce taken Notice of E 
MW it's ſelf; as a Man, who Reads or Hears with Attention, takes little Notice of 
* the Characters or Sounds, but of the Ideas, that are Excited in him by them; Thus L 
1 Habits come at laſt to Produce Actions in us, which often Eſcape our Obſer⸗ 3 
RM vated: 4 
5 4th. Ir is likewiſe Alledged, that Perception ſeems to be That, which pus the L 
5 Diſtinction between the Animal Kingdom, and the Inferior Parts of Nature, as 1 
[ Vegetables, whether Senſitive or other, &. And that, even in an Oyſter or Cockle, 
N there is ſome Degree of it, tho they have not, it is likely, ſo an nor ſo Quick 
| Senles, as a Man, or ſeveral other Animals, 
ö 5h. LASTLY, Perception is Affirm'd to be the firſt Step and Degree towards 
Knowledge, and the Inlet of all the Materials of it; ſo that the fewer Senſes any 
Man has, and the Duller the Impreſſions made by them are, the more Remote he is 
[ from that Knowledge, which is to be found in other Men. 
| The Mind vt F. 2. Tue Mind in Reſpect of Perception is here Afﬀirm'd to be for the moſt Part 
Paſſive only in 
| is'; Perceptions, Paſſive, and the Reaſon given for it is, becauſe it is fo in Reſpect of it's Senſations, 
| ds thoſe of Seeing Feeling, Hearing, Cc. | 
40 IF therefore That is Meant, that Senſation and Perception arc Reciprocal Terms, 4 
=_ Namely, that we have no other Perceptions than thoſe of Senſation, and our Senſa- _ 
| tions are our Perceptions, It will not be True, according to the Profeſſions and 3 
| i Acknowledgements of the Preſent Philoſophy, which Owns, that we have Percep- J 
3 tions of a Different Nature from thoſe of Senſation, to wit, thoſe of Reflection; | 4 
WW And Farther, it our Perceptions arc all Reſolvd into our Senſations, it could not i 


be ſaid that the Mind is for the nit Part Paſſive in it's Perceptions, fi ince it would 
be always, and in all Caſes, or at no Time, nor in any Calc, ſo. 

I is Plain, what this Philoſophy Aims at, Namely, to Reduce all Perception to 
Senſation, and to make the Mind Paſſive in the Impreſſions it Receives, that ſo the 
Fond Notion of it's being a Raſa Tabula, or a Blank Paper, may be the better Eſta- 


bliſhed in the Preſent 88 of Ideas. ON 
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Chap. — --£ oncerning Perception. "I 21 


ON the Contrary, it is Evident, that the Mind is both Active and Paſſive in it's 


| Perceptions. 


HAT it is Active, is Evident from all the Voluntary Ideas, which it Raiſes and Ex- 


| cites II- it's ſelf, by Study, Contemplation, or Reflection, and by it's Intent and Eager 


Purſuit of thoſe Ideas in Preference to any others, ſo far, that very Forcible Impreſlions, 
made upon it from External Objects, ſhall not be Obſery'd by ir; That it is alſo 
Paſſive in it's Perceptions, is from hence Manifeſt, that it cannot Avoid in certain 
Circumſtances, the Senſations, which are Impreſſed upon it from the Force and Vio- 
lence of External Objects ; and yet it is likewiſe Plain too, that in that Paſſion of 
the Mind from Foreign Caules, it is at the ſame time Active, ſince it does not only 
Receive Pain, or any other Involuntary Idea from Senſation, but at the ſame Time 
Reſents it; It Recoils and Reflects upon it with a Force Equal, if not Superior, to the 
Action, which Diſturbs itz And any one may as well Affirm, that Fire is merely Paſ- 
ſive, when any Impreſſion is made upon it, as that the Mind is ſo. 

THERE is another Property, which belongs to the Mind in Reſpect of Perception, 


when it does not Appear to be, cither Active or Paſſive, but in a certain Kind of 


Equilibrium; Namely, when we have either a General Senſe or Perception without 


any Explicit Ideas, or when our Explicit Ideas Float in our Minds without any very 


Particular Obſervation, as in what is call'd a Reverie, 


F. 3. IN Order to Solve theſe Various Phænomenons of our Perceiving, let us The Phi. 
Suppoſe the Mind to be an Active, Intellectual Principle, Conſiſting of Thought, new of Fer- 


Seals, or Intelligence, which does not Imply any Thing of Matter, unleſs Thought Ne, 


5 or Senſe is an Avow'd Property of it, which no Philoſopher 1 65 Pretend to Shew, Veſis of the 


Mind's being 
or to P Ove. an Alive and 


FIRST, if therefore there is an Action of this Senſitive mad Intelligent Principle, no: a Paſive 


which is Greater than the Impreſſion, which is made upon it from the Body, or from 5 8 Y 


Matter, or from the Action of other Mens Minds, the Force of the one will be Su- 4&ion of rhe 


perior to the other, and in that Cafe the Mind will bc Active, and the Body, or Mind fy an 

Matter, or other Mens Minds Paſlive. - e ; 
Tus, where the Mind is Active, as in Study and Contemplation, it is little, or not Mind will bs 

at all, Affected with it's own Senſations ; and even the External Impreſſions from o- Ae. 

ther Mens Minds, tho Attended with a very Senſible Pleaſure or Pain, as thoſe of 

Praiſe and Reproach, carry in this Circumſtance of the Mind a very Inconfiderable 

Force with them, and the Aggreſlor in Calumny and Reproach often Proves the Pa- 

tient; And it is the ſame in the Natural and Innate Action of the Mind, which the 

Greater it is in it's Real Conſtitution, the Leſs Impreſſion do any External Powers 

or Forces make upon it; So that he, who is by Genius and Complexion Endu'd with 

the moſt of this Action, is the moſt Magnanimous, and finds the leaſt Concern from 

any External Violences, whether of Senſitive Pain or of Pleaſure, or of Reproach or 

Injury, or even of Commendation, and Conſequently is the moſt Conragious and 

Undaunted, and the moſt Reſolute in his Purſuits or Atchievements 3 This Action 

of Thought, Senſe, ot Intelligence, ſeems farther to Conſiſt in a Force of Exertion 

or Expanſion, by which it Dilates it's ſelf to the whole Material Syſteme, which is 

United thereto, and by Conſequence to all External N ature by the Mediation 


bot 1t- 


F. 4. FROM this Account of the Action of the Mind, it is Manifeſt. 
iff. THAT the Mind docs always Think, that is, has always Senſe and Intelligence, ce: from the 


and is Endu'd with a Native Action belonging to it, that it is in a Continual Diſ- 3 


poſition to have Ideas Impreſſed upon it from out ward Cauſes, or to Conceive them 4% Aid al. 


from it's own Capacity of Acting, and that, either of theſe Ways, Perceptions may 2 TO, 
FLAT It 5 1deas 


be Produced in the Mind. EMEA ob 
2d. THAT all our Ideas are not Originally from Senſation, and then Reflection, nally from Sen- 
ſince we have Equal Reaſon to Think, the Mind was firſt Endued with an Active e 


there is an In- 
Power of it's own; as well as it is Certain, it now Exerciſes ſuch a Power, in it's nate Intelli- 


Reflections, Diſtinct from Senſation. gence and At. 


34. THAT it would be no Objection againſt this Original Action of the Mind, and , EY 


this Innate Intelligence in it, altho' we could find no other Ideas there, Excepting “ Various 


Properties Are 


ſuch as were Deriy'd from Senſation ; Since our Original Ideas may be Worn out 5 f 
and Effaced from the Continual Importunity of our Senſes, as well as our Preſent hence. 


Senſations 
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Second, if the 
Tnnate Action 
of the Mind is 


Leſs than the 


Impreſſion, it 
is Paſſive. 


Concerning Perception. — E V. 


Sen may be, by Future ones; Thus Suppoſing any one had Livd for ſome 
Years in an European Country, and was Remov'd from thence to an Hadian, where 
many of theſe Objects did not Occurr to his Senſes, there is no Doubt, but they 
would in a Courſe of Time be Obliterated from the Mind, which yet would be no 
Proof, that it never had any Notion of it's former Ideas. 

4th. Taar therefore, if there is an Innate Intelligence and Action belonging to 


the Mind, it is not certain, but it might Pre-exiſt to it's Union with the Material 


Syſteme; it being wholly in the Pleaſure of it's Creator, whether it ſhould Exiſt 
before, or Immediately upon, it's Conjunction with it. | 

5th. Taar from this Innate Action and Intelligence of the Mind are in a great 
Meaſure Derived the Various Properties, which belong to Animate Bcings ; Namely, in 
Men, the Natural Pride or Elation of Spirit, or the Humility and Depreſſion of it, and 


the other Qualities Obſervable in Humane Nature, both in Reſpect of it's Temper, 


Complexion, and Duration; and in Brutes, the Fierceneſs and Courage, or Stupidity and 
Tameneſs, and the ſeveral different Affections and Properties, Which we behold in 


them. 
Tris is the Foundation of that Pſycheometria, Mentioned in the Firſt Part of 


the Principles of the Preſent Philoſophy Examined ; To Wit, an Innate Action and 


Intelligence of the Mind, by which one Perſon is Diſtinguiſhed from another, and 


by which one Species of Animals has it's Peculiar Difference from all others what- 


locyer. 
AND I do not much Queſtion, by a Juſt Conſi Jeiation of the Animal World in 


this Way, but there may be a Philoſophical and Mathematick Account given of 
the Various Properties of Senſible Beings, of Virtue and Vice, and of the Immortal 
Duration of our own Minds, as well as of the Periſhableneſs of all other Creatures; 
but when I Speak of Virtue and Vice, I Speak of them in a Natural Senſe, Reli- 
gion being of a Different Genius and Complexion, and Depending Men Different 
Arguments, Namely, thoſe which are Derived from Teſtimony and Fact. 


F. 5. SeconD, If the Action of this Senſitive and Intelligent Principle is Inferior 


to the Force, which is Impreſſed upon it from the Body, or from Material Beings, or 
from the Action of other Mens Minds, the Mind will in ſuch a Caſe be Paſſive. 


Tavs, in all Involuntary Ideas or in Painful ones, where the Impreſſions are 


Greater than the Action of the Mind, it Suffers and is Paſſive; and ſo, if the Action 
of other Mens Minds is Superior to that of our own, we likewiſe Submit, and ber 
come Tractable and Obedient to the Impreſſions Received from them. 

FRO whence it Follows, 

1//, THAT the Force of the Mind is Weakened ind Impaired 5 the External 
Violences upon it, and even by our Common and Ordinary Senſations. Thus Blind 
Men are Generally found to be Quicker and Livelier and more Vigorous in their 
Intellectual Faculties than others; becauſe they are not Liable to many of thoſe Im- 


preſſions, which are ſtruck upon the Mind from External Objects, and in which the 


Mind is Principally and Chiefly Paſſive. 


Thus likewiſe, thoſe who Reſign themſelves to the Pleaſures of Luxury and che 


and to the Impreſſions of their Senſes, are Weaker in their Intellectual Faculties than 
others; becauſe the Mind is Paſlive, and the Proper Action of it Diminiſhed by ſuch 
Inſults made upon it. 

ALso the Native Action of the Mind is ; Impaired by Pain Ariſi ing from Corporeal 
Beings, or from the Inſolence or Action of other Mens Minds upon it; becauic in 
all theſe Caſes, the Action of other Beings, ſo far as they Affect the Mind, 
is Superior to the Action of it; but theſe, being only Temporary Impreſſions 
or Violences upon the Action of the Mind, have only a Suitable Effect, that is, a 
Iemporary one, the Mind ſtill Reſtoring It's ſelf to it's Priſtine and Native 


Action. | 
24. THAT the Immortality of the Soul is from hence Demonſtrable; ſince it has an 


Action Peculiar to it's ſelf, which is ſo far from being Extinguiſhed by the Separa- 


tion of the Body from it, that the Senſes do Actually Impair and Weaken it in 
moſt of the Inſtances, wich can be Namd. 


34. THAT, as to it's Nature, it is alſo Immaterial ; ſince the Properties of Matter are 


Directly Repugnant and Oppoſite to thoſe of the Mind, the Mind being often the moſt 


Active, 
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Animate Being, and of it's Proportion to the Motive Force of the Mind, as alſo of 


and Body Exerted it's Actions, in Compariſon with another, there might be a Deter- 
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Chap IV. Concerning P erception.” 62 3 
Active, when it Suffers the leaft from TINS, and the moſt Paſſive, when PINE is 
the moſt Active upon it. 

F. 6. Tad, thete is another Prove of the Mind, which we Gal by Expe- Third, when 
rience, when it is neither Active nor Paſſive, as in Reverics, or in the Floating of L. % Inrare 
deas in it without any Particular Obſervation of them, or when there is a General ind if re, 
and Confus'd Senſation, without Perhaps any Particular or Explicit Ideas at all; And e be Impr. 


ſion, there is 


in this Caſe, the Action of the Mind ſeems to be in an Equal Poiſe, with tha OF Equili- 


the Material Syſteme United to it. „ 


1. FRo hence Reſults the Union of the Body with the Soul, which Depends _ : oy 
upon this exact Balance betwixt them; and the Separation of the one from the other Paffve args 
Ariſes from an Exceſs of the Action of the one above the other, by which the Di- 

vulſion is made; Thus any Great Diſtempers in the Body, or any Extraordinary Pains 
in it, or any Violent Emotions of the Mind, are follow'd by Death: So that all the 
Science of Phyſick muſt Rationally Determine in this, viz. In a Knowledge of the Proper 
Force and Action of the Mind and of the Body, and by what Methods an Aquili- 
brium may be Preſery'd betwixt them. 

24. FrRoM hence likewiſe it Follows, that all Seadhle Creatures are Endu'd with 
Free Will in their own Nature; fince the Mind, and the Material Syſteme Annexed 


to it, are in an Equilibrium, and yet we find a Power in all Animate Beings to Ex- 


ert an Action, which ſhall make an Oyer-Balance. 


F. 7. FouRr, it is not Impoſſible, but the Motive Force of the Mind may be in Fourth, not _ , 
fome certain Proportion, or other, to the Force of Perception in all Animate Beings; ig ok 
and that theſe Forces or Intenſions of Perception may be Infinitely Various in the Fes of the 


feveral Claſſes and Orders of them; and that the Force or Intenſion or Intenſeneſs of Mind may be 


Perception is Infinitely Greater in Men, than in any other Animals. 3 
FROM Different Suppoſi tions of the Force or Intenſeneſs of Perception in nth the Force of 


Perception, 
from whence 


the Active Force of the Material Syſteme upon it, might be Derived a Perfect and the Phanome- 


Compleat Pfycheometria, by which all the Properties of any Poſſible Syſteme of dn of all 
Mind and Body would be Mathematically: Aſcertain'd and Explain'd. Fee nr gs 
Ir to this were Added the Proportions of Time, in which one Syſteme of Mind Mathemati- 
_ Explained; 
mination made of the Degrees of Knowledge, and Attainments, which one would 
Have and Arrive to, in Reſpect of the other, 

AnD in General, we ſhould Firſt find, That, If the Force or Intenſeneſs of our own 
Perceptions is Infinitely Greater than that of an Inſet, and if the Motive Force is 
Proportional to the Force or Intenſeneſs of Perception, and if farther the Action of 
the Material Syſteme is in an Equal Poiſe or Balance with the Animal one, it would 
Follow, that if a Human Mind was Annexed to the Material Syſteme of an Inſect, 
it would Diſſipate and Deſtroy it, the firſt Moment of it's Union, becauſe it would 
not be able to Suſtain the Immenſe Force and Action of a Human Soul; From 
whence there would be Reaſon to Admire the Wiſdom and Contrivance of our 
Maker, who had io Exactly Suited the Temper and Action of each Body, to the 
Action of the Soul, which Informs it, that it would be Impoſſible for them to 
Subſiſt together, unleſs with thoſe very Proportions of Action in Both, which he has 
Allotted anud Aſſignd to Each. 

F. 8. Fiern, If farther the Intellect, the Knowle or Underſtanding, of Ani⸗ Fifth, from 
mate Beings, is Suppos'd to be Increaſed in a Reaſon Aſſigned of the Force or In- the Preceding 
tenſion of Perception in thoſe Beings in a Time Given, let the Different Forces or ee 3 
Intenſions of Perception be Multiplyed into Times, which are Reciprocal, and the %%%, and Un. 
Intellect, the Knowledge, and Underſtanding, will be on both ſides Equal; And on the eee 4 
Contrary, if the Intellects, the Knowledges, or Underſtandings are Equal, and they are — 42 "ag 


Multiplyed into Times, which are Reciprocally Proportional, the Intenſion or Force Nw, - 
%% in wna 


of Perception in each Caſe will be Known. eee, 
Thus, Suppoſe the Intenſion or Force of Perception in one Animate Being, is to any Mind Con. 


that in another, as 1 to 2, and the Knowledge in cach in a Given Time is Increaſed IA. 


in that Proportion, it will be therefore in that Time as 1 to 2 ; But if the Time, in 


which the firſt is Increaſed, is as 2, and in which the laſt is, as 1, the Knowledge in 


each will be, as 2 to 2, that is, in a Ratio of Equality. 
415 


Concerning Pereiption.”" 


Ax from this Propoſition only it would Follow, That Thoſe, who are more Ad- 
vanced in Years, and who are of a Duller Apprehenſion, may Underſtand more than 

Thoſe who are Younger, and who are Endued with a Livelier and Brisker Genius; 

And on the Contrary by a Change of the Proportion, That Thoſe, Who are of a 
Quicker Appreheaſi ion, may in lels Time Underſtand more than Others, 0! are of 
a more Groſs and Languid, can in a Longer Period of it,” 

— HENCE likewiſe, If other Ratios were Aflunied, it would not Pethaps: * Impol⸗ 
ſible to Aſcertain the Various Differences, Degrees, and Proportions, bet wirt the Un- 
| derſtandings of Men and Brutes, and of the Whole Animal Creation 
If might alſo Probably be this way found out, why Brutes and Inſects can never 
Arrive at the Knowledge and Underſtanding of Men; becauſe their Force or Inten- 

ſion of Perception is Infinitely below that, which belongs to Human Minds, which 
Would likewiſe Furniſh us with a Good Argument lor the Perifhablenels of the one, 
7 the Duration of the other. 

Ir is morcover Conſequent from ſuch a Doctrine of muten ons or i Edrces of Per- 

ception, that the Identity of any Mind docs not Conſiſt in it's Self. Conſciouſneſs, 


but in that Force or Intenſion of Perception, which is Peculiar to it; and that there 


are as many Various Intenſions in the Animate World, as there are Extenſions in 

the Material one, and all of them Reducible to a Mathematick Reaſoning. | 
Sixth, the Phi. $ 9. Six rn, If Laſtly we Conſider the Mind, as United to it's Material . 3 
nomeuon Re. Firſt, If the Motive Forces of the Mind are in a Ratio of Equality with the Inten- 
25 «Frag :fions of it's Perception, and the Organs of the Material Syſteme, upon which the 
the Mind vi Motive Force of the Mind is Exerted, are, as to their Re- Action or Reſiſtence to that 
eee bee Exertion, in the ſame Ratio of Equality, as may be Suppoſed in ſome Inſtances or 
ET we other, the Perceptions will be, as the Motive Forces of the Mind, or as the Reſiſt- 
* © ences from the Corporeal Syſteme to them; In which Caſe, there will be an Æquili- 

brium on all Hands, and the Mind will be in a Reverie, with a General Senſation or 


Perception, without any Particular or Explicit Ideas: But if the Reſiſtence or Con- 


tra- Action of the Material Syſteme, and the Motive Force of the Mind are in a Ratio 


of Inequality, and the Intenſion of Perception is as the Motive Force; 
TEN Second, If the Motive Force of the Mind is Increaſed by the 8 
Action of the Material Syſteme being Greater than it, the lutenſi ion of enen 


will be Proportionably Greater. 
'Tavs we find Men's Perceptions are more Lively and ee in Proportion, as 


the Corporeal Syſteme is ſo, and as the Blood and Animal Spirits Circulate more 


Briskly and Strongly; and from whence, if in a Great Degree, may Proceed Madneſs. 

- TaiRD, on the Contrary, If the Motive Force of the Mind is Diminiſhed, by the 
Contta· Action or Reſiſtence of the ſame Syſteme being Leſs than it, the Intenſion of 
Perception is in like Manner, and in Proportion Leſs ; which is alſo Confirmed by Ex- 
perience, that the more Languid and Flaccid the Circulation of the Blood and Ani- 
mal Spirits is, the Intenſion and Force of Perception is the leſs Elate and Alert; and 
from whence, if in a great Degree, may Proceed Lethargy and Death. 

Tax Former of theſe Suppoſitions is Confirm'd by Inſtances, where Things of a 
Volatile Nature, as thoſe which Cauſe an Intenſe Pleaſure and Satisfaction, Add to 
the Volatile Force of the Mind; and the Latter by Sickneſs, or Sleep, or Melan- 
choly, or Labour, and Fatigue, hich Detract from it: And if this is True, it will 
be the Province of Phyſick, as was before ſaid, to Enquire into the Motive Force and 
Intenſion of Perception in the Mind, as well as into the Contra-Action or Reſiſtence 
of the Material Syſteme, in Order to make it's Preſcriptions Juſt or Succeſstul. 

'FouRrTH, If the Motive Force of the Mind is Increaſed by the Contra-Action of 
the Material Syſteme being Leſs than it, the Intenſion of Perception will be Pro- 

portionably Greater; which is alſo Experienced in Study and Contemplation, where 
the Leſs the Mind is Acted upon by Senſual Pleaſure, or by Pain, en Strong ger, the 
more Vigorous, and Active, it becomes. 

Flrru, on the Contrary, If the Motive Force of the Mind ts Dicainiſhed, by the 
bers Ken of the Material Syſteme being Greater than it, the Intenſion of Per- 
ception will be Proportionably Leſs; which is alſo Confirmed by Experience, ſince, 
Thoſe, who Indulge themſelves in Senſuality and Pleaſure, do Weaken and Impair 
the Force of theit Underſtandings, and many Times Degenerate into Brutiſhneſs 
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Chap. IV. Concerning Perception, = 625 


Tarst ſeem to be the only Caſes, which are Poſſible in the Union of the Mind 


With it's Material Syſteme; For they cannot be Diverſify'd ; Unleſs by Suppoſing 


the Intenſion of Perception is Greater or Leſs than the Motive Force of the Mind, 

or that the Contra-Action of the Material Syſteme is not Correſpondent or Agree⸗ 

able to the Conſtitution and Temper of that Syſteme, both which Suppoſitions ſeem 

3 be Unreaſonable, and will not, I Imagine, be found to be Anſwered by Expe- 
ce. 

D from theſe Caſes now Mention'd, the Natural Immortality of the Soul Ap- 

pears to be Evinced ; for they all Depend upon the Mind's having a Peculiar Force 


and Intenſion of Thought belonging to it's ſelf, and Independent of Matter. 


IN the Firſt Caſe, the Force of Perception is Equal to the Reaction of the Mate- 
rial Syſteme upon it. 

IN ͤ the Second, the Action of the Material Syſteme is Greater than the Mo- 
tive Force of the Mind, and Increaſes it's Perception; which if done in a great 
Degree, as in a Fever or in Diſtraction, Occaſions Death, even whilſt the Perception 
is Augmented; which therefore Deſtroys the Union of the two Syſtemes, and Drives 
the one from it's Cohabitation with the other, but does not Diſſipate or Diſſolve it. 

Ix the Third, the Action of the Material Syſteme is Leſs than the Motive Force of 
the Mind, and Diminiſhes it's Perception by Hanging, as a Weight upon it, by which 
it Sinks and Depreſſes it's Proper Vigour; and which if done in a great Degree, the 
Union is again Deſtroyed betwixt theſe two Powers, and upon the Falling off of this 


Weight by Death, the Mind Recovers it's Priſtine and Native Force and Energy. 


In the Fourth, the Action of the Material Syſteme is Leſs than the Motive Force 
of the Mind and Increaſes it's Perception; and if the Motive Force of the Mind is 
too Great for the Reaction of the Material Syſteme, as in the Caſe of Intenſe Study 
and Contemplation, the Union is likewiſe Diffoly'd ; The Thought of the Soul 1s too 
Mighty for the Body, which it Informs, and therefore Diſengages it's ſelf from it. 

IN the Fifth, the Action of the Material Syſteme is Greater than the Motive 
Force of the Mind, and Diminiſhes it's Perception; not as before, as by a Weight Hang- 
ing Heavy upon it, but as a Superior Force Overpowering it, by which at n e 


the Union is Deſtroy d, till the Mind, Releaſed from the Over- bearing Force by a 


Disjunction from it, Returns to it's former State of Activity and Perception. 


F. 10. As to the Second Article Mentioned in F. 1. it is no leſs than an Axiom, ſible of la pref 


that Impreſſions made on the outward Parts, if they are not taken Notice of within, j5ors made 


Cauſe no Perception, if by being Taken Notice of within, is Meant our Percei- n o Minds 
in the Deepeſt 


ving them, becauſe it is Impoſſible we ſhould have any Perception without our Per- ,;,cio of 


ceiving. them, tho per- 
Bur the Queſtion is, whether we may not be Senſible of an External Impreſſion, % Nene, 

when it is made, tho we do not Retain or Remember it one Minute after; the hm. 

Mind, as in Study, being Diverted to other Thoughts in the Purſuit of which it is 

Eagerly Carried, ſo far as to Reject, or not to Regard thoſe other Impreſſions, tho 

it may at the ſame Time Perceive them; Thus any one, I Believe, does and muſt Expe= 

perience, that, in the Midſt of the greateſt and moſt Intenſe Thoughts, he is by a 


Fire, or he is not, that he is Warm or Cold, that he Sits in the Profoundeſt Si- 


lence, or Surrounded with Various and Tumultuary Noiſes, tho' he may not Regard 


or Take Notice of any of theſe at the ſame Time that he Perceives them, but Pro- 
cceds in the Purſuit of his own Thoughts and Ideas in Neglect of them. 

F. 11. Taz Third of thoſe Articles, into which that Firſt Section is Divided, gu Iduas of _ 
ſeems to be Entirely Falſe and Wrong, Namely, that the Ideas, which we Receive 2 2 
from Senſation, are often in Grown People Altered by the Judgment, without our e 
taking Notice of it; for it does not Appear Poſſible, that we ſhould have any other 
Senſations than what are Agreeable to, and which Naturally Reſult from, the Exter- 
nal Impreſſions, which Cauſe them. 

As to the Globe of Gold, or of Jet, Imprinting only the Figure of a Flat Circle 
upon our Eyes Variouſly Shadowed, the Caſe is this, that thoſe different Shadows 
are Intimations to the Mind, that the Impreſſions Received are of the ſame Body 
from different Diſtances and Situations of the Parts; and therefore the Action of 
Light, or of Colour, Produces the ſame Senſation of Yellow or Black, as bcing the 
lame Kind of Action upon the Mind; but the Diſtances of Action being "_—_— 
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ther Arguments are Inſufficient to Prove this Alteration of our Senſations by Judg- 


Concerning Perception. Bock V. 
and Shadows being thereby Made and Form'd in the Circle, the Mind has Natural 
Impreſſions of thoſe : Varying Diſtances, and therefore from ſuch a Circle has the 
Real Senfation of a Globe, that is, of Circles of Changing Diſtances from it; On 


the Contrary, that this Appearance ſhould be an Effect of the Judgment is not Con- 


ceivable, becauſe, tho our Judgments Inform us, that the Sun is ſeveral Millions of 
Miles above us, yet we can See no other Diſtance, than what our Senſes Impreſs up- 


on ͤ us; and in the Preſent Caſe, if we make Uſe of our Sight only, we cannot Per- 


ceive any Convexity, unleſs that, which is Derivd to us from the Organs of it; The 
Judgment cannot Interpoſe here, fince if our Senſe of Seeing does Repreſent a Con- 
vexity Wrongly to us, our Judgment has nothing to Correct that Error by; we muſt 
See Convexity, juſt as it is Impreſſed, and we have no other Methods of Determi- 


ning Concerning it, but by the Sight, which Imparts it to the Mind. 


Ie we make Uſe of more Senſes than One, as of Sight and of Feeling, ſince there 
can be no Connexion betwixt the Ideas of one Senſe, and thoſe of another, fo as 
that our Feeling the Convexity of a Globe ſhould make us See it, it cannot be Ima- 
gined, how our Senſe of Feeling, in this Particular, ſhould Correct the Errors of our 
Senſe of Seeing, or how our Judgment has any Thing at all to do in the Matter; 
Becauſe, tho' we were never ſo well Informed, what Convexity was by our Feeling, we 
could: not from thence Learn, what Idea would be Raisd in our Minds from our 
Seeing it, by any Judgment, which we could make from one Senſe or the other. 

BesIDEs, how a Judgment of our Minds ſhould give us an Actual Senſation, for 
no one will Deny, that he Actually Sees, what we call Convexity in a Globe, is as 
Unintelligible, as that the Mind ſhould Think it's ſelf into a Real Perception of 
Fire, without any External Impreſſion from it; or, becauſe it finds a Grain of Sand 
is in it's ſelf Tranſparent, if looked upon by a Microſcope, that it ſhould by it's 


Judgment Correct the Abſolute Senſation, which it has of it, into another, which 


it has not. 

As to what is ſaid in Reſpe& of our Hearing or Reading with Attention, that we 
take little Notice of the Characters or Sounds, but of the Ideas, which are Excited 
in us by them, it is no Proof of our Altering our Ideas by Judgment, but only of 
the Quickneſs and Activity of the Mind, which can have ſeveral Ideas in a Train, 
and that inf an Inſtant; Thus, when we Read, and the like may be ſaid of Hearing, 
the Words, and even the Letters, cauſe an Impreſſion upon us, and from thence a Sen- 


ſation of them, if they did not, we might Read without Seeing; theſe Words Pro- 


duce thoſe Ideas in us, which have been Annexed to them, and yet the Mind taking 
Notice Principally of the Ideas, the Words Vaniſh, as ſoon as they are Imprinted ; 
But this is not Changing Ideas of the Firſt Impreſſion into Ideas of the Laſt by our 


Judgment, but ſhews a Quick Progreſs of the Mind from the Firſt to the Laſt, without 
any great Regard had to the Former; And, that this is ſo, is Confeſſed by this Phi- 


loſophy, which Acknowledges, that the Words and the Letters, which we Read, do 
Excite the Ideas Affixed to them in us, but how they ſhould Excite any Thing in 
us, is Inconceivable, without our Actual Senſations of them. 
LASTLY, as to Habits Producing Actions in us, which often Eſcape our Obſerva- 
tion, this likewiſe can be no Argument of our Changing our Ideas by our Judgment 
Becauſe, when it is ſaid they often Eſcape our Obſervation, it is Own'd, they many 
Times do not, nor yet do they ever Entirely do it, tho' they may be forgot the very 
Inſtant after they are Perform'd ; There is no one, I believe, who ever did any Action, 


who was not Senſible of it at the very Time and Moment he did it, tho' it might 


not make any other than a Temporary Impreſſion upon him, and it is Certain, that 


when we Uſe Attention, we always Diſcover theſe Habits. 


Bur our Altering our Ideas by our Judgment is ſo Unobſervable, that it does not 
only often Eſcape our Obſcrvation, but never Falls under it, tho' we Uſe never ſo 
great an Attention; No one, if he ſhould Watch his own Thoughts and Ideas with 
the utmoſt Nicety and Exactneſs, could Say, how he came to Sce a Globe Convex 
when his Eye only Repreſented it as Circular: And therefore, as this laſt and the o- 


ment, and as there are Reaſons given on the Contrary againſt the Poſlibility of it; 
and Laſtly, as there is an Account Propoſed, how that, which is a Shaded Circle in 
the Eye, may Produce the Actual Senſation of a Globe or a Convexity in our Minds, 

8 „„ | We 


* 9 r SSA 
F You PC ES: n 

D . 5 — 5 EE ry De SE - 

* UND ET) CO Re RENE WEN ee 


SER c 3h i LS 
ee eee e 


r V . n te Nn * 
R 


A 
5 
= 
7 
8 
ON 
©: 
E 
py 
1 
"7 
8 
* 
2 
FE 
4 
. 
8 
. 
> \ 
x5 
3 
__ 
. 
4 2 5 
N 
2 
r 
1. 
N 
e 
WS: 
8 
1p 
n 
8 
5 
WE 
3% 
rt 
Be Ys 
PE 
«483 
IF 
Br, 
% + 
3 
* 
8 
. 
7 
. 
"3x 
8 
. 
va 
4M 
3 
5 
8 
"iP 
2 
= 
* 
8 
5 4 
bo 
Fn © 
. 
* 
. 
XY 
* 
Ss 
ES 
8 
8 
ES 
* 73 
HAS 
at; 
= 
De, 
RE 
+300 
pie 
ING 
8 
LAS, 
+; 
— N 
3 
3 
067% 
"Wks 
oa 
887 5 
8 
N 
bs 
BI 
8 
8 
P 
8 
1 2 
* 
N 
pans! 
45 
748 
ICE 
FM 
Re 
Wes 
. 
- "py 
ng 
. 
* 
8 
3 
Ws 
5 
3 
ba. 


e * 2 7 
2 JJ Te MEE AP ENCES 
- — R W 
. 259 8 . „„ n 
Wo bY ORE, C0000 ( WL MLS one (Fin pet 4 N 
e i n 


. 


; 
44 
8 
* 
72 
18 
3 5 
wa 
£42 
<> WM 
IN 
N 4 
* * 
"Ho 
3 
Ls Fs 
. 
25 
> 
. 
UA. 
4s 
oY 
N 
3 
15 85 " 
Ib 
8 
. 
BY. 
* xx 
2M 
258M 
A 
N 
af * 
"lt 
WW 
wu 
A 
+8 
8 
+ 
% ey 
747 
«HR 
7 
ts, 
N 
8 


+> tne HITS % ˙ ] ͤ ts DE ones $55 DEF 8 N IPs * 
e ett BOAT 2 EL 3 WS EY FO KY BIT yy. Ng” ot COSI RT I TIN PE EI EIS 

RO TO NIST en nd ING i Tas BREE {- er ob DE es Wo” EE DEI S, 5 ba E N & 4 
INS 1 8 $A ET Y EAGER oo  RORSSS r ed Wie SM 5 88 n 

. 2 * e 3898 3 80 5 . 55 8 3 S 

N IE l ES . HR? ” 1 5 2. +: < 1 * 1 r VS rs 

IRS SES 6 e py oy 8 g £ 2 2 5 N 7 7 N 
BY ee e * IIS 4 COS m ² RRP 


POO Yr EY OR FE S 9 TPO rw pt IR 
FFC Hay I IPIES 
e 


Ears AE) R 8 ö * 9 CT l 2525 
333% ͤ an Co woe ene $0 YES . „ 
EIS ave VDVVVVTVVVVVVVVCCVCCVCVC BE OB, 
e WIN Gp EE on Oe RO A CN LESS 


6 ˙ 1A 
VVV 
PS AN I . CE Ont 
e 


e 


3 os OR apa raed ann ere a ETD TS Jr eee EC ee —7Ü— alan San fo & 

PWW PATE AY OLI — he GE PFE 
22227 TTTDTDTTTT c ee AE $48) W 7 
„ ⁵PP . ̃ ,, Tg OED FE ðͤ ß WIS ES 
. Wars PITS a CR 333222 ² ⁵²⁵¶ dd ̃ Te nn ao BY Ton = 
e ES A Ee EA) a EE 5 r e 


S Bedi n 
IS ITE „ 8 S 
P TTT 
J..... REN 
CCC 


R 
R 


we have no Occaſion to Suppoſe; or to Believe, for there is no Demonſitdtion Gin. 


and Agreement, which Naturaliſts have Reported Concerning them; 'Tis {aid Trees 


and Vegetables, and Encloſing the little Seeds for a Future Production in Choice Ca- 


to Enact by his High Will and Pleaſure, that all of them ſhould have, from the 
tures, and to the Stations, in which he has Fixt them. 


g. 2. 3. 4, Cc.) Does as much Diſtinguiſh us from all the Animate Cxea- 


in it, is an Argument of this Force and Intenſion of Perception being Infinitely be- | 1 


and Diſpoſed according to the utmoſt Knowledge, the moſt Accurate Skill and Con- 


is the Firſt Step and Degree towards Knowledge, and the Inlet of all the Materials 5, nd ho 


ther Men. os, ; Fas CY UREES IH 5 no Standard 


Chap IV Cuncerning Percepti 627 


that our Judgments i in any Caſe pong a Power e e or Changing our Actual 
Sentulons 
F. 12. IN the Sth Diviſion or ee of F. ie is A I 3 Nt Corral, © 
is That, which puts the Diſtinction between the Animal Kingdom and the inferior 14: Perception | 
Parts of Nature, as Vegetables, whether Senſitive or other, and that even in an gr ra kg 
Oyſter, or Cockle, there is ſome Degree of it, tho' they. have not, it is liel ſo a inction berween 
nor ſo Quick Senſes, as a Man, or ſeveral other Animals. | 0 une 
Bur this may be Doubted, whether all Kinds of Vegetables are not en by the the Vegan. 7 
All-Wiſe Creator with a Certain Portion of Senſe and Perception, tho" Perhaps as 
much Inferior to that of an Oyſter, as that of an Oyſter is to a Man's; an Oyſter, it 
is Probable, has no other Senſe than that of Sight and Feeling, to Diſtinguiſh it's 
Nouriſhment from what is Noxious to it; and Plants and Vegetables no other than 
that of Feeling; of which if there were not ſome Degree, it is not Conceivable, how 
there ſhould be thoſe Strange Affections Obſervable in them, of a Sort of Sulleneſs 
and Dejection, of Enmities, and Antipathics, and Averſions, on the one Hand, and on 
the other, of a Certain Kind of Pleaſure and Complacency, of Fricndihip, Harmony, 


do Senſibly Contract themſelves upon the firſt Stroke of the Ax, which Fells them, 
as an Oyſter does it's Shell, when it Perceives a Violence Uſed to Disjoin and Diſ- 
unite it.; And the Phænomenons of the Senſitive Plant are well Known. 

IIIEx are Form'd from Seeds, as Animals are from Eggs, and there ſeems. to be 
as much Care taken for Preſerving and Defending the New Offspring amongſt Plants 


binets Contrived on Purpoſe for them, and many Times very Curiouſly and Artificially 
Wrought, and with a Proper Mucilage Lodg'd there for their Nouriſhment, as 
there is amongſt Bees, in their Fine and Delicate Hexangular Cells, and in the Repoſi- 
tories, which they make of eee een the Edueotion: and Briaging up on their New 
Foerus; ©2-{ 5 
ADp to this, that Almighty God may oe: As  ſutly. Suppoſed. to give theſe 8 
Impreſſions, or Inſtincts, to Plants and Vegetables, to Propagate their own Species, 
as he is Confeſſed to do in Relation to theſe Small Inſects, and to all the Various 
Ranks and Orders of the Animal Creation. 
TIIs is likewiſe Suitable to the Wiſdom and Providence of God, ::t0") Aſian t to 
every State and Condition of his Creatures the Province, which belongs to them, and 


Greateſt to the Meaneſt of them, their Proper Employments Agreeabie to their Na- a- 


O the Contrary, Perception (if we Reſpect the Intenſion of it, as Explain d in 


tion, which is below us, as Almighty God's does the Divine Nature from the Hu- 
man; For, as there is no Compariſon betwixt the Infinite Energy and Force of the 
Perception of the Deity, and our Finite one, ſo is there none betwixt the Finite E- = 
nergy and Force of Human Perception, and that of any Being; which is Inferiour to us ; = 
The Cauſe is Prov'd from the Effect in both Cafes, and in the ſame Manner; Since all EO 4 
the Arts and Sciences, the Wiſdom and Prudence of Forming and Modelling So- 1 
cieties, and Governing the Affairs of this World we Inhabit, and of all the Creatures 9 


youd that, which Brutes are Endowed with, in ſome Meaſure Analogous and Cor- 
reſpondent to that, which we Uſe, for the Infinite Intenſion and Force of Perception 
in the Deity beyond our own, by which all Things in the whole Univerſe are Ordered 


ttivance, and the Greateſt and moſt Conſummate Prudence, Farch ght, and Penetration. 


F. 13. Tn Laſt Thing Mentioned in the above Nam'd Sectioncis, that Perception OO 5 


of it; ſo that the Fewer Senſes any Man has, and the Duller the Impreſſions made by 5 _ 25 
pre 20; mad 


them are, the more Wente he 1 is from that res mend 1s 5.20: _ Abs: in o- ee e 
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of Retention. 6. of 
Mr. Locke's 


Of Retention, and of Diſcerning. Book V. 


Bur by this Account a Man is in no Degree above an Oyſter, unleſs that he has 
More Senſes, and Quicker, which is a low Diſpenſation, that Human Nature is Re- 
duced to Indeed, if it ſhould happen to be True, and we ſhould have no great Cauſe 
to be Fond of the very Beings we Poſſeſs. 

HowEveR,' to our Sirizfaiom it is Plain 8 Rvidaate. niet. 1 5 pon 1 2 By 
ſion of Perception in Men is Infinitely Greater than what is found in an Oyſter, 
and if a Man had no more Senſes, than What an Oyſter is Suppoſed to be Endow'd With, 
and an Oyſter had all the Senſes, which a Man is Confeſſed to have, there would be 

yer a great Diſparity betwixt the Underſtanding . the one and the Other, and much 
in Favour of the Latter. 118 
Fe it cannot but be Own d wat Brutes hes all the centinons, which Men have! 
they Feel, they Sce, they Hear, they Taſte and Smell, and yet with all theſe Senſes 
they are not Capable of Arriving at the fame Degree of Underſtanding and Know- 
ledge, which a Man can do, who has no other Senfe left to him than his Hearing 
and Feeling; for with theſe two Senſes only, {ſince Taſte and Smell will not be Affirm- 
ed to be very Conducing to Knowledge) there may be Numerous Examples Produ- 
ced, where Men have been Blind, and notwithſtanding that Defect, have ſhewn 
a Force of Genius and Perception, which has ſet them, in Reſpect of Science, Learn- 
ing, and Sagacity, not only above the Brutes, which were Endued with all the Senſcs, 
but even above the Greateſt of r own e who were alike er in 
None. 

Non can it be faid, that this is owing to theis Senſes of Feeling and Hearing, being 
Naturally more Vigorous than in other Men, becauſe their Organs of Feeling and 
Hearing are in all Reſpeds like thoſe of Others, there is nothing that was ever Ob- 
ſerved, "which Diſtinguiſhed a Blind Man's Fingers from any other Perſon's, or was the 
Tympanum of his Ear ever found to be of a Different Make or Contexture; and there 
can be no Reaſon Alledged;for any Superiority of Knowledge in ſuch a Caſe, Exccp- 
ting what Terminates in the Superior Force and Intenſion of the Mind's Perception. 

SINCE Eſpecially, on the other Hand, thoſe who have the Quickeſt Senſcs in Re: 
ſpect of Seeing, Feeling, and Heating, are not always the Quickeſt in their Appre- 
henſtons and Underſtandings; a Man may Sec at a Great Diſtance and very Clearly, 

and yet want a True Diſcernment of Things in his own Mind; he may Feel the 

leaſt Impreſſion from an External Action upon his Senſes, and yet not be Able to take 
the Impreſſion of the Plaineſt Propoſition, which ſhall be Delivered to him in Alge- 
bra or Geometry; he may Heat very Accurately and Exactly, and not Know the 
Senſe, the Coherence, and Meaning, of Ten Words, which are Spoken; So that there 
is not, nor can be, any Poſſible Connexion betwixt the Vigour and Quickneſs of our 
Senſes, and that of our Intellectual Faculties, which we only now Conſider, tho there 
may be in the Senſe, which we have Expreſſed in F. 8. and 9. That is, our Organs of 
Senſation; as to the Vigour of them, may be Adapted to the Force and Intenſion of 

our Perception, which will be ſo far from Contradicting, what we have here aid, 
that it will Confirm it, Namely, that as the Force and Intenſion of Perception is 
Greater in Men than in Oyſters, fo the Opens of Senfation ate eee and 
An ne to Fries n ; ES: Jes 


CHAP. v. 


(Con W Reto ent * and F Diſcerning, Comparing, awd 8 
2510925 our Ideas. . 


"ROM — — this Philoſophy carries us to Retention, which it Divides 
into Contemplation and Memory. 

THE Firſt is, when we keep the Idea, Which is 1 into the Mind, for ſome 
Time Actually in View, Concerning which Iſhall Say no more; Unleſs, that this Fa- 
culty of Retaining our Ideas is an Argument of the Proper and Native Action of 
the Mind, and makes it ſomething Different from a Raſa Tabula, or a Being, which 


is only Paſſive of Perception, or of Ideas ng Imprinted upon it. 
; THF 
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Co bring a Compounding, « our Neal. 


TRR "RO? is, when we Revive thoſe Ideas in our Minds, which have Diſap- 
pear d, and have been, as it were, laid out of Sight; which is another Inſtance of it's 
Active Principle, and even of a Power of Creating Ideas to it's felf ; for thoſe Ideas, 
which we Remember, being Different from thoſe Ideas, which we have from Senſa- 
tion, ate as much the Creatures and Production of the Mind, as the Paintings of 
Artiſts, or the Deſcriptions of Poets are; which yet, like our Ideas of A are 
Tranſcribed from, as they are the Imitations of, Nature. 


F. 2. Trar, which is to be Conſidered here is, what this Recolledidn of ew! is ook Ho 
ing to, and from whence it is Derived ; It is Plain it cannot fo much as Subſiſt in 


the Mind, if the Mind was no more than a Raſa Tabula ; Becauſe then there wonld be 
Ideas Impreſſed upon it, of which it would be Paſlive; without any Power of Revi- 
ving them; They would be Imprinted upon it, and there Continue, or elſe by Degrees 
Wen off and Die, and ſo there would be an End of them, and this whole Ghimteria 


w Perception 
nd Retention 
are Connected 
upon the Sup- 
poſition of the 
Mind's being an 
Active Prin- 
ciple, and not 


cal Syſteme of them; Whereas, if we Conſider the Mind, as an Active Principle, and FO” Tabula. 


which has a Share in Forming and Conſtituting even thoſe Ideas, which are alſo in 


Part owing to an External Agency, it is no Wonder, that it can Recollect, and New 


Form Ideas from it's ſelf, Which it was Capable of doing from Exterior Objects; It 
will then Act Conſiſtently with it's Nature; And Perception and Recollection will 
have ſome Kind of Affinity to each other, and will Appen to be Nepenes, which 
muſt Naturally belong to the ſame Subſtance. ; 
Bur, if we make the Mind to be Paſſive only in it's ae 0 it can go no 


farther than the Impreſſions it Receives, and there will be no Principle in the Mind, 


from which we ſhall be able to Derive it's Power of Recollecting, or even of Judg- 


ing, Abſtracting, or Compounding z. All which are Affections and Fernen Which 


muſt Reſult from an Active Principle in it. 


F. 3. As therefore the Intenſion and Force of eee and the Native Adion How Perception 


and Retention 
may be Redu- 
One Another; ſo Retention, both that of Contemplation and that of Memory, being c = 
Pfycheometria 
or to the Pro- 


of the Mind is That, which Principally Diſtinguiſhes Men from Brutes, as well as from 


Active Forces of the Mind, ate Analogous and Correſpondent in ſome certain Pro- 


portion, or other, to the Inhare Force and Intenſion of Perception; and which will portions of 
be another Ground and Foundation for a Piychcometria; or a Neduttion of the Forces pore 


of the Mind to a Mathematick Reaſoning. 

Tus, if the Intenſive Force of Perception, the Force of 8 or Aeg -« an 
Idea in our Minds, and that of Reviving one, are in a Ratio of Equality; 

1ſt. Tux Greater the Quickneſs of Apprehenſion is, the Greater will be the Capa- 
city of Retaining the Idea in our Minds, and of Reviving it upon Occaſion. 


24. Tur Leſs the Quickneſs of Apprchenſion is, the Leſs will be the Capacities 
of Retaining or Reviving our Ideas. If the Intenſive Force of Perception, of Retaining 


an Idea, and Reviving it, is in a Proportion of Incquality ; Then, 

34. Tar Apprehenſion may be Quicker, when the OP of Retaining an Idea 
may be Weaker, or of Recollecting it Slower. 

4th. Or, The Apprehenſion may be Slower, when the Faculty of Rctainigg is 
Stronger, and that of Recollecting is Quicker. 


5th. Or, The Faculty of Retaining may be 5e when the Apprehenſion may 


be Slower, and the Faculty of Recollecting Slower. - 
6th. Os, The Faculty of Retaining may be Weaker, when the Apprehenſion may 
be Quicker, and the Faculty of Recollecting Quicker; . 


7th. Ok, The Faculty of Recollecting may be Quicker, when the Apprehenſi 94 
may be Slower, and the Faculty of Retaining Weaker. 


8th. OR, The Faculty of Recollecting may be Slower, when the Apprehenſi on may 
be Quicker, and the Faculty of Retaining Stronger. Which ſeem to be all the Caſes, 


Which can Poſſibly Happen; and Each of which m be Conſiderod in a Thouſand 


Different Proportions to one another. 
Ir is not Impoſſible but Moſt, if not All, of theſe Caſes may Obtain in Human 


Nause or, if they. did not, they would Furniſh abundant Matter for Mathematicians 
to Employ their Speculations about; and which would as much Anſwer the Purpoſes 
of a True Knowledge, and a much more Important one; as the Proceeding (which is at 


Preſent done) in the Inquiry only into the Relations and Proportions of Abſtracted 
Quantities i in Extenſion; For Each of theſe Caſes will Admir, as I have ſaid, of a Thou- 
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ſand, and Ow ee a Milton of L Different proporicns and Relations; Which will 
Open a wide Field of a New Mathematick Knowledge, not hitherto Propoſed to, or 


ſo much as Imagin'd by, Philoſophers: And to ſhew, that theſe Cates in eee ve 00 


* FP 1 Feb as 


Obtain in Humane Nature, we ſhall Conſider them Separately and Singly. N 


- Tf. Sou Perſons. ſeem to be Equally Quick in their Apptchenſions, Em in 
Keeping and Retaining their Ideas before them, and as Vigorous and Lively in Re- 
collecting them; which is the Urmoſt HS rn oy a Rational Ted hs the Greateſt 


Inſtance of the Force, and Capacity of it. e 
24. ON the rr e where WP Facultics are Equally Dull it e Mark and Cha: 


abr ade Aae racter of %% ͤ A 1 by 


34, THERE are e * 185 Genius's are 6Quick in Apitekibiding; hier is Fan 


ſed to them, either from External Objects, or from other Men's Notions, and yet can- 


not be either ſo Intent in their r ee of any one or more FUR W n or 


ſo. Sudden in Recollecting them. 


4th. Nor are there Wanting in Humane Nature ſack wits: may be! Dull in Ap- 


prchehding Things, and, notwithſtanding that, may be very Studious and Induſtrious 
in the Contemplation of them, and very Ready likewiſe in Kecollecting the . 


which they have thus Conſidered or Apprehended. f 
5th. IT is alſo Obſervable, that Men may Retain Ideas i in ichen Minds, and auge 


their Contemplations upon them, when yet their pers ons are ph and 
Weak; and their Memories Short and Imperfect. 
th. Ir is likewiſe Known, that other Men, whe 


ſion, and as Sudden a Memory and Recollection. 
7th. Wk are farther Inform'd from Experience, that Men may have good Memo: 


ries, when their Apprehenſions are not Extraordinary, nor their Application to their 


Conſt idering their Wen, or Sole Intenſe angry ag of ens in 7 Nad Re- 


mil 16: 4 
- 8th, NoR do we wy Sade thas) wh Petſoris are Short, and Fallible, * De- 


fectiye in their Memories, or in their Recollection of Ideas, they yet may be very 
Tenacious of the Ideas, which they have, may Contemplate and Study upon them 
with an Intenſeneſs of Mind, ber- may be ney _ A e in wok TRI 


the Impreſſion of them. 


THESE ſeem to be the Farkas: ewes of. Meng: :inbtoding" to dr ſeveral 
Particular Faculties; and which _— 1 be Diverſified by an pon i Different 
Number of Proportions. 

A the Caſe. of Brutes, at leaſt in Compartihd with Men; FR tobe chat which 
is Expreſſed in the Second; where all theſe Faculties are Equally Dull, and which 
Denotes, and is a Mark of Stupidity: But the Faculties of an Intelligent Being, Con- 
ſidered in this loweſt Diſpenſation of them, may be likewiſe Infinitely Varied ; from 
whence Ariſes the Different Capacities Obſeryable in thoſe Species of Creatures, which 
are Below us; As the Firſt Cafe Expreſſes the Capacities of thoſe Orders of Beings, 
which are Above us; And all the Six following Ones may, in a Higher, or Lower 
Degree, than what belongs to Human Nature, be Applied to them. 

Ir would Perhaps be Difficult to find Proper Names, or Appellations, for theſe ſe- 


veral Sorts of. Undeſtandings, amongſt the Terms, which are now in Uſe; and the 
Trueſt Way to Diſtinguich them en be, oy Ay them from weir Par- 


ticular Natures. 
Tavs the ſeveral Kinds of our Uoderlanding- might Fall mater the Subſequen 


Appcllations 3 -_ Hi 


IHE Firſt might be Called. The e eee eee 14451 

THE Second, The Non- Apprehenſive-Non- Retentive-Non-Recollective. 

TRE Third, The Apprehenſive-Non-Retentive-Non-Recollective. P30 

THE Fourth, The Retentive-Recolletive-Non-Apprehenfive. © © 
Tux Fifth, The Retentive-Non-Apprehenſive-Non-Recolleftive. © 

Tux Sixth, The Apprchenſive-Recollefive-Non-Retentive.. © 9 
- THz Seycnth, The Recollective-Non-Apprehenſive- Non-Retentivee. 
THE Eighth, The Apprehenſive-Retentive- Non Recollecti ve. 


5 not Aue or Bring any of 
their Ideas under an Intenſe Contemplation, Have yet a U g. and et Apprehen- 
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Chap. V. Cumparing, and Cumpounding, our Ideas. 631 
A by theſe Means, and this Procedure, we might Form a Thouſand Mathema- 

tick Propoſitions, and Draw Concluſions from an Abſtracted Reaſoning; And then by 
Comparing thoſe Concluſions, with what we Obſerve in Humane, or any other In- 

telligent Minds, we might know, which of them Agreed with and were Correſpondent 

to Nature, and which of them were to be Conſidered, as Abſtracted Theorems and 
Contemplations only. | > 

F. 4. Ir muſt be farther Said, that as the Mind is Active in Perception, and not 4 farther Ex- 


Paſlive only, ſo is it in Retention and Recollection, which is a Secondary Kind of f/anation, how 


Perception, or a Perception of a Perception; And, as in our Senſations, External Ob- bee 4 


jects do not barely Act upon our Minds, but our Minds are likewiſe Active in Re- Connected in 


ceiving their Impreſſions, thus, when we Apply Water to Fire, Water does not only e, en, 


a : 5 2 Fg „ the Minds being 
Act upon it, but it Acts again in Receiving it's Impreſſion, ſo is it in our Memo. an 4#ive 5 


ries, when any Idea Lies in them, and is View'd by them, the Mind is Active, and Feile. 
is Exerted in the Contemplation of it; that is, of an Idea, which in this Circumſtance 
is not Properly an Idea of Senſation, but a Picture of ſuch an Idea, made by the 
Mind from it's Firſt and Original Perceiving it. 
F. 5. Bur it may be ſtill Inquired, how Memory Reſults from this Active Prin- Hon Memory 


ciple of Primary or Original Perception, which ſeems to be from a Greater Propor- Reſ#lzs, or is 
tion of Action in the Mind in Recciving it's Senſations, than in the External Agents, 


Derived from 
e i . | 5 ; this Active 
which Impreſs them; For where the Mind is moſt Excited to Obſerve it's Senſations, Principle 7 


either from Pain or Pleaſure, or any other Paſſion or Emotion Produced in it, and 5 9 0: 
to which it is, as it were, Animated and Rouz d, it always Remembers ſuch. Senſa- N . 
tions, with a more Particular Emphaſis and Regard, tis more Quick and Lively in 
Recollecting them, and more Apt and Ready to Retain them; And, that this Pain or 
Pleaſure, or any other Paſſion or Emotion of the Mind, cannot Proceed from the 
mere Impreſſions of External Agents, and their Action upon it, but from it's own Innate 
Action likewite, is Evident ; Since the fame External Actions will Produce Different Re- 
ſentments of Pleaſure or Pain, or any other Paſſion, where the Action of the Mind, 


which Receives them, is Different, and ſince without any External Agency, where a 


Man Thinks within his own Breaſt, ſome Thoughts will Cauſe him more Pleaſure 


or Pain, or other Paſſions or Emotions of Mind, which no External Agents were 
ever able to Produce in him. | 3 
O the Contrary, when the Action of the Mind in Receiving an Impreſſion is 


not much Greater, or Leſs, than the Action of the External Object upon it, ſuch an 


Impreſſion Ends in a bare Senſation, and the Mind will Retain but a Faint and Lan- 
guid Memory at the moſt, or Perhaps none at all, of it ; Which is alſo Confirmed by Ex- 
perience, for when the Mind is not much Mov'd by it's Ideas, they ſoon Vaniſh, 
and it Remembers little or nothing of them: And what has been aid, in Reſpect of 


our Ideas of Senſation being the Subject of our Memories, or of our Secondary 
Perceptions, is alike Applicable to our Ideas of Reflection. 


F. 6. FarTHER we may Obſerve, that the Mind cannot only Remember, that it The Ideas of 
once Actually Perceived ſuch an Idea, but it can alſo Remember, that it Remember- 999779, 
ed it, or Remember that it Remembered, that it had a Memory of it; So that, as our frirum, and 
Ideas of Memory are Secondary Perceptions in Reſpect of our Primary and Ori-# a» 28% 
ginal Ones, ſo likewiſe, there may be Secondary Ones in Reſpect of theſe Secondary _— e, 
Conſidered as Primary, and ſo on; Or which is the ſame, there may be Secondary, Ter- and Aion | 
nary, and Quaternary Perceptions, &c. In Reſpe& of our Primary Ones; Tis True, A „ 
the Mind does not Proceed far in this Way, becauſe of the Uſeleſsneſs and Inſignifi- pifindion 
cancy of ſuch Perceptions, either in Common Life, or in the Purſuit of Knowledge, or fem Maivers 
of any Rational Inquiries ; but that it has this Capacity is Evident in Fact and Experience. 

Ap the Perceptions of this Sort, I Mean all theſe Secondary Ones, are Perfect- 
ly Different from either our Ideas of Senſation or Reflection; They are in a Man- 
ner Entirely owing to the Native Action of the Mind, and the farther we Proceed 
in them, the farther we are Retir'd from our Primary Ones, and Conſequently from 
thoſe of mere Senſation only. _ - 

So that the Mind Thinks and Acts within it's Self, without any Relation to, or 
Dependence upon External Objects, which is the Caſe of Study and Contemplation; 
which always makes Uſe of Memory and it's Secondary Ideas of the Firſt Sort. 
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of Retention, and of Diſcerning; + Book V. 


Sixcx therefore the Mind is thus Active, even in it's Primary Ideas, and much 


more ſo in it's Secondary Ones, which Action is Innate to it, and Independent of 


Matter, we have all the Reaſon in the World to Think, and be Aſſured, that the 
Mind will Survive the Body, and Preſerve till it's Proper Action, upon a Diſſelu- 
tion from it. 
8 F. 7. Tus next Faculty of the Mind, which this Philoſophy Proceeds to, is That of 
Diſcerning our Diſcerning between it's Ideas; Which need not be Diſtinguiſhed, as is here done, 
3 * from its Faculty of Perceiving; For upon the very Account, that we Perceive our 
of Fulgmemt ſeveral Ideas, for that very Reaſon we have a Faculty of Diſcerning between them, 
does not Ariſe and the One is a Neceſſary Conſequence and Reſult of the Other. 
1 Ap this Faculty of Diſcerning is Common to all, who have the Faculty of Per- 
ceiving their Ideas, and therefore is not what is Peculiarly Requiſite to an Exactneſs 
Chap, 11. of Judgment, and to a Clearneſs of Reaſon, according to the Affirmations of this 


mon Philoſophy ; Nor is Wit, in it's Diſcerning of Ideas, Oppoſite to Judgment, there 


being an Equal Faculty of Diſcerning and Diſtinguiſhing Ideas in both Caſes ; For to 


Form an Ilias, or an Ares, will Require as Accurate, and as * a Diſtinction of 

our Ideas, as to Demonſtrate with Euclid or Archimedes. 
From whence F. 8. ON the Contrary, an Exactneſs of Judgment, or a Clearneſs of Reaſon, docs 
of eee Suppoſe Indeed, that we can Separate and Diſtinguiſh one Idea from another, with 
the utmoſt Nicety ; but then beſides this, all the Faculties of the Mind Have and Ob- 


tain their Proper Share and Province; For we mult likewiſe be able to Compound, 


to Compare, and Abſtra& our Ideas with a like juſtneſs and Accuracy, and above 

all to Remember and Retain the ſame Ideas, which we have Originally Fixt in our 

Minds, without Suffering them to Vary and Change into others, in the Proceſs of 
our Reaſonings; To which Infirmity, the Greateſt and Wiſeſt Men are Subject, as is 
Evident from the Writings of Philoſophers, and Divines, whoſe Failures in Argu- 
ment do Generally Proceed from an Unwary Altering of thoſe Ideas, Concerning 
which they Diſcourſe, into others, which are Entirely Different from them ; from 
whence there muſt Neceſſarily Reſult an Inconſiſtency i in their Concluſions. 


AND, that this is a Natural Frailty in the Mind is Manifeſt from our Dreams, 


when the Mind in Sleep is Reſigned to it's own Actings without any Government 


or Diſcipline Exerciſed over it by us, or any Rules Preſcribed, whereby it's Thoughts 


may be Conducted, for then our Ideas Change their Shape and Appearance every 
inute. 

AND for this Reaſon it is, that the more Lazy and Oſcitant we are in our Con- 
ſidering of Things, the nearer we Approach to that State of Mind, in which we 
Dream, and the leſs Accurate we are in our Reaſonings ; Becauſe our Ideas are leſs 
Conſtant to themſelves, and are more Prone to Change into others; From whence 

it Follows, that to an Exactneſs of Judgment, and a Clearneſs of Reaſon, the Utmoſt 
Diligence and Intenſeneſs of Thought is Required, and a Watchful and Vigilant Eye 
is to be kept upon our Ideas, that .they do not Gradually Transform themſelyes into 
Different Ones. 
I Rus, when Philoſophers Diſcourſe of Matter, which they have Laid Down to 
have certain Invariable Qualities belonging to it, by which it becomes a Similar and 
Homogenous Subſtance; Carry them a little farther into their Syſtemes, and we ſhall 
find That Similar and Homogenous Matter has Chang d it's Shape and Form, and is 
every Thing elſe but Homogenous, and has a Thouſand Various Powers, which at 
Firſt were all Excluded from it; Tis Hard, tis Fluid, tis Colour'd, tis Sonorous, tis all 
that we find in Matter, and yet at Firſt it was only Impenetrable, Diviſible, Move- 
able, and Extended; This is a Frailty in Reaſon and Judgment, and Inſtead of Philo- 
ſophizing, is only a Learned Kind of Dreaming. 


_ What Was. F. 9. ON the other Hand, Wit Relaxes the Mind from this Severity of Think- 


&, and tho' it has a Sufficicat Diſcernment betwixt one Idea and another, and can 
Accurately enough Diſtinguiſh them, and tho' with a Juſt Application and Attention 
it might therefore keep it's Ideas Firm and Unaltered, ſo as from thence to make an 
Exact Judgment of Things, it yet Chooſes a quite Contrary Method, that is, to Change 
and Diverſify it's Images of the ſame Thing, as much as Poſlible, ſo as to Strike us 
with Surprize, and with Variety; And whercas Reaſon and Judgment Connects our 


ideas 8 together, and Shews the Dependence of one upon another, =. 
Breaks 
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Breaks every Link of the Chain, Throws off fiich Fetters of Thought, and is never 
better Pleaſed, than when it Soars with a Licence Uncontrouled, and Looks Down 
upon Coherence, as a Thing below it; which is Evidenr from the Pindarick Writings 
of the Pocts, Compared with Thoſe of the Mathematicks and of Philoſophy.” 

F. 10, REasoN and Judgment is a Scrupulous Exactneſs of Thought, and Wit an 7«dgment and 
Unbounded Liberty of its The One is, Agrecable to the Subject on which it is i 
Times Employ d, Like the Nice Deſcription of a Figure, whete the Lines and Angles © 
are Punctually Drawn by Rule and Compaſs ; The Other, Like the Bold and Maſterly 
Strokes of the Painrer's Pencil, which WET not be Guided by any” Thing, but by Ge- 
nius and Fan. 

AND. therefore it is, that to Judge wen, the utmoſt Seiden and NL is 
Neceſſary, but to be a Wit, nothing Leſs; The Invention muſt be ler Looſe, and no 
Reſtraints laid upon the Management of our Ideas, but all muſt be Reſigned to the 
Pleaſure of the Mind to Set them in what Light, or to Give them what Form or 
Colour, it Thinks Proper ; Whereas Judgment and Reaſon Dare not Stir one Step 

beyond what Nature Preſcribes, and always Conforms it's ſelf to her Directions. 

F. xx. This Philoſophy farther Tells us; that the Comparing of our Ideas one of cee 
with another, in Reſpect of Extent, Degree, Time, Place, or any other Circumſtan- 5% anther. 
ces, is another Operation of the Mind about it's Ideas, which is the Ground of Rela- i» pet of 
tions, and that Brutes ſeem not to have this Power in any Great Degree; and that 3 
they Probably have not any Power at all of Comparing General Ideas. | Place, or any 
Ir would be Hard Indeed, if a Philoſophy, which has Conſidered Ideas with ſuch 1 1 
Accuracy, ſhould be Miſtaken in every Point; And it may Poſſibly be True in this, 8 
with one Reſtriction, in Reſpect of the firſt Part of what is here Affirmd, that our 

Comparing Ideas with one another, as to Extent, Degree, Time, Place, the is the 
Ground of Relations, Namely, if it is Meant, ſo far as we Apprehend thoſe Rela- 
tions; But if it is Affirm'd in General, it is a Miſtake ; Becauſe not only our Com- 
paring our Ideas, bur the Different Genius's, Tempers, and Complexions of our Minds, 
by which we firſt Receive, and then Compare them, comes into the Account, which 
this Philoſophy does not at all Regard ; For it's whole Syſteme Aims at this, to 
make the Furniture of every Perſon's Mind Alike, their Reaſon and Faculties the 
Same, and which Garniture, after it has made it a Raſa Tabula, muſt be of it's own 
Supplying ; Tis an Empty Room, without any Thing to Set it off or Adorn it, till 
3 | this Philoſophy has taken Care to put into it, what Ideas and Faculties it Thinks Pro- 
Z per for it's Ornament and Embelliſhing ; ; And amongſt the Reſt, is this of Compar- 
ing Ideas; as if it was the fame in all Men, and was not to be Diſtinguiſhed by the 
Various Forces, Powers, and Capacitics of the Mind, which it Certainly Ought to be. 
Tus in Reſpect of Extent, by Comparing our Ideas, tis True, we find that one 
Thing is Greater or Leſs, and that one Mind is more or Leſs Extenſive or Capacious 
than another; In Reſpect of Degree, that one Subſtance is Hotter or Colder, Harder 
or Softer, Whiter or Blacker, ec. than another; In Reſpe& of Time, that the Exiſt- 
ence of certain Perſons or Things has been of a Longer or Shorter Continuance; and 
that, in Reſpect of Place, ſome Beings arc at a Farther, and others at a Nearer Diſt- 
ance from us; And ſo it is in Reſpect of any other Circumſtances, in which Things are 
Conſidered by us. 
TIISs is very Obvious and Plain, and does not Require any Great Depth of Philo- 
3 ſophy to Know, or Underſtand, however Pompous theſe Aſſertions may Appcar, 
3 F. 12. Bur, If we Say theſe Relations are the fame in all Men, becauſe ;;, Reason, 
all Men Gain them by Comparing their Ideas in this Way, That does not ſeem. ariſmg from 
to be True; Since Men's Ideas themſelves Differ, according to the Various yo pay 429 
Complexions of their Minds, and 9 the Relations, Which Ariſe from a are Different 
Compariſon of thoſe Ideas. 25 zo 
 _ Tavs One, who has been Uſed to Farce and Boundleſs Proſpects upon the Ocean, os 
will Eſteem that a Narrow and Contradted View, which Another, not Accuſtom'd to the Minds, | 
Greater, will Reckon Sufficiently Wide and Spacious ; One, who is Poſſeſſed of an _ „ 
Ample Eſtate, or of Immenſe Riches, will Look upon that, as an Inconſiderable Re- | 
venue, or as a Small and Triffling . which Another will Think a very Great and | 


Extraordinary One. 
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AND a Perſon ſhall be Regarded by the Vulgar, as One of a. co ind an, ive 
Genius, who to Wiſe and Knowing. Men ſhall Appcar to have a very Small and 


Narrow One; 80 that in Reſpect of Extent, our Ideas of Greater or Leſs Vary and 
Change according to the Different Minds, which Compare, and Form the Relations 
of Things from ſuch a Compariſon. 


THAT Temperature of Air or. Climate, which is Ee e Hot or 10 to Gag 


8 is. not in the ſame Degree ſo to. Another ; He, who has been Laid in Down and. Silks, 


will Eſteem that Hard, which is Soft enough for a Labourer's Repoſe; And an Americ an, 
who, neyer Saw, what Snow is, will Admire the Whiteneſs of an European Skin. 


AND even in Time, One, who has Lived to Fourſcote or a Hundred, will call his 


Son of IThreeſcore a Voung Man, whom his Grandſon of Thirty will call an Old One. 


Thus alſo in Diſtance, that will Appear to One Perſon to be but a Short Journey, 


WhO has been Uſed to Travel a Longer, which to Another will ſeem a Long and Te- 
dious One, who has not been Uſed to any at all. 


ANb in other Circumſtances of Comparing our Ideas; Thar i is ; Beauty, Symmetry, 


and Proportion to One, Which to Another is Deformity; And in General, it 1s 
Rational or Agrecable to One Man is not fo to Another. 


ThE Genius and Temper of the Mind therefore, or the Innate Force of it, is $to be 


Conſidered in our Forming the Relations of Things; ſi ince it Influences our Idcas, 


and Mixes it's ſelf in all our "Compariſons of them. 


Brutes ſeem to 


F. 13. As to the Second Part of the Aſſertion in the Beginning of H. 1 that 


have no Power Zrutes do not ſeem to have this Power of Comparing in any Great Degree, nor to 


at ail 1 Com 
paring Ideas, 


have any Power at all of Comparing General Ideas, it is Anſwer d, That they Appear to 


zither General haye an Equal Incapacity. for both. Comparing our Ideas Suppoſes a Certain Kind 


or Particular. 


of Study and Contemplation, for when we Compare our Ideas one with another, we 
ſet them together in Order to Conſider and Examine their Difference, which is a 
Studious and Contemplative Faculty, and quite of another Kind from that of Per- 
ceiving a Diſtinction in our Ideas; Thus I may know, that Fire is Hot, and Snow Cold, 
by. my bare Senſations, without ſetting theſe Ideas together. in my Mind, and then 


Comparing them; The One is the Faculty of a Perceptive Being, the Other of ;a Ra- 
tional and a Conſidering One; The Firſt of which Brutes have, but I Think I may 


Affirm, they have not the Laſt, tho' they may ſeem to make ſome Approaches towards 


they Actually Compared their Ideas or Perceptions with one another, and did Set them 


it: For let us Examine a little into this, ſince it is of ſome HONOR. to us, to 


Know it, and to be Satisfy'd about it. 
MEN, who can Study, Contemplate, and Compare their Ideas, are likewiſe Fur- 


niſhed with Abilities, by Speech and by Writing, to ſhew, they have ſuch Faculties, 
for if they were not, they would be in Vain Poſſeſſed of them; It is therefore Rea- 
ſonable to Think, that Brutes are not Endowed with them, ſince they would have 
them to no Purpoſe, if they lay Hid in their Minds, without a Poſſibility of Shew- 
ing or Explaining them; But tis a Common Axiom with Philoſophers, that Nature 
Works nothing in Vain; Nay, even in Perſons, who are Dumb, we find ſuch a Ca- 
pacity of Expreſſing their Thoughts by Signs and Geſtures, which is in a Manner, as 
Significant, as any Language could be, and which we do not Experience to be in 
Brutes in any Degree. 
APES or Monkeys have Indeed ſome Surprieing Actions, which ſhew a Quickneſs 
of Perception, and a Readineſs in Diſtinguiſhing their Perceptions, and Conſequently 


of Remembering them, and the ſame may be ſaid of Dogs; But there docs not ſeem 


to be any Footlteps of Study or Contemplation in them, which there muſt be, if 


together in their Minds in Order to Conſider them ; Whereas the Ridiculous and 
Unthinking Tricks of Apes and Monkeys ſhow no ſuch Faculty or Power. 

ON the other Hand Parrots, which make ſome Kind of Efforts towards Language, 
can only Expreſs themſclves in ſome few Particular Things, which Evidences, that 
they Diſtinguiſh their Perceptions and Remember them, but not that they Study or 
Compare them, not even in the Famous Inſtance of Prince Maurice S, given by this 
Eee, Suppoſing that Inſtance True. 

AND Thus, it is, even in the Fine and Curious Cells or Neſts of Bees or of Birds, which 
ſeem to be Formed by a Mechanical Operation, ariſing from this Quick and Lively Di- 
ſtinction of ales and the Memory, which Reſults from it, but does not any Ways 


Evince 
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Evince, that they Compare their Ideas, or that they Study upon them; no more, than 
a Mechanick Building a Houſe, by what he has Learnt from mere Perception, and 


Memory, does Prove, that he has Studied upon, and Compared all the ſeveral Ideas, 


which belong to his Building, * what he is the ben Philoſopher, Or Architect in the 

World. 

$44 Br, If Brutes have not ha Pater of Comparing Particular Ideas, it will EL” 
be very Certain, they have it not, in Reſpect of General Ones, To Compare which is -,mmm: for 
ſtill more Operoſe, and will Require a much Greater Study end Contemplation. % lmmorcaliry 

AND, If they have it not in Either of theſe Particulars, If Brutes can only barely 7 ©” 

Diſtinguiſh their Perceptions, and juſt Remember what they Diſtinguiſh, without being 

Able to Proceed any Farther; And If on the Contrary, Men cannot only Diſtinguiſh 

their Perceptions, and Remember them, with an Infinitely Greater Exactneſs and Quick- 

neſs than they can, but can alſo Study and Contemplate upon their Ideas, and Compare 

them to an Infinite Variety; for the ſame Reaſon, that Almighty God, who Infinite- 

ly Exceeds us in the Comprcheniion of his Mind, is Eternal, we may Preſume, that 


the ſame Infiniteneſs of Comprehenſion in Reſpect of Brutcs, will Entitle Ours ta a 


Natural Immortality; whilft the Minds at Brutes arc Periſhable and Mortal. 

App to this Farther, that a Faculty, which is merely Paſſive of . and 
tis Poſſible, That is all, which Brutes have, and Memory, or a Recollective one, Which 
Reſults from it, (which is no more than a Kind of Reſiliency in the Mind upon an Impulſe 
made upon Senſation) in it's own Nature ſeems to be as Capable of Ceaſing and Va- 
niſhing, as the Percuſhon made upon an Harp or- a Violin; But, when we find in 
ourſelves, that there is not only a Perceptive Faculty, and a Memory, which is Deriv- 


ed from it, but an Active Principle in thoſe Perceptions and in Memory, as alſo in 


Comparing our Ideas, in Studying of them and Contemplating upon them, Abſtract- 
ed from Senſe, it gives us a Juſt Impreſſion, that there is ſomething in ſuch a Mind, 
which will Continue after all it's Perceptions from Senſation are no more, that is, 
after the Diſſolution of our Minds from the Bodies, which Encompaſs and Attend 
them; Laſtly, tho' Brutes have not the Faculty of Comparing Ideas, this Philofophy 
cannot ſhew, why they have not, whereas, it may be done by the Plychcometria * 
plained above, that is, from the Different Intenſions of Perception. 

F. 15. Tut next Operation of the Mind, which this Philoſophy takes Notice of, Concerning the 
is Compoſition, a Faculty, with which Human Minds are certainly Endu'd ; Thus we nd Ara. 
can Form a Centaur, or Chimera, and Join and Unite Ideas together at our Pleaſure ; ion of Ideas; 
But in Brutes, this Faculty ſeems alſo to be Perfectly wanting; and a Dog does not | on” _ 
Appear to know his Maſter, any other way, than by Diſtinguiſhing his Ideas, and by Brutes. 
Memory, both which he muſt, of Courſe and Neceſſity, have from his bare e 
of Perception. 

ABSTRACTION is a quite Contrary Operation of the Mind, by which we Frame 
General Ideas, and Separate and Diſunite every Thing from them, which ſhall Ren- 
der them Particular. 

Thus, we can Remove Solidity, Figure, and other Properties, from Body in our 
own Minds, and Conſider only the Colour of them; or Colour, ec. and Conſt der 
only the Extenſion of them. 

IIS Faculty is Confeſſed not to Reſide in Brutes in any Degree, but why they 
ſhould be Able to Set and Combine Ideas together, as this Philoſophy Thinks, and 
not to Separate them, which it does not Allow, is Inconceivable. 


F. 16. Tat whole Cale therefore ſeems to be 3 in Reſpect of Human Minds, The Diftin#ic: 
and Thoſe of Brates ; | 75 roy ray ey 


THAT the Latter are only Capable of Perception, by External Objects Ating upon 10 5 of Mew, 
their Senſes, and in which their Minds are barely Paſſive, or Suſceptible, of thoſe Im- a#d why the 


Firſt are Mor. 


preſſions, and, by a Kind of Natural Reſult or Reaction, of Remembering them like- „ 4 10 
wiſe; That, by theſe Means they Diſtinguiſh one Thing from another, and accordingly he Laft. 
are Directed to Purſue, or Avoid it; That they do not Contemplate, Compare, Com- 


pound, or Abſtract their Ideas, becauſe their Minds are only Paſſive of the Impreſ- 


fions, which are made upon them, whereas thoſe Operations Conſiſt in Action; and 


Conſequently, and for the ſame Reaſon, That they have no Ideas of Reflection; And 


upon all theſe Accounts that they have no Conſcience of their Actions, and are Capable 
of no Moral Rules to Guide them; Since therefore their Minds are nen, Paſſive from 
„ the 
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the Strokes of External Objects, it is Reaſonable to Think, that when thoſe Impul- 

ſes Ceaſe, their Perceptions will alſo Vaniſh 3 And ſince they have no Actions to 

Anſwer for, as they have no Senſe or Conſcience of them, nor no Reflection upon 

the Operations of their own Minds, it is not to be Imagined, that they will be Sum- 

mon'd to a Future Audit; If therefore we Conſider Nature, or Religion and . Mora- 

„ ran JOY, WIRE can GOnrINce us, that the N or MU ob Brutes 
e eee, Are Mortal“ FOTO 

(9 THAT, Yet Human Minds are not wy is as Nr on the Ge Since (which 

haas been already Shewn) their Faculty of Perception is Active, and their Recollective 


Powers, not a Natural Recoiling, © or Reſult, from a bare Impreſſion upon them, made 


by External Objects, as in Brutes, but an Active Force likewiſe; from which Principle. 
of Action Proceeds their Ability of Comparing, Compounding, and Abſtracting, and 
Reflecting upon the Operations Produced in them; That they are Endued with a Con- 

ſcience of their Thoughts and Actions, and can Form Moral Truths for their Di— 
rection and Conduct; and Conſequently we may Juſtly Preſume from Nature, that 
this Principle of Action, which is Innate in theſe Human Minds will never Ceaſe, 
ſince it grows Stronger with Age, and is Fortified by Time and Experience; and we 
may Preſume from Religion, that ſuch Beings muſt, ſome Time or other, Anſwer for their 
Actions, and be Rewarded for their Good Ones, and Puniſhed for their III; And for 
both theſe Reaſons we may Pronounce, that Human Minds are Immortal, that they 
will Survive the Bodies, to which they are at Preſent Joined, and will Continue in a 
State of Activity, which is Innate to them, for Everlaſting Ages. 


To be Satisfy'd and Apprized of the Infinite Difference betwixt Human Minds and 


[Thoſe of Brutes, there is nothing more Requiſite, than to Conſider the Vaſt, the 
Boundleſs and Immenſe Reaſonings of Philoſophers, and Mathematicians, with their 


Various Comparing, Compounding, and Abſtracting their Ideas, the Excurſions of 


their Thoughts, and Contemplations, thro* the Diſtant Regions of the Univerſe, and 

thro' all the Ranks and Orders of Created Beings, and then Compare them, with 

the Short and Narrow Intellects of a Dog, a Monkey, or a Parrot ; For from they 

we may be Convinced of the Great and Stupendous Powers and Faculties of the One, 

and of the Small and Minute, and Inconſiderable, Forces of the other; The 
One makes Us Approach to God himſelf, the Other Scarcely Raiſes Them a- 
* bove the Energy of Matter. If we therefore Regard only the Relations of Things, 
we ſhall be Led to Think, and to Believe, that as Almighty God is Eternal, fo We 
are Immortal; and as Matter is Periſhable, ſo the Souls, or Minds, of Brutes, which 

have a near Alliance with it, are nearly in the lame. State of Corruption, CHANSE, 


and Alteration with it. 


e gre F. 17. Nor can it be Objected, that there are ſome Men, who ſeem to be very 
Doſtinction be. little Superior in Knowledge to Brutes themſelves; Since, altho' the Improvements of 
wirt the their Faculties are not Equal to thoſe of Others: yet they have the ſame or like Fa- 


Minds o 
cara 15 culties of Activeneſs in Perceiving, and Remembering, of Comparing, Compounding, 


thoſe of Men, and Abſtracting, and of Reflecting upon their own Thoughts and Perceptions; All 
2 3 which Brutes Want; And tis the Faculties, not the Uſe or Improvement of them, 
ſeem 70 be lte Which muſt Denominate and Diſtinguiſh One Intelligent Being, as Such, from Ano- 
3 % ther: There is not the Meaneſt Perſon in Underſtanding, who has not Language, 
rutes them- 

and there is no one, who has Language, who has not, in a Greater or Leſs Degree, the 
Diſcurſive Faculty; which ſhews they have an Active Perception, and a Memory, that they 
Compare, Compound, and Abſtract Ideas, or elſe they could not Talk in the ſame 
Language with others, which even Ideots or Madmen can do; Tho' Perhaps they 
phe tbe may not Connect their Ideas Juſtly 3 But this is an Imperfection or Diſorder in the 
rices Parrot, Mind, and not a Proof, that they have not the fame Kind of Faculties with other 
an Imperſet, Men; On the Contrary, Brutes have no Diſcurſive Faculty at all, and what is Al- 
i N ledged from Parrots Extends only to ſome few Words, or even Sentences, which 


True, uo Ob might be Learned by a Hee Diſtinction of Ideas, and a Paſſive Memory, t 


jection againſt from ſuch a Perception. 


the foregoing 
Diſlindion. F. 18. Bor altho' we Argue upon a : Conceſſion, that the Story of Prince Mau- 


Mr Lockes ices Parrot is True, Mentioned by this Philoſophy, yet we are no more Obliged to 


Eſſav, the Sup- 
plem ut 0 c. Believe, that it is ſo, much leſs to Form and to Ground our Perſuaſions in Philoſophy, 


4 5 181. Contrary to all the known Faculties of Brutes, upon ſuch a Story, which is Ae 
0 
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Allowed to be in all Animals, in ſome Degree or other. | 5 
Bur, what is very Extraordinary in this Dialogue is, that it was betwixt the prince 
and the Parrot; The Firſt Spoke in French or Dutch, for by his own. Confeſſion, he 

did not Underſtand the Language of Braſil, and the Laſt Anſwered in that Language; 
and tho' by the Method, which the Prince took of an Interpreter, he might Under- 
ſtand, what the Parrot ſaid, yet the Parrot could not know, what he ſaid, unleſs by a like 
Interpreter, which yet is not in this Account Affirm'd; Nay Farther, it is not ſo much 
as ſaid, that the Prince Inquir d of his Interpreters, upon every Anſwer of the Parrot, 
what was Meant by it; But it is rather Repreſented ſo, as if after the Dialogue, 
which Paſſed Currently betwixt them, the Prince took his Interpreters Apart to 
Know, whether they both Agreed in giving the ſame Senſe of the Parrot's Anſwer; 
which if ſo, is an Evident Conviction, that the Story is all, a mere Contrivance; 
ſince it is Impoſſible the Prince ſhould Propoſe his Queſtions in French or Dutch, and 
the Parrot ſhould Anſwer in the Braſil; However it is ſo Imperfect, and at the ſame 
Time ſo Improbable a Relation, and if it were not, ſo little Proves that Diſcurſive 
Faculty which there is in Men, that we have no Reaſon to Build any Opinions or 
Notions in Philoſophy upon it, and with this I ſhall Diſmiſs it, and Conclude the 
Preſent Chapter, after having Conſidered the ſeveral Facultics of Human Minds in 
a Mathematick Way, and as a Foundation for a Geometrick Reaſoning upon them, 
and after having Reduced them to the Doctrine of the Expanſive and Contractive Forces. 

F. 19. Tux Three Operations of the Mind, not yet Conſidered in this Way, are 4, Difforeil 
Comparing, Compounding, and AbflraQing our Ideas, in Reſpect of which, the ſeveral Combinations 
Combinations are as Follow, | 715 rai 

FIRST, Comparing-Compounding-AbſtraQing, Beings, in Re- 

SEcoND, Non-Comparing-Non-Compounding-Non-AbſtraQting. 88 

TairD, Comparing- Non- Compounding Non-Abſtracting. 8 

FourTH, Compounding-Abſtrating-Non-Comparing. | and Abſtrat- 

FirTH, Compounding-Non-Comparing-Non-Abſtrafting. _ "ge 

SIXTH, Comparing-Abſtratting-Non-Compounding. 

SEVENTH, Abſtrating-Non-Comparing-Non-Compounding. 98 

EICH TR, R Non-Abſtracting. THE 


Chap. V. Comparing, and Compounding, our Ideas. 637 
; to Prove, or, at leaſt, to Countenance the Suppoſition of a Rational Parrot; Than this 

3 Author of Great Note, who is Quoted, or the Great Author, who Quotes him, would 

1 have Thought themſelves Obliged to Believe the Immortality of the Soul, becauſe 

1 Prince Maurice, with his Uſual Plaineſs and Dryneſs in Talk, or Shortly and Coldly, tor 

: it's much the ſame, as to-the Truth of the Story,” had Informed them, that he had 

2 Met with a Tall Black or Tawny Ghoſt in Braſil, which had Told him as much ; For 

I the Evidence Amounts to no more, than what we have for evety Ghoſt, that 

1 has been Talked of for this Hundred Vears, or as many Ages, which Generally is 

i Confined to the Teſtimony of One or Two; and therefore we may as fully Believe 

4 any Story, which we have Heard of an Apparition, as this of the Rational Parrot; 
EZ But Thoſe, who are ſo willing to Believe This, would take it to be an Affront to 

J their Reafon and Underſtanding to Believe the Other. 

5 BEs IDEs, Is it not Inceedihie; that of ſo many Millions of Patres, Which ber 

: have Belong'd, or do Belong to the Species, there never was one beſides Prince Mau- 

. rice s, that was Old, or Big, "enough to come to the Uſe. of it's Reaſon, that ever any 

. one Heard of ? And would not One be Apt to Think, that this was only ſome Cold 

- and Dry Jeſt of the Prince, to Divert himſelf with the Credulity of thoſe about him? 

1 Is it not alſo ſomething Surprizing, that, when Prince Maurice had the Curioſity 

: to ſend for this Rational Parrot, tho at a Good Diſtance off, he ſhould only give us 

8 one Poor Dialogue for the Proof of it's being Rational, and that the ſame Curioſity 

1 did not Tempt him to Inquire farther, and Examine very Strictly into the Profound A- 

: bilities and Attainments of this Wonderfull Bird? Here is nothing, only a ſhort 

- Story of coming from Marinnan, of belonging to a Portugeze, and looking after 
5 the Chickens; The Prince's Invention muſt be either very Low, that could not Prompt 

3 him to Ask any more Queſtions, or very Cunning to Put ſuch, which he Thought 
a might be the Propereſt, and not the moſt Unlikely, for a Parrot to Anſwer ; For if | 
5 it had the Diſcurſive Faculty, it might have Anſwered a Thouſand Queſtions beſides; 
. From whence it is Plain, that this was only a Leſſon, which the Parrot had Learned, | 
4 and therefore is Reſolved into the Ideas of bare Memory and Perception, which is 
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638 Of R etention, and of Difurningy" 

TEE Firſt Caſe is of thoſe Intelligent or Animate Beings, which: have an Equal Fa- 
culty and Quickneſs in Comparing, Compounding, and Abſtracting their Ideas. 

Tax Second of thoſe, who Entirely want theſe ee as it is rm Brutes 
do, or elſe have them in a very low Degree. © 

THE Third is of thoſe, who Compare their Ideas with Viracity and Quickacks; 
but who Compound and Abſtract them with Difficulty. 

Taz Fourth is of thoſe, who Compound and Abſtract them With Eaſe, but Com: 


pare them with more Trouble and Pains. 
THE Fifth is of thoſe, who Compound them . Readineſs vil Facility, but Com. 


pare and Abſtract them more Slowly. 
Tag Sixth is of thoſe, who Compare and Abſtrat win Greater Brixkneſ and Adti- 


vity, but Compound with a Lels. 


Tax Seventh is of thoſe, who Abſtract more Readily, and Compare and Com- 


potind more Difficultly. 
Tur Eighth is of thoſe, who Compare and Compound with more Readineſs and 


Eaſe, but Abſtract with a Leſs. 
ALL theſe Various Faculties will give ſo many Different Pools to Intcl- 


ligent Minds, as the ſeveral Combinations of Perception, Retention, and Recollettion, 


before did; and all theſe Faculties in Animate Beings, if they arc at all in them, 


may be there in a Thouſand Different Degrees and Proportions. 
Ax Farther, theſe Three laſt Mentioned Faculties may be Differently Combined 
with the Thrce Former ; From whence an Infinite Variety of Intelligent Beings will 


Ariſe, Sufficient to Account for the whole Animate Creation, and the ſeveral Orders, 


Claſſes, and Diſtinctions of them which are known, or can be Conceiyed or Imagined 
in the Univerſe; and will Infinitely Inlarge the Bounds of a Pſycheometria, and Give 


Scope and Room for a Mathematick Genius to Extend it's RIF. toa Million of Pro- 


pol ſtions, hitherto Unknown to Geometry. 


The Faculties F. 20. As to the Doctrine of the Expanſive and Coritraftive Forces, Perception 


_ . 4 ems to Participate of both; It has the Greateſt Expanſive Force, when it Exerts it's 
ſelf into Buſineſs and Action, and the Greateſt Contractive, when it Retires from it, 


counted for 


fro the Dor” Jt Reſigns it's ſelf to Study and Contemplation. 
e Fo „ TI No; when our Senſations are Vigorous, Lively, and strong, in Errtiug 
Contractive themſelves Outwards, and Purſuing the Objects, which Impreſs them, it 515 an Iftancr 


. of the Expanſtve Force of the Mind, or of Perception; when our Senſations are Vi- 
the Expanſtue gorous, Lively, and Strong, in Exerting themſelves Inwards, ſo as to make us Reflect 


ee 5 them in our own Minds, it ſhews the Contractive. 
So that Senſation in General Appears to Demonſtrate the Expanſive Force of the 


Contradlive. 
: Mind, and which Agrees with what we have ſaid before, that the Mind is not only 


Paſſive, but even Active in Senſation ; Reflection, on the other Hand, does not Explain 


an Expanſive Force of the Mind, by which it Exerts it's ſelf towards External Objects, 
but a Contractive, by which it Exerts it's ſelf Inwards towards it's own Perceptions. 
F. 21. From whence it will Follow, that as Senfation, or the Expanſive Force, is 


Bee d the Source of Vice and Folly in Men's Minds, ſo Reflection, or the Contractive Force, 


Force, the 
Source of Vice js That of Wiſdom and Virtue ; Suitable to what has been Aſſerted, in other Parts of 


eee 5 this Philoſophy, of the Expanfive and Contractive Forces. 
iiſlom and NExT to Senſation and Reflection, we are to Conſider, what Retention BY Re- 
rs SO: collection is, in Reſpect to the Doctrine of the Expanſive and Contractive Forces; 
jon, Compari- That Force, by which we Retain Ideas in our Minds, and Fix them down in it, Ap- 
fon, Compeſi. years to be Evidently a Contractive One; as alſo That, by which we Recollect to our 
3 View, thoſe which are Scattered and Diffuſed in it, or by which we Revive the Por- 
ces of the Con. mant and Latent Ones; As Retaining and Fixing, or Recollecting, Reflecting, or Re- 
alive Force. viving them, are Inſtances of Contraction on the one Hand; and their being Volatile and 
Deſultory. their being Scattered and Diffuſed, or Tranſient and Periſhing, is an Ex- 
ample of Expanſion on the other; This Recollection muſt be Diſtinguiſhed from the 
Memory of Brutes; this being an Actual bringing Ideas into our Minds by this 
Contractive Force, the other only a Repeated Perception, with a Power of Diſcern- 


ing, that it was before Perceived, and therefore is an Affection of the Expanſive. 


As to Comparing, or Setting our Ideas together, in Order to Conſider them, it is 


Manifeſtly the Reſult and Contequence of wy Contractive Force, as is that of Com- 
pounding 
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Chap Vi \ Commparings, | 4b Compounding; aur * 639 
pounding or Uniting them into One; In like Manner, as the Diſſipation of them, os 
the Disjoining, or Diſſolving them, lnfers and Suppoſes an Expanſive. ; 

ABSTRACTION, or that Faculty, by which we Separate Ideas from each other, may be 
Thought to belong to the Expanſive Force; But if we Conſider, that this Operation of 
the Mind Ariſes from Reflection, which has been Proved to be Derived from the Con- 
tractive; and if we farther Conſider, that when we Abſtract, we Contract ſeveral 
Ideas into One, as Red, Orange, Yellow, Green, Blue, Purple, Cc. into one Ab- 
ſtracted Idea of Colour, and the ſame be ſaid of Sound, Taſte, Solidity, and Exten- 
fion, which are all Abſtracted Ideas, we ſhall Eaſily be brought to Acknowledge, that 
this Power of Abſtraction is to be Ae en to the e Force of the Mind, 
as it's True Cauſe and Origine. 

F. 22. Tris Opinion of the Pringek? Faculties of iq our Minds being owing to the Auolbe- Argus 
Contractive Forces of them, is farther Proved from Hence; That theſe 1 of ment, that the 
Diſtinguiſhing our Ideas, of Retaining, Reviving, Comparing, Compounding, and „ 5 
Abſtracting them, are Impaired and Diminiſhed by Debaucheries, Exceſſes, and Lewd- of a Contracts 
neſs, or by Vice in General, which is of an Expanſive Force, and Enervates and '** Force. 
Diſſipates the Contractive Force of the Underſtanding ; This alſo; Agrees with the 
Account, which we have given in Anatomy of the Nervous een, which we 
made to be of a Contractive Force. 

F. 23. From hence it Follows, that the Minds of Brutes, 505 Solely or Chiefly of From hence the 
an Expanſive Nature, and Conſiſting only in bare Perception and a Memory, which is no Mind: of , 
more than a Repeated Perception, with a Perception, that it was before Perccived, nl pag | 
are not Capable of Virtue or Vice, which Requires Reflection, Thought, Choice, #le of virtue 
and Conſideration, that is, Faculties of a Contractive Force and Conſtitution z And e 
Conſequently, they are not Capable of Rewards and Puniſhments, and therefore it n;/hments. 
is Unreaſonable to Imagine, that ſuch Minds will have any other Period of their Ex- 
iſtence, than what is Allotted to their Material Syſtemes. 

\ BESIDES, as ſuch Minds are of an Expanſive Force; without the Contractive, they, 
by their Expanſion, and in their own Nature, Tend to a Diſſolution, as Fire and 
Flame, which are Expanſive, do. 


F. 24. ON the other Hand, the Human Mind Depends upon Propertics and Af- _ Fry ca 


fections, which, as we have ſhewn, are of a Contractive Nature, Excepting it's Senſitive 5%, {ame Dos. 


Faculty, which is of an Expanſive; and therefore ſuch a Mind is Capable of Virtue and rive or Princi 


Vice, and of Rewards and Puniſhments, and! for that Reaſon muſt be Suppoſed to be Im- a e 


mortal, ſince Virtue is not always Rewarded, nor Vice Puniſhed, During it's Exiſtence both of virtub- 
here; And, tho the Senſitive Powers may Ceaſe their Action, with the Diſſolution of 9 Vice, and 


the Material Syſteme, which may again Exert themſelves upon the Reunion of the 7 Puniſh. g 


Body to them; Vet it is Juſt and Rational to Think, that the Contractive Forces of wes. 
the Mind will Renal and Subſiſt in their full Strength and Vigour, or in a Greater 
Degree of Both, after ſuch Diſſolution; And, as Blind Men Remember and Reaſon 
more Strongly, by a Deprivation of one Senſe only of Seeing, ſo we may Imagine, 
that the Human Mind, when Deprived of all, may Reflect upon, Retain, Recollect, 
Revive, Compare, Compound, and Abſtract, it's Ideas with more Quickneſs, Life, 


and Vivacity, than at Preſent it does, whilſt United to this Syſteme of Senſe and Matter. 


THESE Contractive Forces of the Mind alſo ſeem in their own Nature to be A- 


verſe to a Diſſolution, quite Contrary to the Expanſive Forces of it; As, in Body, the 


Contractive Forces Tend to a Cloſe Cement and Connection, and to the Eſtabliſhing 

the Perpetuity of the Material Syſteme, whether of Marble, Flint, or an Adamant; 77 the Ex. 

Whereas the Expanſive Force, of Fire, Percuſſion, or a Proper Menſtruum, Diſſolves panſive and 

the Continuity, and Diſſipates and Deſtroys the Compages. ee 
F. 25. Wren I Speak of the Expanſive and Contractive Forces of the Mind, and Mind and ef 

Aſſert the like Forces to belong to Bodies, I do not make Mind and Matter the ſame ; i are 


? Analogous, 
I only Affirm, that they have Properties and Powers, which are Analogous, when 7% pe 


the Beings, in which they Reſide, are Perfectly Different; The One being a Thinking /ame, and 


and Intelligent Subſtance, The Other a Material and Inanimate. mes ag 
Thus we may Affirm, that there are Motions in the Mind, as well as in Matter, 2 of 
the Human 


that there is Gravity, Levity, Solidity, Diſlipation, Complexion, Cc. in the one, as een. 
well as the other; But every one knows, that theſe are only Properties, which we Morraliry and 


find in the Mind, Anſwering and Correſpondent to others, which we Obſerve in Piſolurion of 
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Matter; but, that they are not Punctually and Literally the ſame, and Aki 10 far; as 
the differing Natures of each, of Intelligence ad nn ar Bear, Aug: n, 10 
fat, as they will Allow of the Compariſon. / - - - 
Ix like Manner we ſay, there is an Expanſive be in he Mind; by which it's 
Ideas ate Diſſipated, Diſſolved, or Diſunited, and a Contractive, by which they are 
Held and Continued together, and Cohere' with each other; Agreeably to what we 


Experience in Matter, in which we Obſerve two Different Forces Reſiding, an Ex- 


panſive, by which it's Parts are Diſſolved, and a Contractive, by which they Cohere; 


Tho' we do not therefore Affirm, that Mind is Matter, or that the Ideas of the one 


are the Parts of the other; However, this is no Reaſon, why we may not Juſtiy Con- 
clude, that the Expanſive Force is the Principle of Diſſolution, and the Conttactive of 
Continuance and Perpetuity in both; And ſince the Firſt belongs to the Minds of 
Brutes, and the Laſt to thoſe of Men, That therefore, there is a Natural Principle of 

Mortality in the Former, as there is one of a Perpetual Duration in the Latter. 


The Elements F. 26. I ſhall here only farther Add, that 'the Different Proportions of theſe Ex- 


of the b, panſtve and Contractive Forces in the Minds of Men, or of Brutes, will Furniſh us 


:mnetria from 
hence Advan- With a New Set of Mathematick r 1 1 a farther Advance to ale E- | 
885 lements of a Pſycheometria. | „ 
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The Account, F. 1. A S to what ph to Simple Ideas, and whether the Mind is "dn Paſ- 
= I” | ſive, or not, in Receiving them, both have been already Conſidered ; Com- 
2 . plex Ideas are ſaid to be Thoſe, which Ariſe from that Faculty, which the Mind has, 


of our Compi 
Ideas and the Of Compounding it's Simple ones; We muſt therefore Inquire, what this Faculty in 


ſeveral Ways, the Mind of n ay and how far, and in what nee it is made v0 of 


by which we 
Compound by us. 


e Philoſophy gives no ned of what che Nature of it is, or whence it A- 


. riſes, and only Mentions Three Inſtances of our Compounding. 
. Fist, in Reſpect of Modes; Secondly of Subſtances ; and Thirdly of Relations; As 
Books, to Modes, which are ſaid to be ſuch Complex Ideas, which Contain not the Suppoſition 

ay of Subſiſting by themſelves, but are Conſidered, as Dependences on, and Affections of 


Subſtances, as Triangle, Gratitude, Murder, c. They are, it is Alledged, of two 


Sorts ; Firſt, Simple, or ſuch as are the Combinations of the ſame Simple Idea, as a 


Dozen, Score, &c. Which are but the Ideas of ſo many Diſtinct Units put together; 
Second, Mixed, which are Compounded of Simple Ideas of ſeveral Kinds, as 
Beauty, which Conſiſts in a Certain Compoſi tion of Figure and Colour, cauſing De- 
light in the Beholder; Theft, which is the Concealed Change of the Poſſeſſion of 


any Thing without the Conſent of the Proprietor. 


3 F. 2. As to theſe Ideas, fo far as they are Defined not to Gantain a PRs tion 
Ideas made by Of Subſiſting by themſelves, but to be Dependences on, and Affections of Subſtan- 
the Compoſition ces, they are Abſtracted and General Ideas; and therefore, if we Conſider them as 


3 % 4. Modes, or ſuch Affections and Dependences, they are owing to the Abſtracting Power 
firattion f it, of the Mind, and not to the Compounding ; for, when we Abſtract a Triangle, Gra- 
otherwiſe 99 titude, Murder, Beauty, or Theft, from any Subjects, in which they Inhere, we do 


ay be Con- 
ai 8 Compound them, unleſs Abſtracting and Compounding are the ſame Things; 


Simple Percep- and ſo in the Repetitions of the ſame Ideas, as of a Unit, when we Speak of too, or 


2 855 1000, or any Number in General, without Conſidering the Things, which arc Num- 


bered, we do not Compound but Abſtract. 

Ir, on the other Hand, we Conſider theſe Ideas, as 8 up of Several Combined 
together, we Receive them at once, and as much by a Single Perception, as the Simpleſt 
Ideas wharſoever ; To wit, ſo far, as they are Ideas of Senſation, or Reflection, that is, Rea) 
and not Fantaſtick ones, Made and Formed by the Will and Pleaſure of the Mind, 


in Which Caſe only the Mind Compounds, as it docs in all other Chimeras. 
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Tavs, If we lake a 4 Triangle, as it any where Exiſts in Nature, or is « Drawn in 4 

Mathematick Scheme, it is an Idea of Senſation, which we no more Compound 
than we do any one Line of it, or any other Senſation of Red, or. Green, or Blue, 
or the moſt Simple Idea we can Imagine; If we Conſider it in a Notional Way, as 
Abſtracted from it's being Drawn in a Mathematick Scheme, or Exiſting in Nature, 
it is an Idea of Abſtraction; And the only Compoſition of the Mind can be in Taking 
at it's Pleaſure Three Lines. and Joining them together, to make a Triangle, and 
to Give what Properties, or Aſſign what Conditions ſuch Lines and Angles. ſhall be 
Conſidered Under, as thoſe of mere Length and Breadth, which is an Arbitrary 
Conſideration and Compoſition of them, and does not Fall Short of any other 
Chimera. 
Tus alſo, If we Take Gratitude, Murder, Beauty, Or Theft, and Conſider them 
as Real Actions, or Properties of the Subſtances, in which they Exiſt, they are Ideas 
of Senſation, and are no more Compounded by the Mind, than any other of our 
Ideas, which Ariſe from Simple Impreſſions ; Thus we Sce one Man Cutting ano- 
ther's Throat, and the Two Men, the Knife, the Throat, and the Baſeneſs of the 
Action, as much at once, as we See a Table, the Extenſion, Colour, and Situation of 
it, at one and the ſame Time, and at one View. 

IF again we Abſtract theſe Ideas from the Subſtances, in which they Exiſt, they 
are Ideas of Abſtraction, and not of Compoſition. 

Axp Laſtly, If we Compound theſe Ideas any Way, it is by taking Arbitrarily 
ſeveral Ideas and Uniting them together, as we Think Fit and Proper, and then 
giving them ſuch certain Denominations, which alſo is the Procedure of the Mind 
in Forming any other Chimera; For it we give Definitions of them Agrecable to 
what we Really find in Nature, we do not thereby Compound thoſe Ideas but 
only Deſcribe them from what we in Fact Experienced by the Intervention of our Senſes. | #1 

F. 3. SECONDLY, as to Subſtances, we do not Compound them, ſo far as they are The /ame 1 12 1 
Real Beings Exiſting in Nature, as a Man or a Stone, they are Ideas of Senſation, fark vo 1 
and are Impreſſed upon our Minds in the ſame Manner, as our Simple Ideas are; We⸗ ws 
See the Shape, the Figure, and Compoſition at Once; And, tho' we may ee at 
other the Various Properties of theſe Subſtances one after another, and at Different 
Times, yet they are ſtill the Reſult of our Obſervation, and do not Meet together 
from the Mind's Combining or Compounding them, but from it's Obſerving them to 
Exiſt United; And if we Conſider them as General Ideas, and Separate them from 
Real Exiſtence, they are Ideas of Abſtraction, and never become Ideas of Compoſi- 
tion, but when the Mind Arbitrarily takes ſeveral Properties and Unites them toge- 
ther, and then Denominates ſuch a Compoſition, a Man or a Stone, which is not 
r to, nor is an Exact Deſcription of Nature, but a Chimera in it. 

Thus alſo an Army, an Heap, or an Hundred, as they are Ideas of Senſation, or 
Abſtraction, are not Compounded by the Mind, and only are ſo, when the Mind Ar- 
bitrarily Puts fo many Men or Things together, whether there ever were ſo many 
Put ſo together in Nature, or not; that is, Where we do not Join Things together as 
they Exiſt, but according to our own Pleaſure; For, where they are Joined together, as 
they Exiſt, that Compoſition or Combination is made Ready to our Hands, and can- 
not be Properly Termed a Compoſition or Combination of the Mind ; Rather, what 
the Mind does in ſuch Caſes, is Dividing, what is thus already Combined, and Con- 
ſidering the ſeveral Parts of the Idea, of which the Whole is Form'd and Com- 

oled. 

e F. 4. An» the ſame may be ſaid in Reſpect of Relations, that they! in Fact Exiſt, or The Like may 
elſe are Abſtractions of the Mind, and are only Compoſitions of it, when they are oy TO 5 
Arbitrarily made; So that we may ſay in General, that our Complex Ideas are either ; 
Ideas ſo Gomponnded in their Exiſtence and in Nature, and Conſequently are Ideas 

of Senſe and Obſervation ; or elſe are General Ones, and therefore Ideas of Abſtract 
ion; or elle are Compounded Ideas, which the Mind Divides into the ſeveral Parts, 
OE which they Conſiſt ; In none of which Inſtances does the Mind Compound them; 

And ſo far as they are not Conſidered in One, or Other, of theſe Ways, that is, where 
they are Formed by the Arbitrary Power of the Mind, they become Creatures of it 


and on that Account Chimerical. 
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| e it. does not make Immenſe Space a Negative Idea, becauſe it is a Negation of Finite, 


. 


642 | Of Complex Ideat, and Firſt, of Simple Book“ 4 


Of Space in $. 5. Taz Firſt Sort of Complex Ideas, which this Philoſophy. Proceeds FAB 


2 4% Be. latly to Conſider, are thoſe of the Simple Modes of Space. 
fined % ths As to Space it's ſelf, it is ſaid to be a Simple Idea, which we get both by our 
be dae Sight and Touch; when it Lies in Length betwixt two Bodies, it is ; called Diſtance ; 


Mr. Locke's when it Fills the Dimenſions of Length, Breadth, and Thickneſs, tis Named Capa- 
E. city; and when Conſidered between the Extremities of e which Repleniſhes 


| Chap. 13. 


Book, z Space With ſomething Solid, tis Termed Extenſion. 
THERE are therefore Three Things Aſſerted here, which are not True. 
if. THAT Space is a Simple Idea, ſince it is an Abſtracted One, for what we 
Feel is not the ſame Senſation with what we See, nor is Extenſion, which we Feel, 
the ſame with the Diſtance, which we See; Space therefore is Abſtracted from 5 
and is only Room for Bodies to Move or Exiſt in, without Conſidering our Senſa- 
tions of it; and N is not a Simple Idea, it being not ſo much as an Idea of 
Senſation. 
24. Thar we get this Simple Idea of Space both by our Sight and Touch; For, if 
it is an Abſtracted Idea, we get it by neither; nor can we Obrain the Game Idea of 
Senſation from our Sight and Feeling, unleſs our Eyes are the ſame with our Hands, 
and the Conſtitution and Formation of thoſe Organs of Sente in no Relpect Dif- 
ferent. 
34, Tur Extenſion of Body is the ſame with Space; Whercas Space, as it is an 
Abſtracted Idea, is neither Capable of being Seen nor Felt, but Extenſion of Body, 
or Matter, is Subject to both thoſe Senſes, and is Different to our Sight, and to our 
TT Feelin —_ 
— af. F. $ THE next Thing, which this Philoſophy of Ideas Conſiders, is, the Modifics 
cation of Space tion of Space; and it is faid, that each Different Diſtance is a Different Modification 
is, according 9 Of it; and that each Idea of any Different Space, is a Simple Mode of ſuch an Idea, 
_ Ts py. Namely of Space, as an Inch, a Foot, or a Yard, &., and when the Mind has got 
5 Ideas of theſe Meaſures, it is Capable of Repeating them, as often as it Pleaſes, and 
by that Means, at Length Arrives at the Idca of Immenſity. 
The Simple F. 7. Bur, as we have Proved, that Space is an Abſtracted Idea, and therefore no 


Modification of Simple One of Senſation, which this Philoſophy Affirms, ſo neither is the Modifica- 


8 com. 
N ” tion of this Idea into Different Lengths and Meaſures a Complex One; For an Inch. 


a Foot, or a Yard, is not an Idea made by Compoſition, but by Abſtraction 7 ad 3 
ſince, if we take an Inch, or a Foot, we do not Conſider it, ſo far as it is an Inch, 
g. Foot, as Conſi ſting wo Parts, but. of one Certain and Determined Length, Taken 
and Abſtracted from "Univerſal Space or Extenſion. 
Tis True, we may Conſider. a Foot, to be Made up and Conftituted of ſo many 
other Lengths, as Inches, and a Yard to Correſpond to ſo many Feet; But this is Fo- 
reign to the Real and Determinate Meaſure of a Yard, or a Foot, and only Arifes 
from a Compariſon of them with other Lengths; For a Foot is no more Compound- 
ed of 12 Inches, or a Yard of 3 Feet, than of any other Number of Parts, we can 
| Mention, into which they are Capable of being Divided. 
THz Length, or Meaſure, whether of an Inch, a Foot, or a Yard, is one Preciſe, 
Individual, and Uniform Portion of Space, Abſtracted by. the Mind from the Reſt 
of it; And therefore, ſo far only, as it is a Modification of Wen is not. an Idea 
of Compoſt tion but Abſtraction. 
Arrkx the Mind is Furniſhed with theſe Lengths, it cannot; be Denicd, but that 
it has a Power of Repeating them, from whence Indeed will Ariſe Certain Complex 
Ideas of Space; Thus, if the Abſtracted Length of a Yard is made by a Repetition of 
3 Feet, or a Foot by the Repetition of 12 Inches, or an Inch by the Repetition of 
a Certain Number of Barley Corns, they will then become Complex Ideas, but fill, 
they will not, as this Philoſophy Affirms, be Compounded of Simple Idcas of Sen- 
e Nel ſation, but of a Repetition of the ſame Abſtracted Idea of Length; And it ſeems, as 
gained by the if the Mind had it's Original Meaſures from Abſtraction, and that the Repetition of 
Reperitio of them does Obtain only in Uſe and Practice. 
ae, as F. 8. As to the Idea of Immenſity, it does not Appear to be Gained to the Mind, 
this Philoſopby by a Repeating any Finite Meaſure, . becauſe that only would Supply us with the Idea 


Perſuade By „ 3 e 
„ of a Greater Finite, but by a Negation of Finite, be it as Great as it will; This yet 


0 
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no more than Finite is a en Idea, becauſe it is a Negation of Infinite; On the 

Contrary, Infinite Space is a Poſitive Idea, and Includes every Thing, which is Finite 

in it; Finite is nothing more than the Mind's taking a Portion or Part of what is 
Infinite, and we cannot have the Idea of Finite Space, without the Suppoſition of an 

Infinite one; Becauſe, ſince we may take our Finite Portion of it, Where and as 

Great as we Pleaſe, tis Manifeſt, we could not do it, unleſs it were in Fact In- 

finite. 

Tur Idea of an Immenſe Space is therefore 4 not from a "Repertiton of 
any Finite Meaſure of it, but from Reaſoning, and a Plain and Evident Concluſion 
from the Naturc of it, which Wee no n and is not Capable of any Li- 
mitation. 

ITERx are alſo other Ways, by which we come by this Idea, that is, from the Va- Mr. Raphſon 
rious Theorems and Demonſtrations in the Mathematicks, Concerning the Angle of de spat 
Contact, Incommenſurables, the Aſymptotes of the Hyperbola, Cr. 2 

Bur this Idea of an Infinite Space is Formed by Men of Reaſoning and Specula- 
tion; The Common and more Uſual Way of Gaining it ſeems to be form the Bound- 
Jon Proſpects of the Sky and Æther, which we every Day Sec, and gives an Im- 
preſſion of the Immenſity of Space to the moſt Ignorant, as well as to the moſt Learn- 
cd, becauſe we See no End of ſuch Proſpects, that is, They are Infinite; But I dare 
Affirm, that no One ever got his Idea of it by the Method, which this Philoſophy 
Aſſerts, Namely, by the Repetition of any Finite Meaſure of it whatſoever, for the 
Reaſon before Alledged, that it is Impoſſible, that the Repetition of any Finite ſhould 
Produce any other Idea in us, than that of a ſtill Greater Finite, which will always 
be Infinitely ſhort of what is Unlimited and Immenſe. 

F. 9. ANoTatR Modification of Space is ſaid to be That of the Different Termi- a ts 9 
nations of it, which is Called Figure; But according to what has been before Alledged Fan Nas of 
in F. I. Figure is either an Idea of Senſation or Abſtraction, and is not an Idea "of Abſtract ion, or 
the Minds Compounding, but when it becomes a Chimerical One, and is not Made e reac 
up of Simple Ideas of Senſation. lation. | 

F. 10. Tat Laſt Mode of Space Mentioned in this Chapter is Place, which may be IT | 
Conſidered, as Relative, or Poſitive and Abſolute ; Relative Place is, when we Con- La IR of 
fider any. Thing with Reference to it's Diſtance From ſome Fixed and Certain Points, AAtraction. 
but then this is not a, Modification of Space, nor an Idea, which Ariſes from Com- 
poſition, but from Comparing the Situation of any Body in Reſpect of ſuch Points, 
and which does not Inferr any Modification of Space, not even as to Length, be- 
cauſe ſuch Modifications are always Preciſe, and Determinate, as in an Inch, a Foot, 
or a Yard, according to the Confeſſions of this Philoſophy; Whereas in Relative 
Place, we only Conſider any Bodies in Gencral, being Nearer to or Farther off 
from the Point, to which it is Referr'd, and the Manner of Poſition, which it Ob- 
tains in Reſpect of it; For if we Examine into the Real Diſtance, and Take the Ex- 
act Number of Yards or Miles, or Semidiameters of the Earth, into the Account of 
Relative Place, Relative Place will not be Diſtinguiſhed from the Modifications of 
Space in Reſpect of Diſtance, which Fell under another Head, and which has been 
MICE Inquired into. _ 

PosirivE or Abſolute Place muſt 1 if any, be a Modification of Space, 
nor yet is This, becauſe it is an Idea of Abſtraction, and not of Compoſition; Fo It 
we Take any Body or Portion of Matter, which Exiſts, the Place is an Abſtracted 
Idea, which Excludes all other Properties, but mere Space or Dimenſion; Whereas 
the Real Place is no Other than that Body or Portion of Matter, which docs Exiſt ; |,” ,”* 3 
And ſo it may be ſaid in Reſpect of the Univerſe, that it does not Exiſt in Univerſal Duration from 
Space, or Place, but that it Exiſts in it's Self, whatever the Nature of that Exiſtence 2 hg a 
is; Which we have Proved to be a Plenum of Action, Worthy of an Infinite and Al- $,c ou from 
Münden ene | 67 os 

F. 11. Ink next Kind of Simple Modes are faid to be thoſe of Duration, which 5 
I ſeveral Meaſures.: or Diltatces, of Duration, as Hours, Days, Years, c. Time and Contents þ Fol- 
Eternity, - 5 
Is Idea of ck e is Aﬀrmed to be Derived from the Flecting and Per- es ww 
petually Periſhing Parts of Succeſſion, and the Idea of Succeſſion, from Rellecting e palin 
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on that Train of Ideas, Wait Conſtantly Follow one another i in our Minds, as Tong 
as we are Awake. 


Ap the Continuation of the Eünente of we or any Thing elle Vemmen in 
rate to the Succeſſion of any Ideas in our Minds, is faid to be, what we call our 
own Duration, or that of another Thing, Cor exiſting with our . That this is 


fo, is Proved from Hence. 
T#. BECAUSE we have have no Perception of Seton or ee when chat 


" Succeſſion of our Ideas Ceaſes, as in Sleep; The Moment we Sleep and Awake, 


tion, is no farther ſuch, than as it Produces in our Minds an Idea of Succellion, or 


how Diſtant ſoever, ſeems to be Joined and Connected, e WAReA we Dream 


and there is a Manifeſt Succeſſion of our Ideas. 
24. BEcause, whilſt we are Awake, and our Thoughts are Intent upon one Thing, 


we let Slip out of our Account a _ Part of that Duration, and Think That Time 


Shorter than it is. 
34. BEcaust Motion, which is Commonly Suppoſed to be a Meaſure A Dura- 


a Continued Train of Diſtinguiſhable Ideas in us. 


ANb therefore, it is ſaid, Motions, which are very w are not Perceived by us, 


becauſe the Change of Diſtance is ſo Slow, that it Cauſes no New Ideas in us, but 


after a Long Interval; As in the Hand of a Clock, or the Shadow of a Dial. 


Ap the Same Happens in Things, which Move very Swift, which, not Affecting 
the Senſe with ſeveral Diſtinguiſhable Diſtances of their Motion, Cauſe not any 


Train of Ideas in our Minds, and Conſequently are not Perceived. 


Tavs any Thing, which Moves Round in a Circle, in leſs Time than our Ideas 
are wont to Succeed one another in our Minds, is not Perceived to Move, but 
ſeems to be a Perfect and Entire Circle of that Matter, which is in Motion. | 


Ap ſuch a Part of Duration, as takes up the Time of only one Idea in our 
Minds, wherein we Perceive no Succeſſion, is Called an Inſtant. 


Wurd we have thus got the Idea of Duration from a Succeſſion of our ks it 


4 ſaid, we can Apply it to Things, which Loren: whilſt we do not Think, and thus we 


The Succeſſion 
of Ideas no 
Standard or 
Meaſure of 
Duration, for 


ins Reaſons.” 


Meaſure the Time of our Sleep. 
F. 12. Tux Firſt Thing therefore, Which is to be Conſidered IS, beiter the Suc⸗ 


ceſſion of our Idcas is that, from Which we Derive our Idea of Daun which 


it is not. 
1ſt. BECAUSE the Sticeriſidn of our - Ideas does Neceſſarily Suppoſe an Thirertaption | 


of them, as there is in Shadows upon a Wall Succeeding each other; there muſt be 


ſome Kind of Diſtance and Interval betwixt them, or elſe there would not be a Suc- 


ceſſion; Beſides which; it is Plain in Fact and Experience, that our Ideas are as 


Diſtinct and Separate from each other, as the Words are, which I now Write, and by 
which I Expreſs the Ideas, which I have; But if this is ſo, how is it Poſſible, that 
we ſhould Form an Idea of Duration from a Succeſſion of Ideas, which Includes, as 


to our Conſciouſneſs of it, a Non-Duration in it, by the Chaſms and Intervals made 


in Duration, from the Chaſms and Intervals made in the Succeſſion of our Ideas, from 


their being Diſtinct, Separated, and Divided, from each other? 
2.4. Brcabsk the Succeſſion of our Ideas is Various in Reſpect of the Velocity 184 
Quickneſs, or the Slow neſs of them, with which they Paſs thro' the Mind, and there- 


fore upon that Account muſt Imprint very Diner and Uncertain Ideas of the Du- 


ration, which they give us. 
FRo whence, it is not Impoſſible, that . cute may Pas deen 10 Formed 


by their Creator, that what Appears to us an Hour or a Day only, may to them 
have the Length and Period of an Year, or an Age, and a Minute the Duration of 


an Hour or a Day 3 And the Creature, which Tully makes Mention of, upon the 


River Hypanis, Whoſe Term of Life was only for a Day, might ſeem to it's ſelf to 


Live as long, as we do; And on the Contrary, what Appears to us to be an Hour 
or a Day, to other Creatures more Perfect than we are, and the Pace of whoſe 
Ideas is Swifter and Quicker than ours, may ſeem to be no more than a Minute; 

For thus, when our Thoughts Move Duller and Heavier, and with a leſs Vivacity, 
Time ſeems to be Proportionably Lengthened ; and to become Shorter, as 1 05 are 


Carried on with more Fire, Spirit, and Activity. 


34, BECAUSE, 
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Chap. VI. Modes of Space and. Duration: 3 


- 34, BECAUsE, the Succeſſion of our Ideas Receives an Alteration, in Reſpect of 


Duration, from the Pleaſure or Pain, with which they arc Attended ; Thus if our 1- 
deas are Accompanied with Pain, the Time ſeems Long and Tedionz to us, but if 


with Pleaſure, Short and Tranſient; Whereas our Idea of Duration is that of one 
Uniform Flux of Time, and therefore cannot be Derived from the Succeſſion of our 
Ideas, which is Broken and interrupted 1 in every Interval of one Idea Succeeding ano- 
ther, and is Alterable and Various in the Quickneſs and Slowneſs of their Succeſſion, 
and by the Impreſſions of Pleaſure or Pain; the one or other of which does Gene- 


rally go along with them. 


. 1. 5 to the Arguments made Uſe of to Prove, that we have our Idea Of The Arguments 
for the Suc- 


ceſſion of our 


Lieas being the 


Duration from this Succeſlion of Ideas; 3 
IE Firſt is, becauſe we have no Perception of Duration; when that Succeſſion of 


W 3 5 


our Ideas Ccaſes, as in Sleep; Which does not Evince, that we Obtain our Idea of Meaſure of 


Duration from the Succeſſion of our Ideas, but that we cannot Obtain it from our P. and 


having no Ideas at all, of which we are Conſcious; But no One ever Affirmed, that 


It is not Pretended, that we can Form an Idea of Duration from our having no I- 
deas at all, of which we are Conſcious, or which at leaſt we can Remember, as in 
Sleep; It yet does not from thence Follow, that ſuch an Idea muſt be owing to the- 
Snoonifion of our Ideas, when we are Awake, and not to our having Ideas in General, 
of which we arc Conſcious, without Conſidering the Succeſſion of them. 


F. 14. Tus Second Argument, that becauſe whilſt we are Awake, and our Thoughts The Second 


are Intent upon one Thing, and there is no Succeſſion of our Ideas, we Think . * 
/ained, an 


Refuted. 


Time or Duration Shorter than it is, is as little to the Purpoſe; 
For Firſt, if we have not our Idea of Duration from the Mind's Intent Contem- 


plation of one Idea only, it is not yet therefore Conſequent, that we muſt Derive 
it from the Succeſſion of our Ideas, and not from ſeveral Ideas in General, Com- 
pat d together, without Attending to the Exact and Minute Succeſſion of them. 
 SecoND, if Time or Duration Appearing Shorter than it is, is a Reaſon, why we. 


cannot have our Idea of it from that, which makes it Appear ſo, the ſame will E- 
qually hold againſt the Succeſſion of Ideas; ſince thoſe ſmall Diſtances, which lie be- 
twixt our Ideas in their Succeeding each other, will make us to Slip out of our Ac- 


count one Part of Duration, by which it will Appear Shorter than it is, as thoſe 
Intervals arc Greater, or Longer, as they are Lels. 

ITI, again likewiſe, when the Succeſſion of our Ideas is Accompanied with. 
Pleaſure, or when they Move Swifter than Ordinary, Duration will Appear Shorter, 
and when they are Attended with Pain, or the Motion of them is more Languid 


and Slow, it will Appear Longer ; From all which it is Evident, we cannot have an 


Idea of Duration from the Succeſſion of our Ideas, no more than we can from the 
Intent Contemplation of one Idea only; Since in all theſe Circumſtances Time or 


Duration will be Altered from what it Really is. 
FouRTH, beſides which, this Inſtance of the Mind's Intent Contemplation of. one 


| Thing, to Prove that our Idea of Duration is Derived from Succeſſion, is wrongly 


Choſen ; for either by one Thing is Meant one Idea, or elſe one Subject, Argument, 


Propoſition. or Demonſtration, or the like; 
Ir the Firſt is Intended, as it muſt be, and in which Scnſe we have taken it, be- 


cauſe otherwiſe there would not be that Oppoſition betwixt one Single Idea, and 
the Succeſſion of ſeveral, which the Preſent Argument ſeems to Require, it will be 


ſo far from being True, that Duration Appears Shorter, whilſt the Mind is Employ d 
about one Idea only, that it Manifeſtly is Longer 3 Thus, if a Pcrſon was Confined 
to Hold a Feather upon his Finger for an Hour together, and not to take his Eye 
off it, but to View wit all that Time, tho there would be no Pain in the Object, 
either to his Sight or Feeling, it is not yet to be Doubted, but it would be a Long 
and Tcdious Hour, where he had no Variety of Thought, or Action, to Relicye him; 
and the like may be ſaid of any other Idea, and which, it is not Improbable, may be 


one Reaſon, why Pain becomes ſo Irkſome to us, not only becauſe of the Violent 


Action upon the Mind, but alſo, becauſe the Mind is thereby Forced Continually to 
Attend to one and the ſame Idea, which Cauſes it's Affliction; for if we have 


Courage and Reſolution cnough to Draw our Minds off to other Ideas, the Pain is 


Rendered 


3 


how Anſwered ; 
the Firſt Ar- 


we could know what Duration was, without a Conſciouſnes of our own Exiſtence ; gument Incon- 


clue. 
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Of Complex Ideas, and Firſt of Simple Book V. 


Rendered more 'Toievble, " and hd TURE of its Continuance ſcems to be Dimi- 
niſhed. 

"Ip, by the Mind's being Intent upon one e Thing, is Meat our Intenſe e eee to 

Con der any Subject, Argument, Propoſition, or Demonſtration, which Lies before us, 

It is an Inſtance Foreign to the Intention, for which it is Produced; ſince in the Study 

and Contemplation of any Subject, there is an Infinite Succeſſion of Ideas; and thoſe 

Hours, in which the Mind is Engaged in a Deep Attention, are Crouded with a Greater 

Variety and Multiplicity of Ideas, than thoſe which we Commonly Pals in the Other, 

and more Idle Part of our Lives, and in which our Ideas may be Thought to keep 

their Uſual Pace in their Succeſſion to each other; Nay it may be farther with 

Truth Affirmed, that the moſt Tedious Part of our Time, and when Duration Ap- 

pears the Longeſt, is, when the Mind is wholly Unemploycd, and ane. 
„When there is "the Leaſt Succeſſion of our Ideas in it. 

Tis yet True, that at ſuch Times of Study and Intenſe Thinking, Duration ſeems 
to be Shorter, tho' the Number of Ideas, which Enter the Mind, is Greater: than when 
we do not on Purpoſe Set our Minds to Think and Contemplate ; The Mind in 
Study is in the moſt Active State, which it is Poſſible to be in, and Turns and 
Time. it's Ideas about, Wil more Life and bs apy than at any other 

ime. 

Ap the Reaſon of Ditation's Appearing Shorter is, not from our Reſting upon 
one Idea, tho that is ſometimes done too, when we do not at Firſt fully See and 
 Comprehend it, or the Relation, which it has to another, with which it is Compared, 

but from the Pleaſure, which we Receive from finding out Truth, and from the Sa- 
tisfaction we Experience in the Managing, Ranging, and Conducting our Ideas in 
that Manner, as to Produce a Conviaion in us, that we have Attained it ; And for 
this Cauſe, it is, that to thoſe, who cannot thus Command their FRE ſo as to 
find any Succeſs in their Inquiries, Contemplation and Study becomes Tedious 
and Irkſome, and the Time ſeems Long, which they Employ in it: Another Thing, 
which makes Duration ſeem Shorter in Study and Contemplation is, that the Mind 
is Entertained with an Infinite Variety of Ideas and Speculations, which are New to it, 
and which are like ſo many Freſh Pictures and Landskips of T hings, w which Raiſe a 
Perpetually Succeſſive Scene of Delight to the Studious and Inquiſitive. 
104 we cans Bor that we cannot have an Idea of Duration from a Succeſſion of Ideas, will 
not haue an I- be from Hence farther Manifeſt ; That the very ſame Number of Ideas, which are 


5 Ds Repeated by One, and Heard by Aide and whoſe Succeſſion muſt therefore be 


tion from a the fame, ſhall Produce Different Ideas of Duration in Each. 
ee e 1 „ IIS no Uncommon Thing for a Perſon, who Reads, or who Speaks, any Certain 

hence farther Number of Ideas, to Think the Time much Shorter, in which he Delivers thoſe Ideas, 
Evident, le. than he Imagines it to be, who Hears them, and this Perhaps may not be only Ge- 
=_ 19247) nerally, but Always True; Not only in Reſpect of Compoſitions Made by thoſe, who 
of Ideas, which Read them, and of Diſcourſes Held in Converſation by thoſe, who Maintain them, 
_ 914-2 7 but likewiſe, in Reſpect of the Compoſitions or Diſcourſes of Others, when Read or 
ty mother, Heard; The Time or Duration, I believe I may Say, is always, in theſe ſeveral Caſes, 
and whaſe Suf- Shorter to the Perſon, who Reads, or IS the ſame Number of Ideas, than to him, 


mm 
OTE who Hears them. 


the ſame, will Iy therefore it is Matter of Fact, in all or any of the rere nit Inſtances, that 
3 Pa i the Reader or Speaker of the ſame Number of Ideas Thinks the Time Shorter, and 
of Duration in he, who is the Hearer of them, Longer, it is Suthcient to Invalidate the Preſent Doct- 
each. rine of Duration from the Succeſſion of Ideas; And, that the Hearer is at leaſt ſome- 
times the Patient, and docs Think the Time Longer, than he, who Reads or Speaks, 

is Matter of Fact, and beyond Contradiction. 

Tax it is fo in General, I have ſome Reaſons to Convince me, from a Conſt de- 
tation of what is too much the Frailty of Humane Nature, to be very well Pleaſed 
with what each of us does in Particular, and to be too Fond of it, even in the 
Smalleſt and Minuteſt Matters; By which Means, the Duration, or Time, may Proba- 
bly Appear Shorter from the Pleaſure and Satisfaction, which we Conceive from our own 


performances, when the Hearer of the 1 7 Number of Ideas 5 it Longer, be- 
- cauſe 
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Chap VI. © Motes of Spare and Duration 


tauſe it Looks like a Sort of Inſult upon his Mind, and a Kind of Dictating to 
his Underſtanding ; he, at leaſt, matiy Times Receives not the ſame Pleaſure, for the 
very Reaſon, that there is nothing of his own in it ; Self-Love being a Ruling 
Principle in our Natures, and that, which Recommends, or Diſparages, Actions in our 


| Eſteem, according as they are Approvd, or Reje&ed, by it. 


AnoTrrR Argument, why the Hearer may Think the Time Longer, and the Speaker, 
or Reader, of the ſame Ideas, Shorter, is, that the Mind is in the Firſt Cafe Paſlive 
in ſome Degree, and in the Laſt Active, by which it Approaches to Affliction in 


the Former, and in the Latter to Pleaſure; from whence likewiſe, the one State of 


the Mind becomes more Tedious than the other. 

A Third Argument is, that the Hearer is in a Certain Kind of Pain many Tink; 
either for want of Underſtanding the Ideas, which ate Delivered to him from the 
Speaker or Reader, or becauſe they are not Agreeable to his Apprehenſions, or elſe 
becaule they are too Quick, or two Slow, for the Pace, which his own Keeps in theit 
Succeſſion 3 which either Overwhelms and Oppreſſes the Mind of the Hearer, or 
Creates an Uneaſineſs, Ariſing from an Heavineſs and Dalneſs in the Speaker of 


Reader ; All which Pains in the Hearer, in the Speaker or Reader, often Times are 


Turn d to ſo many Pleaſures ; he Underſtands Frequently his Ideas, they are Agrecable 
to his Apprehenſions of Things, and are Delivered with a Velocity and Impetus, or 
a Sedateneſs and Gravity, Natural to his own Mind: And therefore, we may in Gene- 
ral Affirm, that Duration ſeems to be Shorter, or Longer, according to the Pleaſure, 
or Pain, which Attends our Ideas, and not according to the Succeſſion, or Non-Suc- 


ceſſion of them. 


Tis True, ſometimes the Duration may Appear the Runte both to the Hearer and 
to the Speaker, but never unleſs, where their Pleaſures and Satisfactions are Equal, 
that is, where the Hearer is as much Delighted with the Subject, as the Speaker, 
where he Alike Comprehends the Ideas, and the Surceſſion of them is Alike in both; 
From all which it is Manifeſt, that the Succeſſion of Ideas is no Meaſure of Dura 
tion, nor is it that, from which we Derive the Idea of it. 
F. r5. Tar Third Argument, for our Gaining our Idea of Duration from the Suc⸗ ee e 


ceſſion of Ideas, is, becauſe Motion, which is Commonly Suppoſed to be a Mcalſure %$,ceſion of 
of Duration, is no farther ſuch, than as it Produces in our Minds an Idea of Succeſ- Ideas being the 


fion:; for the Proof of which, two Inſtances are made Uſe of, and which we ſhall eee 
Conſider. | Valid. for if 


Bur, Firſt let us Grant the two e Alledged, yet, if Motion is only a Sup- the Lee if 


poſed Meaſure of Duration, and is not Really One, it is of no Importance to Ex- Duration, it is 


plain, how it becomes a Meaſure of that, of which it is no Meaſure; If it is a Mea- 3 OE 
edge it in the 


of Duration, then it is not a Meafure of Duration, as it Produces in our Minds an Preſent Caſe 


Idea of Succeſſion, but as it is Motion, which will Continue Invariable and the ſame, if LE 4 it will 
be 0, nde pen- ; 


even when the Succeſſion of our Ideas Alters, and even, when there is no Succeſſion uf obs 

of them at all. Succeſſion of 
A Pendulum will Perform i it's Vibrations Regularly, whilſt the Ideas of the Mind 9 Ideas. 

may Succeed One Another in a Tumult and Hurry, or whilſt they are, in a Manner, 

Quieſcent, without any Senſible Succeſſion ; The Pace of our Ideas does not keep the 

ſame Conſtant Tenour with the Returns of a Body, which Oſcillates, the One Mo- 


ving Faſter or Slower, whilſt the Other Swings with an Exact Uniformity. 


Nay Farther, Suppoſing any One were Set on Purpoſe to Obſerve: the Progreſs 
and Regreſs of a Pendulum for an Hour togerher, without Suffering his Ideas to Wii: 


det to any Thing clſe; In this Caſe, if in any, the Succeſſion of his Ideas would 
Anſwer and Correſpond to the Succeſſion of Motion, and to that of every Inſtant 


in Duration; But yet the Mind is not Able to do this; It can Follow the Progreſs 


and Regreſs in the ſeveral Oſcillations, and Finds a Continual Motion in the Pendu- 


lous Body; But it's Ideas cannot Sncceed ſo Faſt, as the Body Moves, which Alters it's 

Situation in every Single Point of it's Itus and Reditus, and which Points are Infi- 

nite, and all is, in ſome Pendulums, Performed in a Second of Time, or the Goth 

Part 'of a Minute And therefore the Mind can no more make it's Ideas Succeed in 

Tn Velocity, than it can Count an Infinite Number of Points Or Units in that 
ime. 


FARTHER, 
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% _ FaRTHER; Let us Take our Conceptions of the Moving of a Pendulum in the Groſſeſt 
Way, N amely, that we See a Continual Motion, and the Diſtinct Progreſſes and Returns 
of it; If any One were, for an Hour together, Set to Obſerve and Count them, and 
the Same Perſon ſhould Spend ſo many Vibrations in a Succeſſion of Ideas in 
Study, or in Reading, he would Apprehend the Duration to be very Different; The 
Firſt would be Long and Tedious, and the Laſt Short and Tranſi itory, at leaſt, if the One 
was Painfull and Irkſome, and the Other Agrecable and Pleaſant; Which ſhews, that 
there is no Connection at all betwixt Motion, and the Succeſſion of our Ideas, or 
betwixt the Succeſſion of our Ideas, and Duration; Beſides, as is before Said, the Suc- 
ceſſion of Ideas is Different in Different. Perſons, as to their Slowneſs, or Velocity, 
and therefore cannot be a Standing and Determinate Meaſure of Duration; In Some 
they are Carried on with a Certain Kind of Rapidity, in Others they Proceed. in a 
more Solemn Pace, and in a Third, they Move fo Bon. that we Eaſily Infer and 
Conclude from thence the moſt Groſs Stupidity. TY 
The Inflances F. 16. As to the Inſtances Abovementioned, by which this Dodrine of ohh 7 | 
1 ceſſion of Ideas is Endeavour d to be Proy'd from Motion being no otherways a 
10 Prove, that Meaſure of Duration, than as it Impreſſes upon us ſuch a Succeſſion of Ideas; 
_ _ Taz Firſt is, that Motions, which are very Slow, are not Perceivd by us, becauſe - 
Derived NW © the Change of Diſtance is ſo Slow, that it Cauſes no New Ideas in us, but after a 
a Succeſſiom of Long Interval, as in the Hand of a Clock, or in the Shadow of a Dial; Which is as much 
16 ane Say, 1/7. That Motion is not a Meaſure of Duration, unleſs fo far, as ſuch Mo- 
Firſt with it's tion is Senſible to us; And 24. That no Motion is Senſible to us, unleſs, that which 
bu Confutation. e can Trace by our Ideas in every Point of it's Period; And 34. that there is 
W no Duration, where there is no Senſible Motion; All which. are not only Paradoxes, 
but are Propoſitions, which are in themſelves, both Falſe and Abſurd; For 1/7. The 
Motion of Pendulums, and the Index of a Clock, which is Carried Round by it, 
will Deſcribe a Minute, or an Hour, or a Day, whether we Look upon it's Motion, 
or not; And 24. As for our Tracing it's Motion in every Point of it's Period, even 
tho the Motion is Senſible to us, it is Directly Impoſſible to do it; And to Affirm, 
34d. That there is no Duration, where there is no Senſible Motion: is to Say, that 
there would not be Duration in the World, that is, the World would not Continue 


to Exiſt, if all the Parts of it were Quieſcent, which is Abſurd. 
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| Ve Fern i; Be 7 7. TE Second Inſtance is, that for the ſame Reaſon, when any Thing Moves 
| org 2 920 Round in a Circle in leſs Time than our Ideas Succeed One Another in, it's Mo- 
| 1. tion is not Perceived by us, but it ſeems to be One Continued Circle; But if this 


. = * 5 n 
matt tured moor er pple oi es 
8 As — 8 


were the Reaſon, why we could not Diſcern it's Motion, Namely, becauſe it was 
too Swift for our Notice, as Probably that may be the Reaſon, yet this would Signify 
nothing to our Notion of Duration; Becauſe, when we See a Body Quieſcent, and to 5 
Continue in that State of Quicſcence, as in the Circle Mentioned, we have as much 2 
an  Apprehenſion of what Duration is, as WC have from any Body Continuing in Y 
Motion, 
© THESE 1 have therefore no Relation to "Oe or to the Meaſure of it, 
and arc only Accounts, why a Body, which Moves, Appears to be Quieſcent to us 3 
Whereas Duration Equally belongs to Bodies, which are at Reſt, or in Motion, and 
What the Meaſure of this Duration is, is what is Required, which cannot be the SUC- 
: ceſſion of our Ideas for the Reaſons before Alledged. 
8 . K. 18. Wr are therefore now, after Inquiring into the Preſent Doctrine, and the 
1 „in this Arguments for it, to Propoſe, what ſeems to be the Truth in this Matter. 
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Truth is in this 
Matter, and Avro Firſt, ſince the Various Quickneſs and Slowneſs of our Ideas, with which 


a lee 9 they Paſs thro the Mind, ought to be Conſidered in the Succeſſion of them, and 
Duration. ſince the Pain and Pleaſure, with which they are Attended, makes Duration ſeem to 


Firſt, abe Suc- be Longer, or Shorter to us, it is Evident, that the Succeſſion of our Ideas, tho it 


1 
_ p may be a Meaſure of Duration to ourſelves, yet cannot be One of a Real, or rather, 


ws 4 Notion of a Rational, or Abſtracted Duration, which is the ſame in all Beings, and does not 


our own Du: 
, Differ, or Vary, tho' our Apprehenſions of it may. 


the Succeſion OTHER Creatures may Differ from us in their Ideas of Duration, as Thoſe upon the 
of the Ideas of River H ypanis Mentioned by Tilly, and which we Referred to before, whoſe Period of 


„ Exiſting” is ſaid to be only that of a Day, which yet might be, if any ſuch Creatures 


may Furniſh ever were, either from the Slow Pace of their Ideas, or from the Dull and Lan- 
guid 


kap. V. Modes of Space and Duration, * _:. Þ 659 
guid Pleaſure, whith . them, as much to Them, as many Years are to Us; And em with an 


it is not Certain in other Animals, and even Inſects, tho their Term of Life is in 2 

Reality Shorter than ours, but it may to them Appear as Large and Extenſive, as ours does them can give 

to Our ſelves; And if we go into the Higher Order of Beings, which are above. us, N e 
al, or ra 


we may Juſtly Think, that a, Thouſand Years, to Them, is but as One Day, upon the 4 Rational and 
Account of the Extreme Vivacity of their Faculties, and the Pleaſure they Santi Aoſtratted 
ually Enjoy, ſince we are Aſſured by the Scriptures, it is ſo with the Almighty. = Flad i) Phe 
Ir we have Recourſe to Religion in this Caſe, it will Tell us, that it is very 4 loſophers 
greeable to the Goodneſs of God to Adapt the Lives of his Creatures, and the ſeem 7 
ing Duration of them, to the Nature of their Ideas, and the Quickneſs and Slowneſs of 
their Succeſſion, which he has Implanted in them; That they may Appear to them: 
ſelves Equally Happy in their Preſent Duration in this Life; And as to Rational 
Beings, whatever Afflictions or Difficulties. they Meet with in it, in Reſpet of O- 
thers of the ſame Denomination with them, there is no Queſtion or Doubt to be made, 
but they will be ane Kampentares oy the eres of their Creator in 
2 Future One. i | 
Ir we have Renurſe to \ Philoſophy, what can be more Rente 8 to Think, ors 
that; as Men Differ, amongſt themſelves in the Paces, which their Ideas Take in their 
Minds, and in the Pleaſure or Pain, with which they are Accompanied, fo, that tele ; 
feveral Species of Animals do ſo too; and, that the Inferior | Species of them, as an 
Oyſter, or! a! Muſcle, or a Fiſh, have their Term of Life, which is many Times Short, 
Proportioned' to the Slowneſs and Stupidity of their Ideas, and the Dull Pleaſutres An- 10808 
nexed to them, and which yet to them may ſeem as I as that to other Crea. 3279010 
tures, which Live to many Years beyond them: = 
Om the Contrary, we find that Birds, as Ravens, oc. are icumed's to Eis to a 
Gieat Age, tis alſo at the ſame Time Evident, that their Faculties and Powers of 
Perception, and their Ideas, are Quicker and Stronger, than thoſe of an Oyſter, or 
of any Kind of. Fiſh 3 ſo that, as their Ideas have a Quicker and more Lively Turn 
and Succeſſion, and are Attended with a Variety of Pleaſure, accordingly we may 
Think the Duration of their Lite does not rg po denken to them, than that of. an 
Oy ler or a Muſcle to it. 11 
Er us now Conſider Rational Bebe in Reſpect of 15 Augen dire; 120065 ) 
and, Men, who have but a Stupid Senſe of Things, or whoſe Idcas are leſs Pleafing 5 
to them, are Generally more ſhort-Lived than Others are, Who Abound in tjye 
Quickneſs and Livelineſs of their Parts and Intellects, and in the Velocity or the 
Strength of theit Ideas, or whole Ideas are Agteeable and Delightful to them; and 
yet it ſeems Rational to Believe, that the Duration of each of their Lives does noet 
Appear to them Extremely Different, for the ſame; Reaſon, that an Hour Spent with 
2 Quick and Lively Sueceſſion of our Ideas, and with Delight and Satisfaction, does 
not Appear half ſo Long, as one Conſumed in a Slow: and Languid Succeſſion of 
them, and in Dullneſs, Stupidity, and Unenjoyment; However This is, This yet is 
Certain, that the Sueceſſion of Ideas cannot be: a Meaſure of Real Duration, or a Ra- 
tional and Abſtracted one, which is one Conſtant and Unvatied Succe ſſion of Time; 
whereds the Succeſſion of Ideas is Different in Different Perſons, both in their Natural 
Velocity, with iin N Pals e e wachs in n Heafure or 21 pgs be- 
longs to them. ni % be od ar 10 i 3 | | 1 
. 19. N have? is an ne * this Train of « our ni in Shadows Was py 
upon a Wall, whereas the Idea of Duration is that of a Continued and Uninterrup- Ns a Real; _ 
ted Succeilion of Time; And Conſequently the moſt: Rational Account, Which can 8 "NE 
be giyen of our Idea of Duration, or of a Continued Succeſſion of Time is, that, Hows which 1 
Obſerving we Exiſt in ſeveral Parts or Portions of it, and likewiſe Concluding, that is Conſtant and' 
we have al ways Exiſted, whether we have been Conſcious to the Succeſſion of our * 
Ideas o mot; ſince we cannot Imagine ourſelves to Non Exiſt, and then again Re- 
vive into Being, we from thence Infetr, that there muſt have been a Continued Du ; 
tation, whether we have been Senſible of every Part or Minute of it, ot not, and 
which Goes on and Proceeds with Conſtancy and Equability,” and is not Beholden to 
out Ideas, or the Succeſſion of them, for it's Reality; or elfe Obſerving," "that other 
Beings, as a Tree, or: a Stone, or the whole Uhiverſe, ſtill Continue to Exit, ' whe: 
ey we! Particularly Contemplate the One/ or the Other, ot "oy, we like wiſe again 
a ee Nn Are 
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60 Of Complex ldeas, and Firſt; of Simple Book V. 


5 are Aſſured from thence, that there muſt have been a Continual Duration of them; 
bHbecauſe we cannot Conceive, that they ſhould Exiſt at one Time, then Ceaſe to be, 
and afterwards Return into their Former Exiſtence. _ WS LR OHDtg T1 10ds Oe S4L fs 
FP Ro both theſe Ways we Juſtly Conclade, that there is an Uninterrupted and E- 
quable Succeflion of Duration, in which our Ideas, or the Succeſſion of them, have 

no more Concern, than any other Exiſtence whatſoever; Tis an Idea not Formed 

by any ſuch Succeſſion, but from the Standing Reaſon and Relation of Things, and 

from the Evident Convictions of our own Minds. fi Can | CO 


From which 


wa: Reaſ® for them to Enquire, as they have done, what was the moſt Equable, and the Ex- 


. acteſt Meaſure of it; Aſtronomers have Sought after it in the Motions of the Hea- 
gure what venly Bodies, and the Mechanical Philoſophers in thoſe of Pendulums, and Both 
e den without the Deſired Succeſs, as is Evident from the Theory of a Fictitious Sydus, 
of ſuch an E Propoſed by the One, for the Æquation of Time, and from the Anomalies, and Ir- 


quable and regularities, Daily Obſerved in Watches, in Clocks, and Common Pendulums, by the 


Uniform Suc- 


ceſſion in Du. Other. | | | | 1 ; 

. 1 3 And altho' theſe are Noble and Laudable Attempts, and altho' they Approach to- 
troduct, ag Wards an Equation of Time, yet we muſt, I am Afraid, Deſpair of a Perfect One, for 
Aſtronom. this Reaſon; Becauſe, if we Conſider the Motions of Heavenly Bodies, or of Pendu- 
5 lums, we Conſider them, as Conſiſting of the ſame Kind of Matter, and Moving in 
Aquatione. much the ſame Medium, that is, we Conſider them in an Abſtracted Way, and A- 
_— greeably to our own Abſtracted Reaſonings upon them, which is, what the Different 
roſog: . Natures of Things will not Bear or Allow of; And upon this Account it is, that a 
Perfect Equation of Time, by any Motions whatſoever, is Perhaps a Problem, as In- 
capable of being Explained by all the P hilolophick, or Mathematick Genins's in the World, 


that either now are, or have been, as a Perpetual Motion, or Sailing to the Moon, 


which will Scarcely ever Meet with a Solution ; Becauſe ſuch Notions Appear Contrary 
to the Standing Laws of Nature, and of Being. „%% I 


„ 
- 


F. 21. HowEvEeR this is, Let us now Inquire into that Opinion of the Preſent 


8 hiloſophy, which Maintains, That it is not Neceſſary, that Time ſhould be Meaſured by 


” phy, that u i Motion, That any Conſtant Periodical Appearance in ſeemingly Equi-Diſtant Spaces, may 


"ligne as well Diſtinguiſh the Intervals of Time, as what we make Uſe of; For Suppoſing 


ſhould be Mea- the Sun to be Lighted up, and then Extinguiſhed every Day, and that in the Space of 


ſured by Me. an Annual Revolution, it ſhould Senſibly Increaſe in Brightneſs, and ſo Decreaſe a- 
tion Con ſidex . | | x | | 
ed, Motion the Bain, ſuch a Regular Appearance would ſerve to Meaſure out the Diſtances of Du- 
beft Meaſure ration to all that could Obſerve it, as well without, as with Motion; The Freezing 
EF, of Water, or the Blowing of a Plant, Returning at Equi-Diſtant Periods in all the Parts 
of the Earth, would ſerve for the ſame Purpoſe; Tis farther ſaid, that, in Effect, we 
find a People of America Counted their Years by the Coming and Going away of 
Birds at Certain Seaſons. _ JJ OB, EC BU 
Bor whatever this Philoſophy may Think Neceſſary, it could be very much Wiſhed, 
that there was ſuch a Motion found out, that would give us an Exact Equation of 
Time, that is, which would Keep an Uniform and Equable Pace with the Flux of 
cach Minute and Inſtant of it; but, as we are not yet Informed of any ſuch Motion, 


and as in all Likehhood, None ſuch there is, or can be found out in Nature, 'tis a 


_ Laudable Undertaking to Come as Near ſuch a One, as we Can. Fo 
- ON the other Hand to Affirm, that any Conſtant Periodical Appearance, in ſeemingly 


Equi Diſtant Spaces, would: ſerve the Purpoſe of Meaſuring Time as well, is Suitable 


to the Reſt of this Philoſophy ; For, how ſhould we know, what was a ſeemingly E- 
qui Diſtant Period, if there was no Uniform Motion, nor no Meaſure of Time by it! 


Hours, and Minutes, and Days, would ſeem Longer or Shorter, according to the Va- 


rious Sentiments of Pleaſure and Pain, we Perceive in them, and according to the 
Various Occupations, and Employs, in which Men are Ingaged; And if the Sun was 
to be Lighted, up and Extinguiſhed, at ſeemingly Equi-Diſtant Periods to us, it would 
find it's Illuminations, and Extinctions, to be very Irregular ; nor would there be Per- 
haps. Three Men. in the World, who would Agree to have it Lighted up and Ex- 
tinguiſhed at the ſame Time; This Illumination and Extinction would Run thro' all 
the Hours of Day and Night, and thro all the Seaſons of the Year, and like the 

| Mahometan 


F. 25, ANb, when we are fully Satisfy'd of ſuch a Conſtant and Continued Du- 
Per/wrſion, it ration, Which all Philoſophers have been hitherto Convinced of, it was very Proper 


255 


* 


Chap. M. 140 + of Space and Duration 5 651 


Mahometan Moons, for which ſome of the L Diſciples of this Philoſophy ſcem to have no 
Small Regard, Make the Hotteſt L Day in July Fall in the Midſt of Winter; This Contri- 
vance for the Meaſure of Duration would — much the ſame, and be an Equal Proof 
of it's Ignorance in Aſtronomy, and of it's Contempt of the Sacred Writings; Which 
Aſſure us, that Almighty God Created the Sun and Moon for Lights, to Rule the 
Day and the Night, and for the Diſtinctions of Scaſons, of Days, and Months, and 
Yearsz And by the Conſideration of their Motions, and Endeavouring to Aſcertain an 
Equation of Time from them, Learned and Inquiſitive Men have been Satisfy'd, 
that it is a much better Way, than if it had Pleaſed Almighty God to have Lighted up 
and Extinguiſhed them at Certain Times, in . With the Humour and Fancy 
of this Extravagant and Vain Opinion. | 

Bur Apart from Religion, what can be more Elan, Hs that we have a Notion 
of an Equable Succeſſion of Time or Duration? The Queſtion is, how we ſhall 
Meaſure that Succeſſion ? That we cannot do it by that of our Ideas, I have Endea- 
voured to Shew, nor yet by ſeemingly Equi Diſtant Periods to us, which comes to 
the ſame Thing; ſince thoſe ſeemingly Equi-Diſtant Periods to us muſt be ſeemingly 
ſo by-our Ideas, which Succeed one Another, and which Succeſſion of Ideas is Va- 
ried, as to the ſeeming Duration of Time, by the Pleaſure and Pain, and other Cir- 
cumſtances, which Attend them. | 

- ON the other Hand, not to Mention the Motions of 15 Heavenly Bodies, which 
are little, or not at all, Underſtood by this Philoſophy of Ideas, we ſhall Point it out to 
a Common Inſtance of Watches, which Gentlemen are Particularly Acquainted with; 
Suppoſing a Perſon was in the utmoſt Gaiety of Company, and Injoy'd all the Plea- 
ſures and Satisfactions of it, which he could Wiſh for, or Deſire; or was Intent upon 
Studies, which were the moſt Agreeable to him, Jet him look upon his Watch for 
the Hour, and he will find it is gone beyond the Period he Expected. - . 

Bur, If the ſame Perſon is under a Fit of the Stone, or the Gout, or under any 
other Pain; or Indiſpoſition, which makes every Minute, and every Hour, ſeem Tedious 
to him, the Hand of the Watch will Move Slower, than he Thought for, and he will 
Fix the Period of his Hour on this Side the True One; And the ſame would Hap- 
pen, If it was in his Power to Light up and Extinguiſh the Sun at ſeemingly Equi- 
Diſtant Periods ; Or, Changing the Senſe of Seeing for that of Hearing, the Striking 
of a Clock at ſeemingly Equi-Diſtant Periods. would Serve the Turn as well; and 
yet we find. by Experience, that tho' the Hour is Pretty Exactly, Meaſured by the Mo- 
tions of a Pendulum, the Sounds, which are Repeated at much the like Intervals of 
Time, come Faſter: or Slower u pos vs, as we Imagine, the Duration of it to be 


Shorter or Longer. _ &: Yidpoot: 


FS. 22. Ox the Contrary, how! 4958 we Core this Errot of our Imaginations, but Merion the 3% 


by the Regular Motions of the Celeſtial Bodies, or of Fare! | Mean fo far REO 


| Regular, as they are Capable of being ſo. which we can 
THAT is, we find Pendulums, Allowing for 6 0 Small Ixregularitice Arifi ing from #4 10. 
Foreign Cauſes, to Perform their Oſcillations in much the ſame Time, as alſo the 
Heavenly Bodies, their Revolutions; and we have this Reaſon to Conclude they do, 
becauſe their Nature, and the Motion, which Reſults from it, Continues Unvaried; 
and what Effect Proceeds from Ok one Minute, it is Jus to Think, will Nearly 
Obtain the Next. 
Ir is therefore Rational Enie to ah ſuch e a . of a Conſtant 
and Uniform: Succeſſion of Duration, becauſe they come the Neareſt to it ; but the 
Succeſſion of our Ideas is Deſultory and Various, full of Irregularity and Caprice, 
and Conſequently a very Unfit and Improper Standard for a Succeſſion, which goes 
on without any Interruption, Change, or Alteration. 
_ FRoM all which it Follows, that theſe Ideas of Duration, and the Meare of it, 
are not ſo Truly Ideas of : Senſation or Reflection, as they are Ideas, which are For- 
med by our Reaſon, and Made and Collected by the Mind's Abſtracting. Com- 
paring Things together, and Arguihg _ them, and much more 10 is That of E- 
rernity. _ 
F. 23. As to Duration and Expanſi ion Conk Jered togetlier, the Nation and AP- concerning 


Duration and. 


prehenſſon, which this Philoſophy of Ideas has of the Firſt, has been already Exa- meds een 


mined, and the Laſt, to Wit, Space or Expanſion, We have Shewn in our Former In- he the 
| Nnnn2 quiry ther. 


— * — neee 
POSI REY A PETR DEB = - 53 — 


2 TTT 3 => * a 
TL TTY & A — 5 > or — O_o ww ag_— 8 
/ T 
> Dh IS LOS — Ss: _ — = \ 
a Ss, 1 _ n Us 2 n — — 
ras, 7 7 W r 7 n — — — 
IT 


r 
ee e 
8 td gs pal Ir 
dent 2 > 
Ine > Ee 


2 n 85 
— — By — 8 
En __ * 

2 —— ——__J_Þn__— 
e 2 . 
.. . 89 .? So 

U on. I ADD TERED 2 5 


—— us Dm 
Enos 


— vat Iaho: 


— ** 4 a 
— . 
2 r 


1 
1 


wn, 


ps 7 
1 


— N 
r MES = 
— 


" n -t o = - » * 
2 1 — + I R—_— 22 + n * N 

by Po wt — 2 2 Al 7 5 >. * — — 2 - I t<e. = wy. * mg — = n 

„ IRE LS — ES 33 EIS PII — — * e 32 0 - —C CW EV 4 — 
"IE NS ODS RE TEES * 7 7 mo EATS r D ere 25 Don - — r a 2 RIS l b 

n 1 3 RE - SEE PC I See rr Dna rs CE > TEST PUB Ap De > INES. Soon ot FL I 72 — IS rae” gt - 2 rn ern rc Leno = — —— —— — — 8 A 3 2 == 
r 6 Re os ro en. <b 5 e 8 — 2222 TTT 5 SEEDS LINE RET oy ) "ER — a7 9 # G — 
ä * 6 eee 3 —ͤ — — Br — rr . hora PF — 4450p. — Ove ks SAS n 2 N * 
p 2 0 9 — a 4 . N * . * 4 _ _ h — — — 


r . Arte re BE -oe ornn 
EET I A or Ee: 
rr — 


n 


= 


T RE Sh + 69% 
Rene Rats Pte bu 


% e 
pale. 
by 


I 
I 


r 
2 


A —.— 
1 nb in 


er n ITS, 
. oy 2 
r N 28 ren 


. W 
ESTES ³·Ü—— . . ⅛˙ bez 
F! . Se, 224d, A ee 
— Der EI . 
* .eene it re 3 


. ee 
J ͤ K 
2 12 = 22 N 3 5 


7 > 
22 DE — nm 
Pn LAOS 


9 e 
a ENG eee 
r 
oe 8 mou 
ICS — nt 


652 Of Coppa Nis and. Firſt, of Simple IB 
Duration ve . quiry into the Principles of Natural Philoſophy, is Nothing Elſe than an N 
fore Brie idea, and a Creature of the Mind, and that there: is no Dal Space; eee Breadth, 


into, and Space 
or Fxpanſion is and Thickneſs, Exiſting by it's ſelf: in Nature. 51 n 
=O Bor, ſince that Opinion has given a Diſtaſte to de W e the Snack: thede 


Creature of Alledged, [ Think it run 1 ms Kg: pai my Pa mere. a little Farther Bonn Wat 
the Mind. Head. ft q 
AND Firſt, Thoſe; nin 1 Deadly ate Bush Philoſophers, 5 5 950 Spe Infinie 
and Eternal, and who give, in a Manner, all the Attributes to it, which belong to 
God himfelf, I Affirm this is Nothing Elſe than a Creature Of 7 our e e e and 
that there is no ſuch Real and Abſtracted Space in Being. 1 


| On the Cn. O the Contrary, it has been Told me, that I make r a he Instit 


gs erde x ſince it is ſaid, that I Suppoſe all Space to be Filled with itz If it were ſo, I hope 
Nature, which there is no Greater an Abſurdity in Aſſerting, that the whole Univerſe was from all 
pence 0 e Eternity Filled and Replemiſhed with Something Derived from God, than in Aſſerting, 
that it waz from all Eternity, till about Five or Six Thouſand Years ago, Filled and Re- 
pleniſhed with nothing but Space, Underived from Him; as if the Deity had lain 
1dle and Uncmploy'd, till that Time, and, as ſome Maintain Concernegs our 7 SAVIOUE, 

his God-Head had been, for a Certain Term, Quieſcent. 
Ir is more Reaſonable to Believe and Think, that the Almighty FRF a Fl 


tor of the Univerſe did from all Eternity Exert his Power in the Production of ſome- 


thing, that he for Ever Communicated and Diſpenſed his Influences thro the Im- 
menſe and Boundleſs Space, and at Length, in men own Good . Formed and 


Created the World, we See. . 
AND this is the Eternal Plenum, in Oppoſitic tion to an Eternal Vacuins, which 1 


Mainezan! and in this, I do not Affirm an Eternity of Matter, according to the Vul- 


gar Conceptions of it, Namely, of it's being a Paſſive, Solid, and Extended Subſtance; 


But thus far I Affirm an Eternity of Matter, as I Affirm an Eternity of an Almighty 
Action of the Deity, Spreading and Diffuſing it's (elf thro' all Nature; And in which 
Action and Exertion of the Infinite Mind, I take the very Eſſence and Being of Mat- 
ter to Conſiſt, as it was Formed and Created b hs him, and without W ROW it cannot 
Subſiſt one Moment. * 

We likewiſe Affirm, Theſe teen ak Actions of PA Alwiſe ſector are infinitely 
Varied and Diverſify'd by him, according to his on High Will and Pleaſure; from 


whence Ariſes that Heterogeneouſneſs of Matter, which is Obſerved in the World; fo that 


the Real and Intrinſck Nature and Properties of Æther are as Different from thoſe of 
Air, as Air from Water, or Water from Earth, or Earth from Minerals or Vegetables, 
or thoſe from Metals, or Gold, ne ro OT. we have e be w 
the Expanſive and Contractive Forces. 
Se Chip 1 As for a Plenum in General, in Cena to a ee Ihive not only moſt 
this Philoſo- of the Ancient Philoſophers on my Side, as Thales, the Wiſeſt and Earlicſt of them, 


bby. and the Reſt, Excepting Democritus and Epicurus, but alſo even Des-Cartes himſelf, tho' 


it is Inconſiſtent with his own Principles of a Similar Matter; And it is very 
Evident, that the Celebrated Sir 1/aac Newton has, ſince the Privting” of that In- 


quiry, of which I did my ſelf the Honour to make him a Preſent upon the Firſt 


Publication of it, it is Plain, that he has alſo come into the Notions of an Univerſal 
Plenum or Ather, in what he has Subjoined to the Second Edition of his Opticks; 
notwithſtanding in his Principles he had Endeavoured by Reaſonings and Experiments 
to Demonſtrate, there was a Vacuum, which in à Second Edition of them, he has 
Changed to this Affirmation, That All Things are not Equally Full. 
Fog the Caſe is this with all the Corpuſcularians, that their Principles, which are 
Contrivances of their own Minds, in Shaping Matter into what Figures they Pleaſe, 
do Certainly Lead them to Aﬀert a Vacuum; becauſe there muſt be Pores and Inter- 
ſtices betwixt thoſe Figures; But, as Nature, and the Common Reaſon of Mankind, does 
Direct us to a Plenum, Des-Cartes was Obliged to Form a Romantick One, tho in 
Oppolition to his own Avowed Tenets; And which Plenum Sir J. Newton, and o- 
ther Eugliſb Philoſophers, have Sufficiently Confuted. 


oh . 1 Corpuſcular Doctrine, Retained the Errors of their French Maſter, and Rejected the 
. ee Truth, which his Great Wit and Genius had taken Abundance of Pains to Reconcile 


to 


_ e the Contrary, the ſame Learned Perſons, Building their Schemes upon ithe 


. . 
8 


General in their Uſe, and more Determinate in their een than thoſe of Ex- = OG 


Chap. VII. Aladu of Space. and Duration. 8 | 653 


to Them; So 1 is it for us to be Philoſophers upon Truſt, and in O. 
bedience, and ä to the Dictates wi e — r we Profels ; a: Ve⸗ al 


ner ation. | 


CHAP. vi. 


Concern FR ene FW of Number, Infinity, M Hotion, Cole, Tat, 
| _ and 5 mell. | 


8 to our Complex Lies of Numbers, they are Gaiden by our ; Obſerving The cen 


. 
ſeveral Diſtin& Beings to Exiſt in a Variety of Individuals, ſo that the ene 
Mind, by a Proſpect of Nature in General, Obtains in Groſs the Idea of Multitude, from Reaſon 
which Conſiſts of ſeveral Combinations of Particulars, and each Particular gives us 24 iy pomp 
ion, and not In- 


the Idea of Unit; from thence we Proceed to Abſtract Number from Beings, as they tirely, as this 


Exiſt, and Conſider every Number, as Formed from a Collection of Single Units; Philoſophy Re- 


Thus Multitude in General, and as it is Preſented to us in Conjunction with the Beings Gare SL 


which we Survey, ſeems to be the Firſt Idea in the Mind, and the Arithmetical Pro- Efay, 
greſſion of Units is a Work of Abſtraction and Reaſon, as it is the Foundation of a Chap. 16. 
Science, which is Certainly owing to thoſe Powers and Faculties of our Underſtand- 1 
ings; ſince it is by the ſame Powers, that we Arrive at our Notions of Decimals, and 
their Progreſſion, TRE we N not have from a Bare Contemplation of Things 
Exiſtin 1 

g. pl Wuar is aid in Reſpect to the preelleneſi and Diſtinction of our Ideas of ee 
Numbers, as if, upon that Account, the Demonſtrations Concerning them were more more Preciſe 


hoſe of 
tenſion, it is not True in Fact. Bxtenſis. 
For Firſt, the Ideas of Numbers are not more Diſtindt than Thoſe of Extenſion 3 we 
Preciſely ad Exactly know, what 1, 2, and 3, are, and ſo likewiſe we Preciſely Know 
and Comprehend, what 1 Inch or Foot, or 2 or 3 Inches or Feet are. 
Bur, if it is ſaid, that we are not ſo fully Informed, what Various Properties lie 
within the Extenſion” of an Inch, or a Foot, and therefore do not ſo Perfectly Con- 
ccive, what the Nature of Extenſt on is, as we do what Unit is, the Contrary muſt 


be Affirmed; Since, whatever Properties an Inch or a Foot has Different from that 


Certain Length or Meaſure, they Ariſe from Different Compariſons and Relations; 


Thus if a Line of an Inch is the Diagonal of a Square, it becomes, in Compariſon 
with them, Incommenſurable with the Sides of it; If it is the Radius of a Circle, or 
the Abſciſs of a Parabola, it likewiſe Obtains the ſame Property, with Reſpe& to 
thoſe Curves; And ſo, in other Relations, it Undergoes Different Forms, and Aſſumes 


a Different Nature, from the mere Length and Meaſure of an Inch, which Compa- 


riſons or Relations 2 nen, it is eee for us to Know the whole Extent _ 
of them.” ee 

Ap the ſame alſo Obtains in Unit, for it, in Gotpariion with the Surd Roots of 
Nun is Incommenſurable, as with the Root of Two, or the Root of Three, and with 
the Root of a Thouſand other Different Numbers; It likewiſe, as the Extenſion of 
an Inch, is Diviſible to Infinity, and Admits of 4 Million-Million of Fractions, 
whoſe Names we know not, and whoſe Properties and ſeveral Relations we as little 
Safe as thoſe of the Infinitely Various Diviſions of Extenſion. | 

F. 3. Seconp, and as the Ideas of Numbers are not more Diſtin& and Preciſe Nor e 
than thoſe of Extenſion, ſo neither are the Demonſtrations Concerning them, more ee. 
General in their Uſe, or more Determinate in their Application; They are not more eee, ener 
General in their Uſe; Algebra Indeed is ſo, becauſe it Equally Reſpects all Quanti- i %% He, 
ties, whether Number or Extenſion, or Motion, or whatever elſe, which is Capable eee 
of 2 Compariſon or Relation; But all the ſeveral Propoſitions in Diophantus or Euclid, Application. 


which Peculiarly Concern Numbers, I Preſume, will not be faid to be more Ge- 


neral in their Uſe, ' which are moſt of them only Contemplations of the Proper- 
ties of Numbers, and Reſt in ſo many Theoretical Truths, without any farther Ad- 


vantage, than the Knowing them; Theſe Surely will not be ſaid ro be more General 
ot ym | | | Ain 


Ideas of Num- 
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A eee Book V 

in their Uſe, than the Demonſtrations Contained in the Elenients of ee 

Which are Uſefull and Setviceable in all the Arts and Sciences of Human Life; Where 

28, thoſe Reſerved and Abſtruſe n of Numbers are of no Kind of Service 
to it. 


Perbaps this +. yy Bur Parkids 1 may Preſs this Philoſophy too far in this 1 ſince it 


„ might not Think or Mean any more by it's Demonſtrations in Numbers, as Poſſi- 


of the Denon bly it might Underſtand no more, than the Common Operations in Arithmetick, of 
Kim is Addition. Subſtraction, Multiplication and Diviſion, tis not Improbable alſo, that it 


Numbers, may 


onlyMean thoſe, Might Reach ſo far, In it's View of theſe Studies, as the Extraction of thi "Root! and 


which Con: the Rule of Three, and from thence might Determine, that the Common Arithmetick 


cern the Ope- 
rations in off was more General in it's Ule, than Common Geometry. 


rithmetick If Ir that is the Queſtion, this Philoſophy will yet be in the Wrong Fot tho A» 
e, richmetick is Taught to moſt, and Geometry not to ſo many, yet the Genetality of 
ng the Uſe of the One in Preference to that of the Other, cannot be from thence Conclud- 


e ed; Thus, tho' Algebra is of a more General Uſe than Either, ſince it Includes 


. 4 © that Demonſtrations of Both, yet it ns Fewer ig n Wan * Study hat- 


aA x» 4 ſoevet.' } 

K Bxslors, it is allo. Plain, that en fore Afi bs in a Than, Difficult Prob- 
1 ew, which are of Univerſal Uſe to Mankind, to which the bare Contemplation. of 
Numbers could never Lead or Guide us; And in a few Words, a Philoſopher may 
as well Affirm, that a Writing Maſter, and a Teacher of Accounts, is a more U ſe- 


full Man, than he who Inſtructs us, how we may Perform our Navigations with Se- 


curity to all Parts of the Earth, how we may Pretty Nearly Aſcertain the Motions 

of the Heavenly Bodies, for the Uſe and Service of Men in General, in their Diſt- 

inctions of Time, and how we may Propoſe thoſe [Theorems to the World, which 

es 2 in Reſpect of Philoſophy, and all the Mechanical Arts and Seienccs, are of, the 
' Higheſt and Utmoſt; Advantage to it. 18 


The Ware F. 5. Bor if this was not True, in Reſpect "4 Vulgar Be „ 1 


8 Compared with the Demonſtrations of Geometry, there would yet be no Proof from 


Convidtion of Hence, that the Ideas of Numbers were more Preciſe and Diſtinct than thoſe of Ex- 


the Clearneſi, tenſion; becauſe the General Uſefullneſs of any, Thing is no Conviction of the Clear- 


Preciſeneſs, or 


Diftindtion of neſs, e or Diſtinction of the Idea; Wee may have a very Confuſed Idea of 

the Idea, Fire or Water, or any other Subſtances in Nature, which notwithſtanding, does not 
hinder the General Uſefullneſs of them, and I; may have a very Diſtinqt and Perfect 
Idea of Twenty Propoſitions in bee Wiebe Peing £ ap to do one Good or 
Uſefull Thing with them. en watt a 

The Axioms F. 6. LASTLY, in the Preſent. Queſtion. Concerning 88 = 4 ä ae we 


| and Principles | arc not to Conſider the Common Axioms or Demonſtrations of Either, but the 


of Euclid's E- 
ra vs Sciences of Both, as to their Uſefullnels and Advantage; which yet if we were to do, the 


3 Axioms and Principles. of Euclids Elements of Geometry are of more Univerſal Uſe, 


Uſe, than thoſe than thoſe of Addition and Subſtraction in Arithmetick, for the ſame Reaſon, that this 
of Addition Propoſition: in Geometry, If TwWo Quantities are Separately Equal to a Third, They 


ne agg, are Equal to One Another, is of more General Uſe than this in Arithmetick, If. One 


metick ; And and TWo is Equal to, Three, and Two and an Half 4 Half is Equal to Three, One 


3 and Two, and Two and an Half Half are Equal t to. One Another; Becauſe This 


than both. 


verſal Uſe Wan cither. kithmezie de Or. Wegmecfß, ſince both of them are Wap 


- Sturmius's "Fes wid. 56. we 8 Fanhen the ] o in 58 are more Gene- 
Matheſis E- ral than thoſe, in Numbers, as is more Particularly Evident from the Second Book of 


nucleata· by 


: Fuclid's- Elements. Where, What is Demonſtrated in Extenſion, docs by Conſequence 
— Obtain in Numbers, and Algebra gives a Denic of the fame Fee 
Which is Equally Applicable to Both. 

Mr. Kerſeys AND it is not Unknown of what little Ute « or Service, 8 1 the Problems of 
uy eoks Wi Diophantus, Monſicurs Fermat, Bacher, and Frenicle, are, in ReſpeR of the mere Properties 
Commercium and Relations of Numbers; Tho it muſt be alſo Confeſſed, that Geometers likewiſe have 
Epiſtolicum. Exceeded. in that Point; However this does not Evince, but that the Demonſtrations 
in Geometry are. more Univerſal, and therefore n more General Uſe, than Ahgſe, of 
Numbers. f ates 


— 1 1 J 
0 * 4 Re * 1 
C * * N = - 4 * * - * 
* 4 Fl * * * _—_ Tz 4 - Y Py 
\ 


F. 7 n 


Laſt is Included in the Former; Aud for. the like Reaſon, Algebra is of more Uni- 


© Te. 
old 
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Chap. VII. Motion, Colour, Taſte, and Smell, 655 
FS. 7. Waar is ſaid in Reſpect of their being more Determinate in their Appli- That the Pe- 
cation is Unintelligible ; For what Demonſtration is not Determinate! and to what is ike Tonga 
it, or can it be Applied, unleſs to what it Demonſtrates ? more Determi« 
Let us make Uſe of a Favourite Demonſtration of this Philoſophy z That the Three wee 
Angles of a Triangle are Equal to Two Right Ones; Is it not Determinate ? and is either Unintel- 
it not as Determinate in it's Application, where there is ſuch a Triangle in Nature, yy, * 
which Geometry Conſiders, as any Demonſtration in Numbers, but as there is none, 

which Conſiſts of Lines without Breadth, and Surface without Depth, ſo it is not 
Applicable to any Thing, unleſs under thoſe Abſtracted Conſiderations. 


AND what is the Difference betwixt theſe Demonſtrations, and thoſe of Numbers ? 


which alſo only Center in themſelves, and are not Capable of being Applied to Things, 


as they Exiſt, unleſs as they Exactly Correſpond to the Abſtrations of the Demon- 
ſtration; Which they do not; For as before in Geometry, ſo in Arithmetick, tho Two 
and Three are Equal to Five, yet Two and Three Exiſtences are not Equal to Five 
Exiſtences, Two and Three Stars, are not Equal to Five Stars, Excepting upon the Sup— 
poſition, that they Differ from One Another, no more than Unit from Unit; and 
to it may be ſaid of all other Beings, which we Number in the Univerſe. 

Tu Miſtake, which this Philoſophy feems to lie under, is, that it Imagines Geome- 
try to be an Abſtracted Science, and that of Numbers not ſo; whereas, they are both of 
them Equally Abſtracted Parts of Knowledge, and have no Relation to Nature any 


farther, than as it is Submitted to thoſe Abſtractions. 


F. 8. INxINIrx is another Idea, which this Philoſophy Conſiders ; The Firſt Thing, ig . e 
is According 


which it Aſſerts is, that Finite and Infinite are Modes of Quantity, and are Attribn- this Philoſophy, 


ted Primarily to Things, that have Parts, and are Capable of Increaſe or Diminution Mr. Locke's 


by the Addition or Subſtraction of any the leaſt Part, as Space, Duration, and Num- 5 60 5 


ber; And when we Apply this Idea to the Supreme Being, it is ſaid, we do it Pri- Book 2. 
marily, in Reſpect of his Duration, and Ubiquity, and more Figuratively, when to 

his Wiſdom, Power, Goodneſs, &c. which arc Properly Inexhauſtible and Incompre- 
henſible ; for when we call them Infinite, we have, it is Affirmed, no other Idea of 

this Infinity; but what Carties with it ſome Reflection on the Number, or the Ex- 

tent of the Acts, or Objects, of God's Power and Wiſdom, which can never be Sup- 

poſed ſo Great, or ſo Many, that theſe Attributes will not always Surmount and Ex- 

ceed, tho we Multiply them in our Thoughts with the Infinity of Endleſs Number; 

Thus far this Philoſophy. 

F. 9 Bor Firſt, tho Finite is Capable of Increaſe and Diminution, Infinite is not Infinite is 8 
ſo; for if it could be Increaſed or Diminiſhed, it would Ceaſe to be Infinite, and Negation of 
therefore it cannot be Applied to Things Capable of Increafe and Diminution. 5 

O the Contrary, Infinite, in Reſpect of Duration, Space, or Number, is a Nega- site, and may 


nan of Increaſe or Diminution, or a Negation of the Greateſt Finite; whereas Finite “ Fe, 
and without 4 
may be Perpetually Increaſed or Diminiſhed; Infinite is not any Thing, which is Fi- Figure, Ap- 


nite, but every Thing, which is Finite, is Included in what is Infinite. plied to Goa's 
Second, by what has been ſaid in the Principles Propoſed for the Advancement al. 

of a Plycheometria, or a Geometry of Minds, we may Conceive an Infinite Varia- 

tion of them in their Innate Forces and Faculties, and that, as Human Minds in their 

Powers are Infinitely Greater, than thoſe of Brutes, ſo that Almighty God's is Infinite 

in Reſpect of Men's; And this Infinity of Force in the Supreme Mind would be the 

ſame, whether he Exerted Fewer, or More, Explicit Acts in Number; And there ſeems 

to be as much a Gradation of the Powers and Faculties of Intelligent Beings, down 

from the Almighty, thro' all the Orders of them, to Men, and from Men, thro” the 

Intermediate Species of Animals, to an Oyſter, as there is a Variety of Meaſures in 

Extenſion, from Infinity to Nothing. 3 


F. to. AnD Conſequently, there may be an Infinite Wiſdom, Power, and Goodneſs, a Real and 
not only in a Figurative, but in an Abfolute and Real Senſe; The Natural Force ee 
and Strength of the Mind, and it's Faculties, in Perceiving, Remembering, Judging, phorical and 
Cc. I Pickime will be Allowed to be Infinitely Greater in Men, than in Brutes, and Figurarive In- 
that therefore their Wiſdom, Sagacity, and Penetration, is Greater in the ſame Infi- ny N 
nite Proportion; This Appears to be Evident, from what has been before Alledged, in 
Reſpect of the Diſcurſive Faculty in Men, which, even in Tdcots, is Infinitely beyond 


What Obtains in Brutes; For, If Brutes had Language, we may Reaſonably Imagine, 
they 
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O Hh ebe Iatas of Ny mbers, vir, 
they would only Expreſs ſome few, Ideas, which they had Learned 5 Aae 
being able to Connect them, or 1Þ Raſen, aſt Diſcourſe 1 ee Nike _ 


SY 4 * Adcote can in ſome Meafnre do, F | 


* ; p 
Ir therefore there is a Wide, 1 ing from Ho Natural 4 — and 1 . aur 


nn i 5 Faculties, which may be Infinite in Reſpect of that of other Animals, which are below us 
It is not Incongruous to Suppoſe, or Irrational to Conceive, that the Wiſdom of God 


may. be Infinite from the Innate Forces of his own Mind, from the Stupendous aud 
Vaſt Comprehenſion, Underſtanding, Conception, and Thought, which he has; and 


That there is 


a Real and 
not a Figura- 


rive Infinity 7 ſame Reaſon, may an Infinite Power.. 85 


Power in G 


which Reſults from the Infinite Nature and Eſſence of his. intellectual Powers; in 


which he Exceeds. the Higheſt Orders of Created Beings, Infinitely more, than thoſe 
Higheſt Orders do the Meaueſt Inſect; Becauſe, the Diſtance. betwixt the moſt Glorious 
Spirit, or Seraph, and the moſt Abject Worn, is only Finite ; Whereas, That betwixt- Al- 
mighty God, and the Greateſt and e of his Creatures, is Boundleſs and In- 
finite, ey Ap 

e rr. . as an Infinite Wiſdom, Aditing from the Nature of the infinite. Mind, 
in which it Reſides, may be Juſtly Maintained and LESS pda, to FROWIRe for the 

Tuus, ſince it is Obſervable in Men, that, from the 1 10 l Foe Strength Hy: 5 ud 
Faculties, in Reſpect of what Brutes are Poſſeſſed of, they Exerciſe an Unlimited 
Sway over the ſeveral Animals and Creatures of the Earth, Subject them to their 
Dominion, and Make all Nature, and the Beings of it, in ſome Meaſure Subſeryient 


to their Wills, which no Creature in the World, beſides them, can do; May we not there- 
fore very Reaſonably Affirm, That they Have and Poſſeſs an Infinite Power, in Reſpect 

| of what a Fly or an Inſect does, and that this Infinite Power is ae rern de | 
Native Force of their Intellectual Capacities and Beings? - vo 


Ir ſo, it is no hard Matter, to Conceive. a Mind; which is more, IiGaizchs: 5 8 | 


| full than our's is, by which it Governs all the Beings in the Uniyerſe, Submits them 


to it's Laws: and Decrees, and Makes; that, not only Men, but all rhe Orders and 


Claſſes of Intelligences above us, ſhould Pa 75 an Obedience to them For, whatever 


4 Real and 

not 4 Fig ura - 
tive 77755 

of Goodneſs is 
God. 


our Power is, we find one Superior to it, 


ince we can only Act within a Certain 
Sphere, and under Certain Limitations in Nature, Preſcribed to us; Nor is it Hard 
to Conceive, that this Infinite Power of the Almighty Mind is the Derivative and Re- 


ſult of the Superior Force of his Faculties, as Our's is, from X like Apen of: them. 
in Reſpect of the Creatures, which are Below us. 
| ie there js 
| "Agreeable to Reaſon; For do we not find, that Brutes and Animals, Which are Inferiot 


H. 12, LasTLY, nor is an Infinite Goodneſs, in it's own Nature, leſs Incelligible..or leſs 


to us, have little or nothing of this Quality and Perfection in them? Their Senſe 
ſeldom, if ever, Extends any farther, than to the Conſei vation of their Species, or the 
Prelervation of themſelves, an Inſtinct, we may Juſtly. Think, Implanted by Almighty 
Godin their Natures, s the Continuance of, thoſe hey oo WIVES 92 . Ms 1-4 
\Formed and e ; | 


+ 98 i. * a» £& 


5 and . 1 hot the 3 and . of Them: 725 it is 2. — 


1 Obſerved, that the Greater any Ones Mind is, the Gooder it is, and the Leſs it is 


wo Hampered and, Cramped with the Private Views of Self, of Intereſt, or Ambition; 


It Exerts it's ſelf in Spite of all theſe, by the Energy and Force of its Faculties. 
into a ene and; Noble ee * of Doing! ans c I, of Ne Bleſ- 
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Chap. 


ſings for the Curſes of-i it's Enemies, and Diffuſing it's Beneficence, it's Charity, and 


a tion, Colter; Tafte, and Smell." 


* 
: 6: 7 


Love, to even the Meaneſt Inſects of the Creation, where it is Impoſſible it Should 
Meet with any Retaliations of Gratitude for it's Bounties and Favours. | 

Tus alſo may we Conceive, that the like Powers and Faculties, "Yr to Infi- 
nity, will Produce a Goodneſs, which is Infinite in it's Native Energy, and by which 
it Scatters and Diſperſes it's Influences thro' the whole Univerſe, by which every 
Being in it Subſiſts, by which it Broods over each Animate Creature, and Suſtains 
it's Life, and Supports it's Species, with the Tendereſt Regard, and by a moſt Indul- 
gent Providence. | 

FRou all which, we may not only Apprehend, how there is a Natural eee 
betwixt Wiſdom, Power, and Goodneſs, in Human Minds, Derived from, and Owing 
to, the Innate Strength and Force of their Capacities, but how there is a like Con- 
nexion betwixt Infinite Wiſdom, and Infinite Power, and Infinite Goodneſs, Karins 


and Flowing from the Infinite Comprehenſion and Eſſence of the Eternal Mind. 


F. 13. HAvING hitherto Endeavoured to Shew, that Infinity is not only Applicable to How we come 
Spacc, Duration, and Number, but alſo to the Powers and Faculties of Intelligent 4 e 


Beings; | ing to this 
Tre next Inquiry in this Philoſophy is, which way we come by this Idea het ors 


of Infinity; which it Informs us is, by an Endleſs Repetition of Stated Lengths in 


Space, as of a Foot, a Yard, &. which gives us the Idea of Immenſity; and that by 


the Addition of Certain Stated Lengths in Duration, as of a Minute, a Day, or a 

Year, with the Infinity of Number, we have our Idea of Eternity; But it Tells us, 

that we cannot have the Actual Idea of an Infinite Space, and Conſequently not of 

an Eternal Duration, for the ſame Reaſon, that we cannot have 'an Actual Idea of an 

Infinite Number; For an Actual Infinite Number is Affirmed to be a Contradiction, 

and therefore an Actual Infinite Space, and therefore alſo an Actual ne Tho 

it Owns, there is an Infinity of Number, of Space, and Duration. 

F. 14. Bur this Fallacy of Arguing Appears from Hence; That, if there was not This Account' 
an Actual Infinite Space, or Duration, and I may alſo Add Number, in One Senſe. of » 7+; That 


there 1s an 


it, and which ſhall afterwards be Explained, there could not be Everlaſting and End- 4 Infinite 


leſs Approaches to it; And for the ſame Reaſon, that there is an Infinity of Space, Space, Dura- 
or Duration, or Number, there is an Infinite Space, Duration, and Number; For 240g 3 
how is it Poſlible, there ſhould be an Infinity of any Thing, without That Things being 
Infinite > This Philoſophy may Diſtinguiſh, as it Pleaſes, but ſuch Diſtinctions will never 


make the Real Relations of Things, which are the Same, to be Different. 


Fon, If Space is not Actually Infinite, and the ſame may be ſaid of Duration a 


Nannen it muſt be Actually Finite, and there may be an Endleſs Addition of Stated 


Lengths of Space, or Duration, or of Unit, in that which is not Endleſs, which is a 


Contradiction; Or, in other Words, the Poſſibility of an Endleſs Addition in any 


Quantity whatſoever, without Suppoſing that Quantity to be Actually Infinite, is Ab- 
ſurd and a Contradiction; For, if it is not Actually Infinite, we cannot be Con- 
tinually Adding, ſince, where it Ceaſes to be in Reality Infinite, our Addition muſt 
Stop, and it will be Impoſſible to Go any Farther. 

Ir it is ſaid, that che may be an Infinite Space, or Duration, or Number, but that 
we have not the Idea of it ; That is not at Preſent the Queſtion, but whether there is 
an Actual Infinite Space, Duration, or Number, as well as an Infinity of them, which 


we Affirm, there is. | 
F. 15. War ſeems to Puzzle and 8 this Philoſophy is, that it Band What foetus th 


makes an Actual Infinite Space, Duration, or Number, to be, what we have Gone FAU and 


d thi 
Over and Meaſured in our Minds; That is, it makes Actual, or being in Fact, to le S ” 


Signify nothing elſe than Finite, that is, which we have Actually Gone Over in out i:'s Reaſoningss 
Minds; And then there is no Doubt, but an Actual Infinite Space, Duration, or 
Number, that is, a Finite Infinite SPACE, Duration, or Number, is a Contradiction. 
Bur, if we make Actual, or being in Fact, to Signify, not what we have in Fact 
Gone Over in our Minds, which is a very Improper Senſe of it, but what does in 
Fact Exiſt, which is the True Senſe of it, it is ſo far from being a Contradiction to 


Say, that there is an Actual Infinite Space, Duration, and Number, that is, that an 


Infinite Space, Duration, and Number, does and muſt Exiſt, - that it is a Plain and 


Evident Truth; en this Philoſophy will go one Step Farther, and Aflure and 
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That we have 
an Idea of an if we can, if it be farther Asked, which way we Obtain it; 


Adual l. is Anſwered to both theſe Inquiries, that we may have ſuch an Idea, and 
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he Complex e of A enki; Infinity, ' 1Book \ 


Prove. to us, that there is nothing, which does or can Exiſt, but what is Finite; And 
if ſo,” then there cannot be that Endleſs Addition of the Meaſures of Space, Du- 
ration, or Number, which it Contends for, ſince there cannot be ſuch an Endleſs 


Addition, unleſs they were in Fact Infinite. 
F. 16. IF it be Inquired, whether we can hav an 15 of an Actual Infinite, and 


Tr that we. Obtain it, not by the Repetition of any Stated Meaſures of Space, or Dura- 


tion, or Number, but by Evident Deductions from our Realon, r from the Na- 


ture of thoſe Quantities and Beings... 
THAT we may have, and Really have, ſuch an Idea i is Certain, hike is, if we Mean 


by Idea, what the Mind Apprehends, and can Reaſon upon, and not only Trane, of 


which it has an Exact and Definite Image or Picture. 5 
IF the Latter is only Meant by Idea, tis very Plain, that we can Hs no Idea of 


an Actual Infinite; becauſe an Exact Image, or Picture, of a Thing is always Finite; 


But then it muſt be alſo Said, that if this is the Notion of an Idea, we cannot have 
an Idea of a Thouſand Finite Things; becauſe we cannot have an Image, or a Picture, 


of them; Thus we have no Image of Ten Thouſand, of a Million, Billions, Trillions; 
| Quarrillions, Cc. or of a Polygone, whoſe Sides are Expreſſed by thoſe Numbers. 
Bor if by Idea is Meant, which Undoubtedly is the Juſt Meaning, That, which we 
ſo far Apprehend, as to be Able to Diſcourſe about and Reaſon upon it, we then 
have an Idea of Thouſands, of Millions, Billions, Trillions, Quatrillions, and farther of 
an Infinite Number, as alſo of an Infinite Space, and Duration ; And in Particular 
all Surds, as the 4/2, 7 3, (Fc. are in Fact Infinite Numbers. 
IE Properties of which Infinites we know to be, that None of Wan are any 
Thing, which is Finite, that they have the ſame proportion to any Thing, which is 
Finite, as any Thing, which is Finite, has to Nothing; Becauſe, Take any Finite Quan- 
tity, as a Line, and Multiply it into it's ſelf, and it will Produce a Square, which 


Will be Equal in this Compariſon to an Infinite Line Multiplied into Nothing, that 


is, to an Infinite Line, without any Multiplication of it; For a Square is as much Infi- 
nite in Reſpect of a Line, which has no . as an Infinite Line is in be, 548 


of Nothing, which has no Length. 
How we 08 op Sick we have therefore an Idea of an Addual Infinite, it Adnidiria: upon 


| om = us to Shew, how we Obtain this Idea, which is not from a Repetition of any Stated 
Adual Inf. Meaſures of Space, or Duration, or Number, but by Evident Deductions from our Reaſon. 
nite. Fo thus, from the Nature of Incommenſurables and of Surd Numbers, and 
Mr. Raphſon from the Properties of the Aſymptotes of an Hyperbola, and from the other 


de Spatio Reali 


Infinito. Various Arguments, made Uſe of by the Learned Mr. Raphſon, to Prove there is an 


Actual Infinite, Philoſophers come to Know there is ſuch a Thing. 


So likewiſe they Arrive at the ſame Idea, not by the Repetition of a Finite, but 
by Reaſoning, and Conſidering, that if there is not an Actual Infinite in Space, Du- 


ration, and Number, there is ſome Finite Aſſignable in them, which ſhall be Ca- 


pable of Comprehending all the Numberleſs Relations of Greater or Leſs, which the 
Mind can Poſſibly Attribute to them without End, or Determination; But fince no 


ſuch Finite is, or can be, there muſt of Conſequence be an Actual Infinite. 
infinite 4ppli- F. 18. AND, as This Obtains in Number, Space, and Duration, ſo does it moreover, 
cable to Taſte in the Faculties of the Mind, and in the Properties of Body; By which Means 


42d Col. Nature will be every Way Infinite, not only in it's Extent, but in the Variety of 


it's Forces, Suitable to the Great and Almighty Author of the Vaſt and Amazeing Syſteme. 

As to the Faculties of the Mind, we have already Conſidered them; And as to the 
Propetties of Body, and Particularly thoſe of Taſte and Colour, which this Eflay. 
of Ideas Mentions, we muſt Affirm, that, tho' we cannot with any Propriety of 
Speech Say, that there is an Infinite Sweetneſs, or an Infinite Whiteneſs, no more 


than that there is an Infinite Numerouſneſs, or Extenſiveneſs, or Succeſſiveneſs of 


Time; yet we may Juſtly Say, that One Thing is Infinitely Sweeter than Another, 
and that there are Infinite Degrees of Taſte betwixt the Sourneſs and Harſhneſs of a 
Lemon, or an Unripe Grape, and the Sweetneſs and Luſciouſneſs of a Dried Fig, 
or a Raiſon, by which they ſhall Gradually Approach from the One to the other, 


and by that Means become leſs Sour, and more Sweet, thro' an Infinite Number of 
Deen, 


hap: VII. Alain, Cour, Jg an Smell" 68585 


Diſtinctions; which alſo Holds in our Smells bet wixt thoſe, which. are the molt Deli 
cate and Pleaſant, and thoſe, which are the moſt Ungratefull and Offenſiye. 

AN the ſame may be ſaid in Reſpect of Colour, ſince if we Conſider all the 

Intermediate Degrees of Colour from Black, Violet, Purple, Blue, Green, Yellow, 
Orange, to the Solar Red, and if we Conſider all the ſeyeral Variations and Shades 
of Violet, and thoſe of Purple, or Blue, Green, Gc. and the ſeveral Compound 
Lights, which Ariſe from the Mixture of theſe, we ſhall be Eaſily Led to Think, that 
the Degrees of Colour are Endleſs and Infinite; And we have already Shown in 
the Principles of Philoſophy, that they are only Infinitely Different Enery ations and 

Diminutions of the Force of the ſame Homogcneous Light. 

F. 19. Thus far we have Conſidered the Inſtances, which this Philoſophy gives; Infinite Appli- 
But this Reaſoning does moreover Prevail in the other Properties of Body, as in 4% 60 other 
Gravity, and Levity, in which we find an Infinite Number of Gradations, ſo far that 117 9, 
from the Weight of Gold, which is the Heavieſt Subſtance, which we know, it has as 10 rhe Fa- 
been ſo far Diminiſhed, that it has been Juſtly Inquired by Philoſophers, whether © 9.17 
there is not an Actual Levity ; That there is a Centrifugal or Expanſive Force in Bodies, «©» Spare, Dn 
is not to be Doubted, ſince the Elaſtick or Repulſive Force is ſuch a One; And in adage 
Vegetation, what there can be, which ſhall Raiſe Plants from the Ground, Contrary 1 _ 
to their Centripetal or Contractive, unleſs a Centrifugal or Expanſive One, no One Colour, Name. 
can Imagine; or how Fire, or Flame, ſhould not be Endued with ſuch a Force, but 5 ROD 
ſhould Exert it's ſelf with that Violence and Fury ſometimes, by it's Comparative 
Levity only in Reſpe& of other Bodies, which Surround it, is not Eaſy to Conceive ; If 

therefore there are theſe Centrifugal or Expanſive, and Centripetal or Contractive, 
Forces in Nature, which Perhaps are only other Names for what is Meant by an 
Actual Gravity, and an Actual Levity, and as theſe Forces may be Infinitely Diverſi- 
fied, Some having a more Violent Tendency from their Center than Others, and G- 

thers a more Violent Tendency to it, and as theſe Forces may be Infinitely Combi- 
ned, Apart amongſt themſelves, and Conjointly with One Another, we may with 
Reaſon Aſſert, that theſe Properties of Bodies are Infinite, according to their Various 
Degrees of Gravity or of the Contractive Force, or of Elaſticity or the Expanſive, 
Separately, or of Gravity or the Contractive, and Elaſticity or the, Expanſiyc, in 
Conjunction with each Other; From whence will Ariſe an Infinite Variety of Theo- 

rems, in Reſpect of theſe Properties of Bodies, or of Matter, as before in Reſpect of the 
Properties of the Mind, which will be all Reducible to a Mathematick and Algebraick 
Calculation; And it is not to be Queſtioned, but by this Method, we might Find out 
the Variety of Taſtes, of Smells, and Colours; Which ſeem to be all Owing to a 
Certain Proportion of their Elaſtick or Centrifugal or Expanſive Force, Mixcd, tho' 
Perhaps in a very ſmall One, with their Gravitating or Centripetal or Contractive. 

F. 20. Las TL, As to the Peculiar Extenſions. of Bodies, by which they Appear in Ii 775 

ſuch a Certain Manner to Fill the Eye with a Greater or Leſs Conſtipation of their e 1 
= Parts, and to our Feeling, to have ſuch a Certain Degree of Roughneſs or Smooth ſions of Bodies 
=_ nels, of Solidity or Fluidneſs, of Rarer or Denſer, and IN all the Tangible Qualitics of 
: Bodies, by which they are Infinitely Diverſify'd to us; They ſeem to Ariſe from the 
Filling of their Dimenſional Spaces with Infinitcly Different Kinds of Matter, that is, with 
$1 Different Sorts of Actions, Communicated to our Senſes, and which Different Actions 
3 are Owing to the Infinitely Various Compoſitions of the Centripetal and Centrifugal 
T7 Forces, ot the Contractive and Expanſive, from which all the Phænomenons of Mat- 
ter may be Solved, and the Grand Inquiry of the Subſtratum of it Finally Deter- 
mined ;_ The Varicty of Sounds will be alſo Accounted for from the Infinitely Dif- 
ferent Mixturcs of the Elaſtick and Gravitating Forces, or of the Expanſive and Con- 
tractive, or, which is much the ſame, of the Centrifugal and Centripetal. 
ALL which Theory of Matter only Proceeds upon this One Plain Axiom, that it 
is Impoſſible for us to have any Senſations from Matter, but by ſome Lind of 
Action, or Other, Impreſſed ppon our Minds from it; And that, it is Impoſlible, we 
ſhould have Different Senſations, but by ſuch Different Impreſſions or Actions. of the Simple 
F. 21. ANOTHER Kind of ComplexIdeas, taken Notice of by this Philoſophy, are %% 9 lie- 
thoſe of the Simple Modes of Motion, of which I ſhall here only Mention thoſe of Mr. Locke's 
Swiftneſs and Slowneſs, the Meaſures of which are ſaid to be made out of the Diſt- 4 1 


ances of Time and Space put together; But theſe Modes of Motion have been al- SOA . 
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Of the Modes 
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and Pain; That 
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Of Power. 
Chap. 21. 
Book 2. 


ready Conſidered in our Examination into the Mechanical Philoſophy, Book the OY and 
in other Parts of our Preſent Inquiry, and therefore 1 ſhall not Re cat that Trouble 
here; And ſhall only Say, that it was my Intention to have gone thro every Part of 


1 af 1 1 T% 
1 s 7 Y ; 25 „ 3 8 7 93 


this Syſteme of Ideas, but finding the Number of Sheets to Grow too Faſt upon my 
Hands, I was Obliged to Lay Aſide that Deſign; And muſt therefore give, for the 
Furure, are Tone Stxicures me od Following 3 ns of this Eflay. h 


of the 7271 5 td 3 75 N = 7. om of 3 of Mixed 


Modes; Of our Complex Ideas of Subſtances; Of Colleflive Ideas of Subſlan- 
ces; of Relation; Of Cauſe and Effect; Of Identity and Diverſity; Of Other 
Relations ; ; Of Clear and Obſcure, Diflm8 and Confuſed Ideas; Of Real and 
* Fantaflick Ideas; Of Ideas Adequate or Inadequate 3 5 ri and ind E 


| kues 5 md _ the * N of Talos, 


6. 1. IN This Ehapict, Contemplation, and Intention or study, a are Suppoſed to be 
Different Operations of the Mind, and yet the Definitions of them are the 
Same; And, whereas a Re verie is made to be, when the Mind does not Obſerve it's 
Ideas Floating thro' it, it is more Rational to Think, that ſuch Re'verie is, where 
there are no Explicit Ideas Floating in it at all, but it is Refi igned to it's General 


Senſe or Perception; And if Sleep without Dreaming is, as it is Affirmed, à Reſt 


from all theſe, it is a Reſt from a Reverie, or a Reſt from a Reſt, which is Abſurd; 
On the Contrary, a Reverie, and Sleep without Dreaming, ſeem to be much the 


fame; and the Mind in both Caſes may be Compared to a Stagnant Fluid, Which has 


no Impreſſions made upon it, with this Diſtinction, that as the Fluid Nature is to 


Water, ſo is the Senſible to the Mind. 
F. 2. Ir is here ſaid, that things are Eſteemed Good or Evil, only! in Beke ales to 


Pleaſure or Pain; But /. If nothing is Good or Evil, but what Produces Pleaſure 


or Pain in us, Virtue and Vice would be very Changeable in their Natures, accord- 
ing as every One was Pleaſed with the One or the Other; ſo far, that if a Vicious 


Man was Pleaſed with his Vices, they would be Good to him, and if a Religious 


or Virtuous Man underwent. any Pains or Afflictions upon that Account, his Reli- 
gion and Virtue would be Evil to him; And in General, according as Perſons were 


Pleaſed, or Diſpleaſed, with the ſame Thing, it would be a Good or an Evil, which 


is to the Utmoſt Degree Abſurd ; Since there would be no Intrinſick Nature of 
Things, by which they mig ht be Valued, and Diſtinguiſhed from each Other ; The Im- 
mutable Reaſons of them Tila Vaniſh, and all would be Reſolved into Caprice and 


Humour; 24, This is farther a Syſteme, or Leads to a Syſteme, of Morals, which 
makes all our Actions Center in a Selfiſh Principle, without Conſidering Things, as 


they Really Exiſt, which we ought to do, Abſtracted from our own Pleafure or Pain, 
which are Accidental, and cannot Enter into the Real Relations of Things, or the 
Moral Relations of Good or Evil; 34. According to this Doctrine, by Reflecting 
upon the Thought we have of the Delight, which any Thing is Apt to Produce in 


us, we have an Idea, which we call Love; Which if ſo, no One can Love his Ene- 


mies, tho Religion Requires ir of us, nor any Virtue, which Cauſes him Pain, 
tho' Morality Enjoins it ; 4th. The Like may be ſaid of the other Paſſions of De- 
fire, Joy, Hope, if the Foundation of them is Pleaſure, and of Hatred, Sorrow, Fear, 
Anger, Deſpair, and Envy, if they are only Referred to Pain. 

F, 3. PowER is here Divided into Active and Paſſive, the Former is ſaid to be 


Derived from Thinking and Motion, the Latter from Senſible Beings and Matter; 
But if Matter is Active, and not Paſſive only, ſuch Action will as much Inform us of 


an Active Power, as God, from whom all the Properties and Actions of Matter are . 
Produced, as Motion or even Thinking wil. N 


IN 


ip — . Power 0 of Motel Modes; 


tm the Progreſs of this Chapter, Will is Defined to be 4 Power, which the Mind % 
hay to Order the Conſideration of any Idea, or the 'Forbearing to Conſider it, or 
to Prefer the Motion of any Part of the Body to it's Reft, and Vice Verſa; and Pre- 


ſently after it is faid, So far as a Man has Power to Think, or not to Think, to 
Move, or not to Move, according to the Preference or Direction of his own Mind, 
So far is a Man Free; Will therefore is a Power to Prefer, and Liberty or Freedom, 
a Power to Act according to that Preference, and the Firſt belongs to the Mind, 
and the Laſt to the Man, as an Agent: But this Doctrine makes the Preſent Philo- 


ſophy Conclude, that therefore a Man may not be Free, tho' the Action is Volun- 


tary, that is, a Man may have a Liberty or Freedom of Will, at the ſame Time, that 
he is not Free, as to his Will; For as to a Liberty of Executing or Performing his 
Will, that is Entirely Foreign to the Nature of the Mind or it's Freedom, which is 
here only the Queſtion, which will be the ſame, whether a Man is in Chains, or upon 
a Rack, or Abſolutely Reſigned to his own Actions. 


* 


. 4. ON the Contrary, the Will, and the Freedom of it, ſeems to be a Power i in herein the 


the Mind to Produce any Action, or to Think of any Determinate Idea from it's 
ſelf, and from a Principle of it's own, by which it is the Beginning and Riſe of 
ſuch Actions or Thoughts, and by which it is Diſtinguiſhed from a Neceflary Agent; 
And Conſequently, there might be a Will, and a Freedom of it, if the Mind was 
Confined to One ſingle Idea, and could not Think of any Other in Preference to it, 
that is, if that Idea was Produced from it's ſelf, and Aroſe from an Innate Principle, 
Reſideing in it; For thus, if a Ball could Moye it's ſelf in One Certain Direction, 


Liberry or the 
S Freedom of: 
ill Confaſts. 


without any Stroke or Impulſe from a Racket, it would be a Free, and Ceaſe to be 


a Neceſſary, Agent; And, where the Queſtion is, whether a Man is a Free Agent, 
or, whether the Will is Free, it is to Inquire, whether the Mind can Act and Think 
from it's ſelf, Independent of any External Impulſe, either from Almighty God, or 
from any Matcrial Beings ; which Appears Pretty Evident, that it may, and that Al- 
mighty God has been Pleaſed to Create it, and to Endue it with that Power. 


Ir therefore the Mind has this Faculty of Determining it's ſelf to this Thought ot . 
Action, it will Follow, that it has the Power to Determine it's ſelf to any other 


Thought or Action, chere being nothing in the Nature of One Thought or Action, 


more than in Another, which ſhould hinder the Minds Determining it's ſelf to it; 


Thus, if a Ball can Move it' s ſelf in One Direction without an Impulſe, it may in Ano- 
ther, there being no more Impediment to it's Motion in One Direction, than in a 
Contrary, if it has a Principle of Moving, from it's ſelf, and Innate and Internal to 
ir. This brings to my Mind a very Wonderfull and Surprizing Phænomenon, which 
I lately Obſerved of the Down of a Feather, as it ſeemed to be, which Moved in 
the Air, near a Glaſs-Window, in the Inſide of a Room, Upwards, Downwards, 
Backwards, Forwards, and Tranſverſely, in all Kinds of Direttions, with an Incre- 
dible Celerity, when there was little or no Air ſtirring in the Room, tho' it was 
ſomething Windy Abroad ; If we can Imagine therefore this little Down to have 
Moved it's ſelf, there is Scarcely any Doubt to be made, but it had a Certain De- 


gree of Volition, and Conſequently of Perception; Annexed to it, as we find in the 


ſmall Eels of Vinegar, or in the Exceeding Minute Animalcula of Pepper-Watcr. 

Bur it is Irrational and Ridiculous to Suppoſe, that ſuch a Freedom of Will was ever 
the Diſpute of the Learned, which Conſiſts in a Power to Think, or not to Think, to 
Move or not to Move, according to the Preference or Direction of our own Minds; 


Since, according to ſuch a Notion, a Man ſhall have a Freedom of Will, in Reſpect of | 


his Thoughts, when he is Allowed to Think as he Pleaſes, but no Freedom of Will, 
when he is Hindered from doing it, and in Reſpe& of Action, he ſhall have Free- 
dom of Will, when he may Walk, where he Thinks Fit, but no Freedom of Will, 


when Loaded with Chains and Fetters; By which Means the ſame Mind ſhall be 
Endued with a Liberty of Will, or not, according to the Differing External Circum- 
ſtances of the Body, which have no Relation to, or Conneixon with, the Properties 


of the Mind, which in the Diſputes Concerning the Freedom of the Wil, are only 
to be Conſidered. 
§. 5. Mixed Modes are ſaid to be Combinations of Simple Ideas of Different 


of Mixed 


Modes. 


Kinds, as Virtue, Vice, a Lie, &. and arc Diſtinguiſhed from Simple Modes, which Mr. Locke's 


| Conſiſt . of * Ideas of the ſame Kind, Put together by the Mind; Where- 


Eflay, 
me 
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Mixed oder a a8 Mixed Modes Mo not to I Formed a hs Mind from it's Joining a 
04ervarion, ting ſeveral Simple Ideas into One, but they are Receiyed, and Impreſſed upon it, in the 
,omplex. from an Obſervation: of Human Actions, and then Separated and Divided, 


and then Sepa- 


5 eg by, the Thinking and the Contemplative, into the ſcyeral Parts, of which they are 
or Ideas, of Made up; Thus, Men's Virtuous or Vicious Actions are ſeen by us at Once, which 
e ag Leads us to Form the General and Abſtracted Notions of Virtue and Vice; We Hear 

a Lie in Fact, which Perhaps may Carry us to ande the ſexeral Ideas, Which En- 


ter into the Nature of it; And ſo of the Reſt. 
Of our Com-. F. 6. SUBSTANCES, | in this Philoſophy, are ſaid to he EE or „ Fartiqular. "9 Op 


js Frum f of them to be a Complication. of many Ideas together, which, Subſiſt in one Subſtra- 


Mr. Locke's tum, which is the Support of them, by which they are United and Cemented into 


| #66 ., One Complex Idea, and from whence they are Derived and Connected with cach. o- 
| Book z. ther; Particular Subſtances are alſo. faid to be Compoſed out of the Obſcure and 


General One, which have their Particular Combinations of Simple Ideas, and are 


Suppan to Flow from the Unknown Eſſence of their ſeveral Subſtances. = 
ON the other Hand, it ſeems: to be Evident, that the General or . Obſcure Sub- 


Porta Sub N is Formed by Abſtraction from Particular Ones; and that, as the Preſent Phi- 


Derived from loſophy has Managed it, it is a mere Notional Thing, an Arbitrary Creature of the 


e une Þ Mind, and Conſiſts of Abſtracted Ideas, United together at the Pleaſure of the Will; 

Latter from Thus we Form our General Idea of Matter from the ſeveral Particular Material Sub- 
the Former. ſtances, which Exiſt, as Gold, Lead, Earth, Cc. and when we come to Inquire into 
the Subſtance of Matter, we ſhall find it to be only an Aſſemblage of Various Ab- 


| ſtrated Ideas, ſuch as Extenſion, Solidity, Diviſibility, Mobility, Cc. which have no 


common Cement, by which they are United, nor any Mutual Dependence upon 


each Other, and therefore can have no Subſtratum, Subſtance, or Hence. from whence 
they are Deriyed. 
| What the Sub- F. 7. In a. True Philoſophy, and i in the Reality. of Things, e Subſtances 
ſtance, Subſtra- are therefore Firſt to be Examined into; Which are not Subſtratums, Conſidered as 
oe i; oe Z Beings Diſtinct from the Properties, which are Imagined to Inhere in them; But 
ee are One and the Same Nature, or Being, Applied to Different Natures, or Beings, from 
ge 7 7 785 which Application its Properties Reſult; So that any One Property of a Particular Sub- 
e ſtance is the Eſſence of it, as much as the Subſtance is, becauſe, One Property being 
Given, all the Reſt will Follow upon Different Applications 3 Thus Gold is not. a 
Subſtratum, with Vellow, Weight, Malleableneſs, Fuſion, Extenſion, Solidity, Oc. 
n Inhereing in it; but it is One Invariable Nature, or Being, which is Suſceptible of 
ſeyeral Qualities, upon it's. being ſeyerally Related and Referred to Different Natures 3 
If it is Applicd to the Eye, it Produces it's Peculiar Yellowneſs in us; If to the 
Hand or Eye, it's Peculiar Extenſion and Solidity ; If to Fire, it becomes Fuſed ; If 
to a Hammer, Mallcable ; If to Aqua Regalis, a Diſſolution Enſues ; And the Na- 
ture of Gold, as much Conſiſts in any One of theſe Properties, as it docs in All of 
Them; Becauſe where One is, the Other, upon Different Applications, will be Con- 
Tequent ; For where there is the Peculiar Vellowneſs, Weight, or Solidity of. Gold, 
there will be the Peculiar Mallcableneſs, Fuſibility,, or any other Property of it, and 


Vice Verſd. 


I, therefore a Certain Deprec of the Expanſi ive and Contractive Forces will Pro- 
duce the Yellowneſs of Gold in us, and the ſame Degree of each will Produce the 


Weight or Solidity of it, it's Particular Extenſion, it's Malleableneſs, and Fuſibility, 
ſuch a Degree of the Expanſive and Contractive Force will be the Eſſence, or Sub- 
ſtratum, of Gold; And which Degree of Force will be as much Expreſſed by One Pro- 


perty, as Another, and, upon Different Applications, may be Productive of a Thouſand 


more, of which we are at Preſent Entirely Ignorant; And yet we may be ſaid to 
Know the Entire Nature and Eſſence of Gold; Becauſe, That, as much Conſiſts in 
One Property, as in a Million of Them. 

Inovus likewiſe; If Fire is Applied to the Eye, it Cauſes in us the Senſation of it's 
Peculiar Yellow ; Tf. to the Hand, it's Heat ; If to Wood, it Burns it; It alſo Melts 
Wax, Hardens Clay, and Fuſes Metals, by it's Various Applications to Them; And 


yet this is One and the Same Nature, which is as much Expreſſed by one Property, as 


by all of them; Becauſe, That, which will Produce One Effect, upon Different Appli- 


cations, wil Produce the Other ; And, If a Certain Degree of the Expanſive and Con- 
tractive 


8. Uni. 
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tractive Forces will Ani theſe Phenomenons, ſuch a Degree of the Expanſive and 
Contractive Forces, will be the Eſſence or Subſtratum of Fire, Which is as much Ex- 
erted in the Production of One of theſe Phenomenons, as in the Production of All 
of them, and the Nature of any Being, as much Aided ** One Property, as by 
un Hundre. 

To Exemplify this Dofrine Farther 1 The Pojat of a Needle bs Sufficiently Deter- 
mined, which yet can Perforate Paper, or Rend it, can Cauſe a Pain in the Finger, 
or a Pleaſure to it, and by Different Applications can Produce other Effects, which 
may be all ſaid, upon ſuch Applications, to be the Properties of it, when, notwith- 
ſtanding, every One knows, what the Point of a Needle is, as well by One of theſe 


Properties, as by Twenty of them, as to it's Nature, Figure, and Conſtitution. 

F. 8. LET us now Extend this Reaſoning to Geometry and the Mathematicks, What the Na. 
and it may be Inquired, What is the Eſſence of a Triangle? To which it is Anſwered e a H. 
in the ſame Way, That any Certain and Undoubted Property of it, is it's Eſſence. xk. 5 
and not any One ſuch Property in Preference to the Other; Becauſe where any Cer- - other Fi. 
tain and Undoubted Property of a Triangle Exiſts, all the Others will Follow, upon 2h. OO! 
it's being Applied, or Referred, to Different Quantities, and upon it's being Conſidered un- 
der Different Relations; Thus Three Lines Inclined to Each Other, ſo as to Include 
Space, or ſo as to Form Three Angles, may be Termed the Eſſence of it, and Ge- 
nerally is ſo Eſteemed to be; But there ſeems to be no more Reaſon for it, than 
to Aſſert, that the Three Angles of a Triangle being Equal to Two Right Ones, is 
it's Eſſence, or, that the External Angle of a Triangle being Equal to it's Two In- 
ternal Oppoſite Ones, is that Eſſence, or any other Property of it, which we can 
Name, when it is Compared with, and Referred to, other Quantities; Becauſe Each 
of theſe Properties of Figure will Infer One Another; Thus, Suppoſing there is a 
Figure, which Conſiſts of Three Lines and Three Angles, the other Properties will 
be Conſequent, when it is Compared with, and Referred to, other Quantities, and 
if a Figure is Referred to, and Compared with, other Quantities, and has theſe Pro- 
perties, it muſt be a Triangle ; What I Mean is, that all the Properties, which can 
Reſult from a Triangle, either Conſidered with Reſpect to it's Lines and Angles, or 
in Compariſon with any other Quantities, are Intimately United and Connected to- 
gether, and if we have One Property, all the Reſt muſt Follow, Whenever the Re- 
lation, Reference, or Compariſon is made. 

AND this is ſo True, that the Late Geometers Diſtinguiſh their Curves, and the 
Natures or Eſſences of them, by Algebraick Equations; Becauſe, where thoſe Equa- 
tions are, all the Properties, which can be Imagined or Found out, in Reſpect of thoſe 
Curves, will be a Neceſſary Reſult and Conſequence from ſuch Equations; As is 


Evident from L Ho pitals Conick Sections. „„ L'Ho'pital's 
Thus, ) F =P x, Expreſſes the Nature of a Parabola. 7 „„ e 
x ends © 9.” | Prop. 1+ Li- 
Alſo, 1 * A the Nature of an Elli 5. 0 With Reſp ect vre. 5 Prop. 
3 T 2 
| . 24 and Relation Wu 2. Livre. 3. 
to their Axes, | Prop. 2. 


And, ) = pt, the Nature of i an Hyperbola. 


BREroxE whom our own Country Man, the Famous Dr. wallis, Late Savilian Pro- Dr. Wallis's 
feſſor of Geometry in Oxford, in his Treatiſe of Conick Sections, and Who Firſt Opera. Ma- 
Took the Sections out of the Cone, and Conſidered them, Abſtracted from and Inde- 5 3 
pendent of it, Propoſed this Equation for the Parabola, Namely, D dl, which he nicis. Prop. 
Says is the Eſſential Symptome, Heap en or Affection of it, and from whence all the 5 


Reſt may be Deduced; 
5 | 13 
LixRwIS E. for the Ellipſis, e ld 745, which b aele the Nature of the Ellip- Prop 16. 


is, and from whence all the Propertide and to Mp of it may be Derived, which 
is there done by him; | 3: 


AN for the Hyperbola, ht =ld +, 7 which i is it's „ or Eſſential Property, gt 204 


from which all it's Others may be ieee; becauſe they are all Intimately Gen 
and Connected together. | 
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ON 80 other Hand; If we - alle any C One of theſe _— which are Derived 
A m theſe Equations, we may call it the Eſſence of theſe Figures, and the Equation 

wil be an Effential Property, becauſe it will Neceſſarily Follow from ſuch Property, 
2 is now Suppoſed the Eſſence; That is, every Eſſential Property of any Figure 
has an Equal Claim to be Eſteemed ye N 3 it; ; e ee . e . Je 
and Conclude Each Diner. ge 


Tus! in > cheHyberbola, . If ht= =1d +; TY it il be Conſequents z 24 That * = 7 1 4 


5 


r 8 2 wi 
Het ee „ 34% That l wo eee. That 1= wats oe. Each of which 


Lane are Linked and United rogether in that Manner, 175 1 One is Suppoſed, 
the Reſt do Neceſſarily Enſue ; And therefore the 2d. 3d. or 4th. Equation may be as well 
Termed the Eſſence of this Figure, as the 1½. And this, as we have ſaid before, is the Caſe 
of Material Subſtances or Eſſences, which will be Equally Expreſſed by any of their 
Eſſential Properties, becauſe they are Joined and Subſiſt together By; an Indiſſol- 


"PP uble Connexion. 
$. 9. Wurd the Mind 12 got it's Ideas of "ra Material . if it 


neral Snbftance Proceeds to Form a General One, as that of Matter, it is done by Throwing out of 
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it's Idea every Thing, which is Particular, and which Diſtinguiſhes One Portion of 
Matter from Another, and Retaining only, what is General and Common to all the 
Parcels. of it; Thus if we find, that all the ſeveral Portions of Matter Conſiſt in the 
Various Degrees of the Expanſive and Contractive Forces, we Abſtract from all Par- 
ticular Degrees of thoſe Forces, and Conſider the Expanſive and Contractive Force in 
General, and in which we may Say the General Nature and Eſſence of Matter Lies; and if 
we Ether Abſtract Force from. the Expanſi ve or Contractive, we may then Affirm, 
that the General Subſtance, Subſtratum, or Eſſence, of Matter is Force, or Action; In 
all. which there is nothing Obſcure or Unintelligible 3 Tho in the Preſent. Way of 
Thinking in Philoſophy, All is Involved in Clouds, Darkneſs, and Confuſion ; And weare 
Entertained with little elſe upon this Subject of Eſſences, and Subſtratums, Excepting 
with an Unknown, Inconceivable, Something, It cannot Tell Mist, nor has any I- 
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F. ro. We may farther, from this Do of . or Subſten dne; Give 
ſome Account of the Eſſences of Particular Minds, and from thence of the Eſſence 
of Mind in General; As to Particular Minds, we ſhall Inſtance in thoſe of Men, 
with which we are mol Acquainted, and upon which therefore our Reaſonings in 
Philoſophy will be the beſt Grounded ; For thoſe of Brutes we are not ſo fully In- 
formed of. 

IE Eſſence therefore of any. Particular Human Mind. Conſi ſts in any One EC 
ſential Property of it, with which all the Others, which are Eſſential to it, are Con- 
need ; Thus, if any One has a Particular Force of Perception, he will likewiſe have 
a Particular Force of Volition, Memory, Recollection, Comparing, and Compounding 
his Ideas, a Particular Force of judgment and Reaſoning, Particular Paſſions and 
Forces of them, all Joined and United together, ſo that if he has One, he has all 
of them; And this is ſo True, and ſo Evident and Certain, that it will be never 
found in Nature, where One Man's Mind was Exactly and in every Reſpect the ſame 
with Another's, either as to his Force, or Quickneſs and Slownels, of Perception, of 
Volition, of Memory, Judgment, Paſſions, or of any other of his Faculties. This is 
the Riſe and Caule of all the ſeveral Genius's amongſt Men, the Peculiar Force and 
Diſtinction of their ſeveral Faculties; By which, One becomes a Poet, Another a 
Philoſopher, a Third an Orator, or a "Sateſinan s ; And it would be as Impoſlible, for 
One Man, who has his Certain Force of Perception, not to have a Force of Volition, 
Memory and Judgment, ec. Peculiar to that Force, and Vice Verſa, as it would be 
for a Being, which has the Vellowneſs of Gold, or the Weight of it, not to have 
the other Qualirics belonging to it, and Vice Verſa; or, as it would be for a Parabola, 
an Ellipſis, or Hyperbola, not to have all their Properties Appertaining to them, upon 
the Suppoſition of One, with which all the Reſt are United and Connected; The 
Eſſence, Subſtratum, or Subſtance, therefore of any Human Mind Conſiſts in the 
Particular Force of Paſſion or Emotion in that Mind, or in the Particular Forcc of 


it's e or Volition, or in That of Reaſoning or of Judgment, Ce. which Mu- 
tually 


Human Mind are Connected | with each other, as the Properties of Gold, or of a 


ly I each BL, 450 os One may be Taken for! he - Bene, aud ile Other ſor ” 


the Efcntial Property, or Vice Verſa N 
F. 11. Tux Only and Principal Diffieulry is, how he Pronentics. of. any Padiculay ten che 37 


ſential Proper- 
ties of Partict- 


Parabola, an Ellipſis, or an Hyperbola, are; Which may be thus Explained; ; Where lar Human 


Minds are 


dur Comples Teas: 


there is Perception, there is Volition always Attending it; For Volition is only Begin- 3: = 4. 


ing an Action of it's ſelf; Thus, if a Ball ſhould Move it's ſelf in any Direction, it h ober; 


would Will that Direction; But Perception is Beginning an Action of it's ſelf, be- Nameh, Now's 


Perception ow 


cauſe, tho there were a Thouſand Impreſſions made upon the Mind from External 5%, aro 
Objects, they would be no more than fo many. Impulſes upon Body, without Pro- Connected. 
ducing any Senſation at all, if the Mind did not of it's ſelf, and from it's own In- 
nate Force begin the Perception; for the Mind therefore to Pereeive of it's ſelf is 
the ſame, as for it to Act of it's ſelf, and where any Thing Acts of it's ſelf, there is 
Volition 3 That this is ſo, is Evident even in our Senſations, which are Eſteemed 
the moſt Neceſſary; As in Seeing an Object, which is Preſented to us, when our 
Eyes ate Open, it is ſaid, we cannot Avoid Perceiving it; but it muſt likewiſe be 
Affirmed; that we could not Perceive that Object, unleſs the Mind had a Principle 
of doing it, that is, unleſs it was of it's ſelf Active in Perceiving, it, for if it was 
only Paſſive, there would nothing more Reſult from an Impreſſion on it, than from 
One Piece of Matter, which has no Principle of Perception, Acting upon another 
Paſſive Subſtance, which has no Principle of Perception, which at the moſt would 


be only Motion; Beſides which, we can Shut our Eyes at Pleaſure, and, by that 


Means Reject the Impreſſion from the External Object; that therefore we keep them 
Open to Receive it, is as much an Act of Volition, as if we had Shut them, and 
thereby. Refuſed the Senſation; And from Hence it is, that even in Dreams, for 
the ſame Reaſoning will Obtain Concerning them, the Mind is of it's ſelf Active, 
and therefore has Volition in thoſe Perceptions, which it Experiences in them; And 
from whence it is, that the Reverſe, is True; That, where there is Volition, there is 
always Perception, for no One ever Donbted ;; that, where a Man Wills, he Per- 
ceives, and why, where a Man Pettcives, he ſhould not Will, cannot be ſaid, or 
with any Juſtice Maintained ; And, as this Force of Action or Perception is Waker 
or Stronger in the Mind, Py is that of Volition, and Vice Verſd. T 
 PxRCE?TION and Volition being thus United, it is Eaſy from thence to Shiew, How Perception 
hows Memory muſt be Conſequent; becauſe a Recollecting our Perceptions is Mani- an Memory 
feſtly Derived from an Active Principle of the Mind, and the Mind, which can Begin e 
Action or Perception in it's ſelf from the Impreſſions of External Objects, muſt Ne- 
ceſſarily have a Power of Beginning Action or Perception in it's ſelf, from the Im- 
preſſion of it's own Perceptions; For Memory, or Recollection, is only Perceiving 
2 Thing before Perceived, with a Will or an Act of Volition to do it; And as Per- 
ception is to External Objects, ſo is Memory to Perception; From whence it will 
alſo Follow, that as the Force of Perception is Weaker or Stronger in the Mind, 
o will the Force of Memory or Recollection be, and Vice Verſa. | 
PERCEPTION, Volition, and Memory, being thus Connected, n Enſues, How Perception 
by: which we Diſtinguiſn our Perceptions from each Other, and which Reſults from and Reaſoning 
our very Faculty of Perceiving, and by which we Compare them with each Other, ah the Pof 5 
which Follows from Volition and Memory, and from thence make Deductions, In- jor. 


ferences, and Concluſions from them; And as the Force of Perception, Volition, 


and Memory, is Weaker or . ſo will the Force 0 Reaſoning be, and Vice 
Verſa. 

Ixus, alſo the Paſſ ons ob e Mind are 8 Detived: from the Peculiar 
Force of Perception and Memory in it; Since therefore all theſe Properties of any 
Human Mind are Connected with each Other, If we have any One of them, we 
ſhall have All of them, and in that Particular Force and Degree, which the One or 
the Other Preſcribes; So that, if we have ſuch a Certain Force of Perception, we 


ſhall have ſuch a Certain Force of Volition, which belongs to it, and is Joined 


with it, ſuch a Certain Force of Memory, Reaſoning, &c. And. Vice Verſa, If we 
have ſuch a Certain Force of Reaſoning, we ſhall have ſach a Certain Force of 
Memory, Volition, Perception, &c. I will not Pretend here Exactly to Define what 


Proportion of Force of Perception there muſt be, or of Volition, or Memory, or 


Trp, Reaſoning, 
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Reaſoiiiin; which will Mutually Inferr each Other; It is Sufficient in General 8 Shew; 
how theſe Faculties of the Human Mind are Connected together, and in Different 
Degrees of Force; And that any One of the Properties of it is enough to Denomi- 
nate it's Eſſence, Genius, or Nature, ſince all the Others are Connected with it. 
F. 12. FRohr Hence we may Reaſonably. Conjecture, in what the Eſſences and 
Natures of the Minds of Brutes Conſiſt, Namely, in a very Low Degree or Force of 
Perception and Volition, and Con ſcquently of Memory or of Reaſoning; That is, 
the moſt Lively and Vivacious of them ſeem to be Raiſed little Higher than Matter; 
their Minds have Juſt Action enough in themſelves to begin Perception ; They Per- 
ceive Objects, which are Impreſſed on their Minds, but take not much farther No- 
oi of them, and 1 Believe it may be faid in General of them, that they never 
Perceive them With any Kind of Force, Activity, or Attention; And they are as 
much Paſſive, as an Active and Intelligent Nature can be; Their Force of Volition 
therefore is Suitably Low and Depreſſed, for we find no Excrciſes of that Faculty, 
Excepting to Walk, or to Fly, or to Swim about, for the Preſervation of Themſelves, 
or the Conſervation of their Species; Their Memory, likewiſe, Conſiſts in a Repeti- 
tion of the ſame Senſations upon their Minds, by which they at Length Learn to 
en ſome Few Objects, which are the moſt Advantageous or Pernicious to them. 

Ad their Reaſoning ſeems to be Correſpondent and Anſwerable to their Percep- 
tion, Volition, and Memory, Inconſiderable, Triffling, and Next to Nothing. 

Ix we Deſcend Lower to 2 Cockle or an Oyſter, we ſhall: find, that as the Per- 
ception in them is of the Leaſt Degree or Force Imaginable, ſo is the Volition, the 
Memory and Reaſoning of them, 'by which 1257 are Placed 58 little N the vo 
dene Kingdom 

Ir we therefore now 90 fill N to e cheek is a more "Bhai 
chan that they have a Peculiar Action to themſelves, Beginning and Ariſing from 
them, by which they Exert themſelves in a Thouſand Various Directions, but there 
can be no Action from it's ſelf without Volition, and there can be no Volition with- 
out Perception, and therefore we may Suppoſe very Juſtly, that even Plants and 
Vegetables have a Degree of Perception n e tho Infinitely F even 
that of a Cockle or an Oyſter. © 

LASTLY, the Inanimate Part of Nature we N 3 to 8 Conf as 
of Various Degrees of the Expanſtive and Contractive Forces, which Forces, being 
Active of themſelves, muſt alſo Infer ſome Degree and Force of Volition, and Con- 
ſequently of Perception, but this is in ſo Infinitely Small a Degrec, that it may be 
Eſteemed as Nothing, or as mere Stupidity, or as a General and Dull Senſe Diffuſed 
by: Almighty God thro''his Whole Creation. 

Tris Opinion is in ſome Meaſure Confirmed by the Small Animalcula, which are 
Found in Vinegar, as almoſt in all Nature, which Move in all Directions, tho' theſe. 
little Eels ſhall be Ten Thouſand Times Leſs than the Fineſt Hair, which can be 
-Imagined ; And is it not more Rational to Affirm, that ſuch Anguillæ are Minute 
Parcels of Matter, which are Endued by God with a Principle of Beginning Action, 
and therefore have Volition and Perception, than to Suppoſe they have all the Or- 
gans of an Animal? For how is it more Contrary to the Wiſdom of Almighty 
God to Impart ſuch a Property of Self. Action, Volition, and Perception to a Small 


Fair of Matter Unorganized, than to Communicate it to a Syſteme of Matter Or- 


Nhat the Eſ. 


ſences of An- x 


gelick Minds. 


ganized, that is, to a Brute, an Oyſter, or a Cockle 2? 


F. 13. WE have hitherto made the Human Mind, as it is that, which we have the 
moſt Perfect Knowledge of, the Standard of our Reaſoning to all the Parts of Na- 
ture Below us; And if we carry our Inquiries to thoſe Intelligent Subſtances, or Eſ- 
ſences, which are Above us, and to that of the Infinite and Divine Mind, we ſhall. 
find the ſame Reaſoning to Obtain ; Thus, if it is Asked, in what the Eflence or 
Nature of Angelick Minds Conſiſts, it is Anſwered in the Degree and Force of their 
Perception, which is as much Superior to the Degree and Force of Human Percep- 
tion, as that is to the Perception of a Brute, an Oyſter, a Plant, or any Being, as 
common Matter, which has the Leaſt Degree of it, and in Compariſon is Nothing ; 
This Infinite Degree and Force of Perception, Above what we are Endued with, by 
which they Apprchend Things with an Infinitely Greater Quickneſs and Force than 


we: TG: is Attended with an Infinitely e Force of Volition, by which they 
are 


Chap VIII. Of our # Complex Mead of Subftevicts ; 


are Active and Minitecine Spirits to the Whole Univerſe, as we are to the Crea - 


tures Below us, and the Earth we Inhabit, and with an Infinitely Greater Force of 
Memory, Reaſoning, and judgment, by which they can * and Confound all 
the Short and Imperfect Reaſonings of Men. 
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H. 14. AND in Reſpect of the Infinite and Divine Mind, even the Force of Per- What the Ef- 


ception, Volition, Memory, and Reaſoning, in the Angelick, is as much Below it, 


ſence of the 


Infinite and 


as that of the Human is Inferior to that of thoſe Exalted Beings and Intelligences 3 Divine Mind: 
So that the Infinite and Divine Mind has an Infinite, Unlimited, and Inimitable Force 


of Perception, by which he Vicws and Comprehends all Nature at Once, Penetrates 


in One Inſtant into all the Beings and Powers of it, and Contemplates Millions of 


Millions of Worlds, with all the Innumerable Parts and Appendages of Them at 
one Glance, and with a Quickneſs of Thought, and a Force and Vivacity of Per- 


ception, which Infinitely Surpaſſes that, which is Exerted in Human Minds, whoſe 


Faculties are the moſt Expedite and Lively. 

 CoNSEQUENT to this, his Force of Volition is likewiſe Immenſe, by which he 
Wills the Whole Order and OEconomy of Univerſal Nature, Eſtabliſhes the Laws 
and Rules of the ſeveral Beings in it, and this with ſo Boundleſs and Irreſiſtable a 
Force, that nothing is Able to Controul it, but every Thing has it's Effect, and Ob- 
tains it's Particular Powers and Conſtitution, Suitable to the Almighty Volition ol 
the Supreme Diſpoſer. 


Tak Force of Memory therefore of this Infinite Mind muſt be likewiſe Incom- 


prehenſibly Great, Vaſt, and Stupendous, ſo that not the Minuteſt Thing has Paſſed, 
nor even any of the Ideas of his own Mind, in an Eternal Duration, which arc not 
Preſent with him; the Force of Recollection is ſo Excecdingly Quick, that the 
Time of Recollection is Infinitely Diminiſhed, by which his Memory is not Proper- 
ly ſuch, but is Reſolved into Actual Perception and Intuition. 

Tavs alſo, the Force of Reaſoning of this Divine and Infinite Mind is in like 
Manner Infinite, by which he does not Recollect his Ideas, but Retains them under 
a Preſent View and Contemplation, nor does he Compare and Reaſon upon his J- 
deas by a Temporary Deduction of Conſequences, but he at the ſame Time, and in 


the ſame Moment of it, Beholds, Perceives, and Apprehends, the Premiſſes, and the 


Concluſions. 

LasTLy, the Force of his Paſſions likewiſe muſt be from hence Infinite, by which 
he has an Infinite Deteſtation and Abhorrence of Vice, and an Unbounded Love 
and Eſteem for Piety and Virtue. _ 

AND theſe Properties are ſo Intimately United N Connected together, that 


where any One of them is, the Reſt muſt be Neceſſarily Inferred and Concluded 


from it, ſo that Each of them is Perfectly and Fully Expreſſive of the Divine Eſ- 
{ence and Nature. 

F. 15. I therefore here Affirm a Various Quantity, Or Force of Perception, Vo. 
lition, Cc. by which the Properties of the Mind may be as juſtly Reduced to Ma- 
thematicks and Proportions, as Extenſion may, and which, as was ſaid before, would 
Lay the Foundations of a Plycheometria, as well as the other has Furniſhed us with 
the Elements of Geometry ; For it is very Evident, that Men do Perceive the ſame 
Things with a Different Force, even in their Common and Ordinary Senſations ; 
Thus, Some ſhall Naturally See Objects with Greater Quickneſs and Life, whilſt O- 
thers Behold them with more Dullneſs and Stupidity 3 ſo far, that the Volition of the 
Firſt ſhall be Excited to Conſider and Examine into the Objects Preſented, when the 
Laſt ſhall Sit down Satisfy'd, with only taking a Lazy Notice of the Impreſſion ; ; 
the Firſt ſhall Immediately Penetrate into all the Circumſtances of ſuch Objects upon 
the Firſt Sight of them, the Laſt ſhall Apprehend them but Slowly and by Degrees; 
and there is nothing more Apparent, than that Men's Minds, and the Forces of them, 
are as Different in the Quickneſs and Slownels of their Senſations and Perceptions; 
as of their Apprehenſions, ſince the Latter is no more than another Term for the 
Former; And from hence it is, that Men Reaſon with a Different Force, which is 
a Perception of ſeveral Perceptions, and of the Diſtinction, or no Diſtinction, which 
Lies betwixt them; As alſo, that ſome Men's Volitions are more Strong and Impe- 
tuous, and other Mens more Faint and Languid; Thus Men, who in Learning have 
a Quick Perception of the Ideas and Studies of it, will be Carried into an Eager 
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5 O our Complex Meas of daten Book V. 


Parfuit of ſuch Ideas and Studies; But thoſe, whoſe Perceptions are Duller, find 
their Volitions as Heavy, and they will be Scarcely ever Perſuaded to make any 
Progreſſes in Knowledge, where the Nature of their een has ng them o 
little Encouragement to Endeavour after it. 

How the Ef, F. 16. Wren we have thus Formed our Notions of the Effences of Particular 
ee Minds, which Conſiſt in Certain Forces and Degrees of Perception, we from thence 
Obtained, may Naturally and Reaſonably Proceed to Conſider, what the Eſſence of Mind in 
General is, Which is to be Fixed and Determined by Throwing out of the Particular 
Eſſences of Minds every Thing, which Diſtinguiſnes the One from the Other; And 


ſince that is the Peculiar Forces of Perception, Volition, Memory, or Reaſon- 


. ing, which belong to Each, The Eſſence of Mind in General is a Force of Percep- 


tion, Volition, Memory, and Reaſoning, without Defining, what that Force in Par- 
ticular is, whether Greater or Smaller, whether Infinite, Finite, or Next to None 
at All; + 
The Reaſon of F. 17. THE Aesſon, why the Preſent Philoſophy Diſcourſes Oh and 
= Preſent &;. Unintelligibly Concerning Subſtances, Subſtratums, or Eſſences, and with ſo little 
loſophy in Re. Truth, ſeems to be; Ie. Becauſe it Imagines the Subſtratum, or Subſtance, to be 
ſretof Eſſences ſomething Different and Diſtinct from the Eſſential Properties, which are Suppoſed 
55 38 8 to be Derived from it; The one is the Root or Stock, the other the Branches; The 
one the Baſis or Foundation, the other the Superſtructure upon it; The One is the 
Support, the Other it's Dependences; But this it is to Philoſophize by Metaphors 
and Similes, without Inquiring into the Nature of Things themſelves; For the Eſ- 
ſence of any „Thing is neither the Root, nor the Baſis, nor the Support or Sub- 
ſtratum, of it's Eſſential Properties; All which Terms are made Uſe of to Explain 
it; Since, as we have Shewn, every Eſſential Property as much Denotes the Eſ- 
ſence of the Thing, as any Imagined Eſſence it's ſelf can do; 2d. Becauſe it very Pre- 
poſterouſſy Conſid ders General Subſtances, before Particular Ones, and Forms the 
Particular out of the General, which it Acknowledges to be the more Obſcure, 
whereas it ought Firſt to have Conſidered Particular Subſtances, and from thence 
Formed it's Notion of a General One, Agrecable to what we have here done. 


The Falſs 4e. F. 18. As to the Idea of the Supreme Being, which this Philoſophy gives, it is 


count, which ſaid to be a Complex One of Exiſtence, Power, Knowledge, Duration, Pleaſure, 
ns” Happineſs, and of ſeveral other Qualitics and Powers, whzch it is better to have than 
Eſſence of the be without, with the Addition of Infinite to each of theſe; And it is very PunQually 
Supreme Mind. Affirmed, that we have no other Idea of the Supreme Being than ſuch a Complex 
One; But I have already Shewn, that there may be another and a more Rational I- 
dea Propoſed to us of the Infinite and Divine Mind; On the Contrary, this which 
is Offered to us, is only a Complication of Abſtracted Ideas, each of which, as they 
are General Ones, are mere Creatures of the Mind, and Conſequently God himſelf, 
according to this Philoſophy, is nothing elſe than a Fancy and Imagination of it ; And, 
that it was of this Opinion, ſeems to be Plain and Manifeſt, ſince it Subjoins with a 
kind of Ridicule, that there were ſeveral other Qualities and Powers Annexed by 
us to this Idea, hich it was better to have than be without, with the Addition of Infi- 
nite; So that all the Idea, which we have of a Supreme Being, is an Idea made up 
of all the Fineſt Ideas we can Invent, and Put together, from our own Fancies and 
Imaginations, without any Certainty of the Exiſtence of ſuch a Being in Nature, 
unleſs as it Exiſts in our own Minds ; It muſt be yet faid in Excuſe of this Philoſo- 
phy, that it has given as Good a Definition of Almighty God, as it has done of 
Matter, which is likewiſe made to Conſiſt of a Combination of Abſtracted Ideas, as 
Solidity, Extenſion, Mobility, Diviſibility, Cc. in General, which are only ſo many 
Creatures of the Mind, and ſo many Beings and Imaginations in it. 
W cannot but Think in Reverſe of all this, that the Infinite and Almighty Being 
is a Real and not a Fantaſtical One, that he has in Truth and Reality an Infinite 
Force of Perception, and Volition, of Memory, Reaſoning, and Thought, which is 
his Eſſence, according to what has been before Explained, and that this may be Truly 
Collected from Conſidering the ſeveral Beings and Creatures of the Univerſe, their 
Nature, Order, Situation, Dependence upon, and Connexion with, each Other, both 
in the Animal and Material World; In like Manner, as the Eſſence of Matter does 
not Conſiſt in the Abſtracted Ideas Aboementioned, but is Collected and Inferred 
from 


% 1 
e 


not Inform us of the Various Degrees of the Expanſive and Contractive Forces in 


a Notion of a Troop or Army, by Putting Fifty, or Fifty Thouſand, Individual Men C 4 1 


be rather Produced in the Mind by Experience and Obſervation, and then Diſtinguiſhed 


Chap. VIIiI. Of Relation; 1 5 6569 


from the Effects and epagties a it Produces from the Different Applications of it to 
the Various Natures of Mind or of Matter. 

H. 19. Tris Philoſophy yet Tells us; That the Infinite Wiſe Author of our Beings This Philoſo- 
has Fitted our Organs and Faculties to the Conveniences of Life, and the Buſi nets rn 
we have to do Here; That we have alſo Inſight enough into the Admirable Contri- a» earehhs" 
vances of Things, and the Wonderfull Effects of them, to Admire and Magnify the Wiſ⸗ ps hel 1 
dom, Power, and Goodneſs of their Author; That ſuch a Knowledge as this, which aſap bs Ire.” 
is Suited to onr Preſent Condition, we Want not Faculties to Atrain ; ; and We have vended to Fro- 
Abilities enough to Provide for the Conveniences of Living. . 

WAT N otion this Philoſophy has of the Infinite and Al- wiſe Author of our Kings, 
has been Obſerved in the Foregoing Section; and if he has only Fitted our Organs and 
Faculties to the Conveniences of Life uy to Know ſo much of Nature, as to Ad- 
mire and Adore Him ; There are only Two Ends, which any Man ſhould Propoſe, 

Namely, to Take Care of Himſelf, and to Worſhip the Deity ; So that all Endeavours 


after Knowledge and Truth, are at once Cafhiered, which this Philoſophy ſeems to 


be ſo Fond of, and the firſt Thing we ſhould do, ſhould be to Throw away and 
Renounce this Mighty and Celebrated Eſſay on Human Underſtanding ; For we have 
Abilities enough to Provide for the Conveniences of Life without it, and Senſe, 
and Religion, and Faculties enough, to Worſhip God, tho' we were Deprived of it's Int 
Pious and Worthy Inſtructions ; Theſe feem therefore only to be a Set of Words „„ 
put together in this Philoſophy to Cover it's Atheiſm, which has made the Deity to on 
Conſiſt in Fancies of our own, and to Draw a Veil over, and to Palliate, it's Ig- 

norance, which knows little of Nature, but the Abſtracted Ideas of the Corpuſcular 
Philoſophy, and little of Mathematicks, Excepting ſome few Propoſitions in the Firſt 

Book of the Elements of Euclid, and the Common and Ordinary Rules of Arithmetick 

and Numbers. 

F. 20. As to what is ſaid in this Chapter, that we might have Different Ideas of Micro/zoper of 
Things, if our Senſes were Acute enough to Diſcern the Minute Particles of Bodies, 1 e 8 
and that Microſcopes are of Uſe to Aſſiſt them in ſuch an Inquiry; we Anſwer, 3 
that, if our Senſes were never ſo Acute, or Microſcopes never fo Perfect, they could T 2 
Bodies; and as to the Minute Parts of them, we ſhall Leave them to the Corpuſcu- 
lar Syſteme to Inveſtigate and Trace them out, as well as it can, by the Aſſiſtance 
of ſuch Valuable Glaſſes, and Deſire, that it would in Particular Search after, and In- 
quire into, the Minute Particles of Water, and the Pores and Interſtices, which Inter- 
vene them; ſince, according to the Preſent Philoſophy, there is 19 Times Leſs Matter 
in Water, than there is in an Equal Portion of Gold, and therefore, the Particles 
and Pores muſt needs be very Senſible by the Intcrpoſition of a Good Glaſs, and 
One well Contrived for ſo Notable an Invention. 

F. 21. CoLLECTIVE Ideas of Subſtances, as a Troop, Army, &c. do not ſeem to of Colletive 
be Gained to the Mind by it's Power of Compounding, but by Actual Senſation, Fea -—_ 
or by a Repreſentation from Others; For no One, I Believe, ever Sat down to Frame we Locke's 

ay, 
togcther; On the Contrary, when he has Seen, or Heard of, a Troop or an Army, Book 2. 
he may then Poſſibly Conſider the Number, of which each Conſiſts. 

K. 22. ThE Relative Ideas of Father, Brother, Son, Husband, Friend, Subject, © of Relation. 
General, European, Enzliſh-Man, Iſlands, & c, are ſaid to be got by the Mind from the ws Frog 
Comparing of One Thing with Another ; Whereas they Appear, as the Former, to 


by Thinking, and Inquiſitive, Men into their Reſpects and Relations; Thus a Farmer, 
or a Peaſant, would call One Perſon a Father, Another a Son, as he Sees them Ac- 
knowledged in Life to be ſuch, without Formally and Previoufly Comparing or Re- 
lating theſe Ideas to each Other, and then Determining them; He may know him- 
ſelf to be an Engliſhman from Living in this Country, which is Called England, or 
an Wiander from Inhabiting this INand, and yet Perhaps be Ignorant, what a Con- 
tinent is, or whether there is any other Country in the World ; As to what is faid, 
that Relations are better known than Things Related, it Procceds from this Philoſo- 
phy's Imperfect Notion of Subſtances, or Subſtance in General, which has been 
betore ors and which it is Evident it Knew little of. 
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Chap. 26. 


ö Of: Cauſe and Effect 3 |: Bod OK V i 


58 F. 23. Taz Caſe is this, in the Preſent Syſteme of Ideas, * 0 nce the Mind i is 
Inreniows Re- made to be a Raſa Tabula, this Philoſophy Undertakes to give an Hiſtorical. Account, 
mance, than how it is Furniſhed with that Variety of Ideas, which we. Experience in it; The 


Thi „ 


8 Nn 71 of firſt Step therefore is to Repleniſh it with a Set of Simple Ideas, and then to Put it 


our Ideas, 7 into Action, and Set it to Work upon theſe Materials by AbſtraQting, Comparing. | 


2 te Mind and Compounding of them; by which it has Formed a. Quaint and Pretty Romance 


| e of the Mind's Procedure, op has by no Means Given us a Natural and Real. Hiſtory 
a it; For I would Ask any Reaſonable Man, whether he Thinks, or docs Imagine, 
++» that a Plain Honeſt Shepherd, or a Ploughman, Obtains all his Complex Ideas by 
the Method here Repreſented? If ſo, he muſt be a very Studious and Contemplative 
Perſon, and he would be ſo wholly Taken up in Comparing, Abſtracting, and Com- 
pounding his Ideas, that he would have little Time left for his Flock or his Furrows 

On the Contrary, is it not more Juſt to Suppoſe, that he Gains his Complex Ideas, 

if he has any, in the ſame Manner, as his Simple, that is, by his Senſes and his Ob- 
ſervation ? All this Syſteme of Ideas therefore comes only to this, not to Inſtruct 

us, how we Gain our Ideas, and how every Human Mind is Furniſhed with them, 

5 but how a Curious and Metaphyſical Head may Divide and Diſtinguiſh them into Va- 

5 rious Claſſes, and Give Diverſe Witty and Ingenious Denominations to them. 
6 Canſe and F. 24. As to Cauſe and Effect, this Philoſophy only Informs us of the ſeveral 
E _—_ __ Ways, by- which an Effe& is Produced, Namely, by Creation, as Matter, by Gene- 
Mr. e eg ration, as a Man, an Egg, a Roſe, — 1 and by Alteration, as when any Simple Idea 
Eſſay, is Produced, which was not in the Subject before, or by Making, as any Artificial 
Things; However it may be Worth While to take Notice, that tho' this Philoſophy 
may ſeem to Acknowledge the Creation of Matter, yet it's Notion of Matter is ſuch, 
that it is beyond any Conceptions, how it is Poſſible for Almighty God to Create 
or to Annihilate it; For take any Solid, Extended, Particle of Matter, no One can 
ever Imagine, how that ſhould be made Solid or Extended out of N othing, that is, 
out of that, which had no Solid Extenſion, or how ſuch a Solid Extenſion ſhould 
become not Solid or Extended; And therefore the Philoſophers of the Corpuſcular 
- Perſuaſion very Wiſely make Space or Extenſion, and theſe Solid Particles of Mat- 
ter, to be Eternal and Unproduced ; And Conſequently, as Incapable of Diſſolution; 
For how can CS it's ſelf Diſſolve Extenſion into Nothing, or Solidity in- 
to a mere Extenſion? It ſeems to be little Leſs than to Suppoſe, Omnipotence can 
Effet, what is a ContradiQion, and that he can make Extenſion to be no Extenſion, 
and Solidity to be no Solidity; The Truth is this, that Extenſion and Solidity are 
both Abſtracted Ideas or Creatures of the Mind in the Preſent Philoſophy, and 
tho' Almighty God can Create and Annihilate a Real and Active Matter, he cannot 
a Chimerical and a Fantaſtick One, which never was in Nature or in Being. 

O the other Hand, if we Preſume Matter to Conſiſt in Force and Action, Deri- 
ved from an Infinite Agent, there is nothing Inconceivable, how an Infinite Agent 
ſhould Produce Action, or Surceaſe that Action, that is, how Almighty God ſhould 
Create Matter, or Annihilate it. 

To what is Piſcourſed farther Concerning Relations in this Chapter, we ſhall on- 
ly Add; That all Nature Conſiſts of Relations, and thoſe Ideas, which we take to be 

tlie moſt Abſolute and Poſitive, are yet Relative; Thus Subſtance, as that of Gold, is 
Yellow with Reſpect to our Eyes, Heavy with Reſpe& to the Earth, Solid with Re- 
ſpect to our Hands Preſſing it, Malleable with Reſpect to a Hammer, and Fuſible 
with Reſpect to Fire, according to what we have Propoſed in the Doctrine of Sub- 
ſtances; . 
nn F. 25. IN Relation to Identity and Diverſ ity, it is ſaid, that the Mind here Con- 
Diverſity. ſiders the very Being of Things, but that it Determines the Identity of them by Con- 
Chap. 27. fidering a Thing, as Exiſting at any Certain Time or Place, and Comparing it with 
. ſelf, as Exiſting at any other Time, and Place; when therefore we Demand, whether 
Notion of I. any Thing be the Same or no, it Refers always to Something, that Exiſted ſuch a 
dentiry, which Time, and in ſuch a Place, which it was Certain at that Inſtant, was the Same with it's ſelf 


his Philoſo 
5 and no Other; This Looks like the Famous Definition of a Syllogiſm, by that Great 


Book 2. 


futed. Logician Burgerſdicius, Syllogiſmus eff Oratio, in qua, quibuſe dam poſitis, Diverſum quid a poſitis, 
propter ea que poſita ſunt, e ſequitur; For what is the Thing, which Exiſts at any 


Certain Time or Place? If we do not know, what this Thing | is, how ſhall we e Compare 
it 


Chap: VII. Of Idinlity and Diverſity; 


it with 145 ſelf, at any other Certain Time, and Place? or which way: {ſhall we be Inform 


ed, what ir is, or how it Agrees with it's ſelf? What is the Something, which Exiſted 
fuch a Time, and in ſuch a Place, which it was Certain at that Inſtant, was the tame 
with I ſelß that is, With we Know not what, tin the Something. * Known and. oh 
termined? I 

_ Ir is too Evident, that the identicy 'of any Thing cannot be Detddmincet 18 a 
Certain Time or Place alone, which are External to it, but from it's own Nature, 
Being, and Conſtitution; Thus, if we take a Particle of Similar Matter, which this 
Syſteme of Ideas Embinides, the - ſame Particle of it may Exiſt in the Same 
Place, or in Different Places, in Different Inſtants of Time; and if we take a Par- 
ticle of Heterogeneous or Diſſimilar Matter, it may be Different in the Same Place, 


or in Different Places, in Different Inſtants wb Tune AS a Oe by Fire; _ * 


Turned to a Cinder.. 28111 
TIME and Place have 5 thing to aw ii Aſcertathing the Identity of 


Things, in Excluſion of the Nature of the Things themfelves, but we muſt rather Inquire 


into the Real Nature of them; This Philoſophy yet Was willing to make the moſt it 
could of the Firſt, as it Underſtood little or nothing of the Latter, and yet could 
not but Confeſs, that when the Mind Examined into the Idea of Identity, it Com 
ſidered the very Being of Things; See the Beginning of this Section. 


67 


F. 26. ArrER giving us a General Notion of Identity, this Philoſophy. had Concerning the 
Fix that of Subſtances, which will be found to be Attempted: with as little Succeſs ; rx of 


They are ſaid to be of three Sorts, I * That of n 24. That of Finite Intelli 
gences: zd. That of Bodies. I 
As to the Firſt, God being Eccenaly Unileeratle; p45 every Where, Concerning 
his Identity, it is ſaid, there can be no Doubt; moſt e ſince if Identity is to be 
Determined by Time and Place, what is Eternal, and every Where, muſt be Unal- 
terable, and therefore the Same; But this has been Sen to be a Falſe Notion of 
Identity; and in the Preſent Caſe, a Being may be Eternal, and every Where, and yet 
not Unalterable, unleſs it is Proved and Evidenced to be ſo from it's own Nature; 
And Conſequently, the Identity of God muſt be Derived and Concluded from his 


Infinite Force of Perception, Volition, Recollection, and Thought, of Love and Ab- 


horrence, which are Properties Intimately United and Connected with each Other, 


as before Explained; But what is thus Infinite, muſt be Unaltered, and Unchangeably the 
Same. I have here Mentioned Paſſions, as Appertaining to the Divine Mind, Name- 


ly, an Infinite Love of what is Virtuous and Good, and an Infinite Deteſtation and 
Abhorrence of Evil; Nor does it ſeem Derogatory to the Perfection of his Nature, 
to Admit even of Tranſi ent and Temporary Paſſions, which are the Reſult of ſuck 
a Perfection, as an Infinite Love, Delight, and Pleaſure in Particular Men, and Par- 
ticular Actions of Men, who are Good, and an Infinite Abhorrence and Averſion to 


ſuch as are Profligate and III; Since, as Religion and Revelation docs Exhibit and 


Repreſent ſuch a Being to us, ſo we may as juſtly Collect and Infer theſe Paſſions 
or Properties in him, in an Infinite Degree of Force, from what we Obſerve in our 
Selves, in a Finite, as we may his Infinite Force of Perception, Volition, ec. from 


that, which in us is Limited and Confined ; God yet cannot Admit of Fear, becauſe 


he knows he is Almighty ; Nor can he Grieve or Repent, becauſe he is Infinitely 
Wiſe, Juſt, and Good; Nor is he Capable of any other Paſſions, which Imply a 
Weakneſs and Imperfection in him, which Love of Good, and an Abhorrence of 
Hl do not; but on the Contrary, are the Effects and the Inſtances of the Infinite 
Rectitude of his Will, and Demonſtrations of his Soveraignty and Power, which 
Raiſes and Supports the Virtuous and Humble, and Confounds and Overturns the 
Hahner of the Inſolent and Proud. 


Subſtances, and 
Firſt of the I- 
mY of God. 


F. 27. SEcoND, it is Told us, that Finite Spirits, having had their Deteriinats of the lin. 
Tins and Place of Beginning to Exiſt, the Relation to that Time and Place will al- 1 of Finit? 


ways Determine to cach it's Identity, as long as it Exiſts. | 
ON the other Hand we Affirm, that the Identity of Finite Spirits cannot be Eſti- 


mated from Time and Place only, which are Circumſtances External to them, but - 


muſt ph Defined from the ſeveral and Various Forces of their Perception, Voli- 
tion p Cs | | 


1 


Spirits. 
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of the Identi- 


#- 7's, 
r- 


1 1 it ſhould be "Wh Oba EX 8 Suppoling the 22 of. 8 


# | Volizion, Ce. ſhould be Impaired and Diminiſhed by a Diſtemper, or by Age, in a 
Finite Spirit, the Adentity: of it would be Deſtroyed, and Conſequently the Soul or 


Spltit of a Man will not be che game, when he is in Health, and under the Par- 
oxyſms of a Fever; when he is in the Vigour of Thirty, and in the Dotage of 
Ninety or an Hundred; It is Anſwered, that what Alterations are: made in the Force 
of an Peculiar Mind or Spirit, and it's Perception, Volition, & r. Are Effected by 


Cauſes External to it, as the Diſtemper of the Body, or the Decay of it, which muſt 


Neceſlarily make Suitable Impreſſionb 3 But this will not Deſtroy the Identity of the 


Mind or the Force of it, by Which it is Diſtinguiſhed from all Others, which Identity is 


E, notwithſtanding, theſe Impreſſions, it Kill Preſerves Ac. 


only. here Conſidered, ft 


Diſtinctions, Agreecable to it's Natiye Force, which no other Mind or Spirit, in the 


Incurs upon Each of them, tho their Forces are Altered, yet the Alteratior 


ſame Circumſtances would; Thus, let us Imagine Two Equal Bodies, to be Endued 
with their Peculiar Forces ar Velocities, let the Velocity of One be as an Hundred, 
and the Other as Ten; It is Plain, if Another Equal Body with a Yeloaty of Five 

ion will be 
ſuch, as to She w, that the Onchad the Velocity of an Hundred, and the other of Ten, 
by which the Identities of ſuch Forces of Ten and an Hundred; will be as much Aſ- 
certained and Diſtinguiſhed from One Another, as if chen mag. been no Impreſſion 


made upon them from the Incourſe of a Third. 


Ox the Contrary, if the Identity of Finite Spirits i is to = Penicinined: from the 


Time and Place alone of their Beginning to Exiſt; It muſt be Suppoſed, that it is 
Impoſſible for Two Finite Spirits to Begin to Think in the ſame Place, at the ſame 


Time; Whereas, ſihce Thought and Spitit is not Extended, One Finite Spicit may 


be Conſcious to it's own Perceptions, and Begin to be Conſcious of them in the 
ſame Place, and at the fame» Iime, in which Another Finite Spirit is ſo; Thus, my 
Beginning to Think, and to be Conſcious of ſuch Thought, in a Certain Time and Place, 
does not Exclude any other Being from Beginning to Think, and being Conſcious 
of ſuch Thought, in the ſame Time, and Place; Unleſs it is Affirmed, that no 


Spirit can Think in the Same Place, where I do, which is Abſurd; ſince it 


muſt be Owned by this Philoſophy, that Almighty God, or any Angelick Nature 
may; Or, Unleſs it is Affirmed, 2 Almighty God cannot make an Angelick Na- 
rtr. or any other Finite Spirit, Begin to Exiſt at the ſame Time, that I do- 
FROM whence it ſtill ſeems to be Plain, that the Identity of any Finite Spirit is to 
be Determined from it's own Nature and Force of Perception, Volition, Gc. and 
not from the Iime Alone, when, or from the Place Alone, in which, it Exiſts; 
Nay Farther, we may as well, and more Truly, Aſſert the Identity of a Finite Spirit, 
from the Identity of its Force of Perception, Volition, Sc. tho' Beginning to Exiſt 
in Different Times and Places, as we may Defend the Identity of Finite Spirits from 
the Time and Place, in which they Exiſt ; Since a Finite Spirit, tho Beginning to 


Exiſt in the ſame Time and Place, may Change and Alter in it's Nature, for all that 


ty of Matter. 


we Know of it; and tho it may be Diſtinct from Others, and have the Principium 
Individuationis, by which it becomes that Individual Spirit, which it is, yet it may 

not be Conſtant to it's ſelf, by which it becomes an Identical One; But Identity and 
the Principium Individuationis ſeem to be not Sufficiently Diſtinguiſhed in this Phi- 
loſophy, both which are Fully nne in what Precedes at the Beginning of the 
Preſent Sin... | | 
F. 28. Taz Identity of Matter i is not Eat ra Time and Place Atpiie, 

but from it's Internal Being and Conſtitution, and from the Degree of the Expanſive 
and Contractive Forces, which each Portion Obtains; becauſe the ſame Matter may 
begin to Exiſt in Different Places, and at Different Times, as Gold, Ivory, Water, 
Gr. As to the Inſtance given of a Particle or Atom of Matter, to which no Addi- 


tion, or Subſtraction is made, that it's Identity is Defined by the Time and Place, in 


which it Exiſts, it is True, becauſe the Conſtitution of it is Suppoſed to be the 


Of the Iden- 
rity of Modes 
and Relations. 


ſame and Unaltered; It is a Portion of Similar Matter, which is eee to be it's 


ſelf, and Unvariec. 
F. 29. Tax Identity * Diverſity: of Modes aid . are ſaid to 3 Des: 


mined after the ſame Manner, that Subſtances are; If therefore this Philoſophy has 
not 


not given us a Juſt Account of the Identity of Subſtances, it will be Equally Defi- 
cient in that of the Identity of Modes and Relations, which 1 ſhall not, for that Rea- 


foh, Particularly Cohſider. 


TERS Ek S4. 


the Wood, Bark, Leaves, &c. of an Oak for Inftance, in which Conſiſts the Vege- 


table Life; That thefefore, which has ſuch an Organization of Parts Partaking of 
one Common Life, Continues to be the fame Plant, tho' that Life be Communica- 
ted to New Particles of Matter, Vitally United to the Living Plant; And it is ſaid, 
the Caſe is not fo much Different in Brutes, but that any One may hence See, what 
Makes an Animal, and Continues it, the Same. 


IDENTITY thetefore here is not Defined by Time and Place, but by a Certain Or- 


ganization of Parts, Partaking of One Common Life, which is Fit to Frame the 


Parts of the Individual, and the Notion of Identity is Changed by this Philoſophy | 


into Another, which is Different from the Former 3 Whereas, whatever Being is De- 
nominated the Same, it ſhotild Receive that Denomination from One and the Same 
Reaſon; Otherwiſe the Idea of Identity it's ſelf becomes an Idea of Diverſity. 
On the other Hand, Suitable to what has been Alledged before Concerning the 
Identity of Subſtances, we Say, that the Identity of a Plant or a Vegetable Conſiſts, 
not only in the Time and Place of it's Exiſting, but in it's Peculiar Degree of it's 
Expanſive and Contractive Force, and, if Senſe is Allowed to belong to Vegetables, 


as it is Conſeſſed in a Cockle and an Oyſter, in it's Peculiar Degree of Perception 


and N which yer may be Infinitely Below that of the Laſt Mentioned Species 
Tu Benet of Brutes therefore muſt be Determined likewife from the Various 


Degrees of their Expanſive and Contractive Forces, and of their Perception and Vo- 


tien, Which Forces of Perception and Volition are Infinitely below thoſe of Men, 
by which they ate only Lazily Carried into Actions, which Tend to the Conſerva- 
tion of their Beings, Bit not into the Brisk, Eager, and Lively Ones of Study, of 
Contemplation, of Forming Laws, and Inftiruting Socictics, and the Effabliſhing ſe- 
veral Plans and Models of Religion, Polity, and Government. 
H. 31. Tuls Philoſophy Proceeds to Explain to us the Identity of a Man and a 
Perſon, which it has Thought Fit to Diſtingaiſh, and makes no Scruple of ftill Va- 
rying it's Idea of Identity; which is Different, when Applied to a Man, or an Animal 
Body, and is faid to Conſiſt in a Participation of the ſame Continued Life, in Suc- 
ceeding Particles of Matter Vitally United to the ſame Organized Body, and when 


to a Perſon, or an Intelligent Being, that Reaſons and Reflects, and can Conſider 


ir's ſelf the ſame Thing in Different Times and Places, and which is faid to Conſiſt 
in Conſciouſneſs; And as it Adds alſo, when Applied to Subſtances, it is likewiſe 
Different. But Firſt, as we have already Obſerved, it is very Strange, that a Philoſo- 


i 3 
* 


phy, which Undertakes to Define and Explain to us the Identity of Things, ſhould 
be ſo Inconſtant in it's Notion of Identity it's ſelf, and ſhould make Identity to 
Conſiſt ſometimes in One Thing, and at other Times in Another; This is the ſame, 
as to Endeavour to give us an Idea of Identity, by an Idea of Diverſity, or to make 
Identity Conſiſt in Diverſity ; Second, it has without any Manner of Reaſon, and 
Certainly without any Precedent, made the Man and the Perſon Different; kor 
whoever Heard, that he who was ſuch a Man, was not ſuch a Perſon? Nay farther, 
it goes on to Inform us in Purſuance of this Diſtinction, that the Man is the Hu- 
man Body, and the Perſon is the Human Soul; Tho' every One hitherto has Ima- 
gined, and J Believe, does till Imagine, notwithſtanding this Wiſe and Subtile Col- 
luſion, that a Man is a Being, Compounded of a Human Body and a Human Soul, 
or of Organized Matter and of a Mind and Intelligence; And yet according to 
this Philoſophy, any One may be a very Rational, Learned, and Underſtanding Man, 
without the leaſt Thought or Reflection belonging to him, becauſe the Man is no- 
thing but an Organized Body, and Thought and Reflection is Confined to the Pers 
ſon; And on the Contrary, a Perſon may be very Handſome, well Shaped, may 
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haye a Good Aspect, Walk Gracefully, and be Perſonable * rex either 


Lineaments, Feature, or Proportion, or any Form or Motion, which he can Boaſt of 3 
Becauſe the Body is the Property of the Man, and not of the Perſon. I cannot but 


Speak it with a little Kind of Indignation; Is this to Philoſophize ? Is this to Rea- 
ſon? Or rather, Is it not to Play the Banterer and Buffoon? Nor do I Sce what Ac- 
count can be given of ſo Monſtrous and ſo Abſurd a Diſtinction, as That of a Man 


from his Perſon, unleſs this Philoſophy, in it's Zeal againſt the Logicks of the An- 
cients, was willing to Ruin and Overturn that Eſtabliſhed Definition of a Man, that 
he was Animal Rationale, that is, a Being, which Conſiſted of an Organized or A- 
nimal Body, and of a National and Intelligent Mind; Which it Endeavours to do ſo 


| Effectually, as to make a Man and a Brute the Same, and Both of them to be No- 


of the lin- 
tiry of a Hu- 
man Body. 


thing more than an Animal Nature. 
FE. 32. Larins aſide therefore this Ridiculous and Senſelef Diſtindtion of a Man 


and a Perſon, Let us now Inquire into the Real Natures, which are Intended by 


thoſe Names, and the Identity of them; By Man therefore is Meant a Human Body, 


and by Perſon a Human Mind or Soul ; According to this Philoſophy. 


As to the Identity of a Human Body, or a Man, it is thus Defined, an 5 


is a Living Organized Body, and the ſame Animal is the ſame Continued Life, 


Communicated to Different Particles of Matter, as they Happen Succeſlively to be 
United to that Organized Living Body, and our Notion of Man is but of a Parti- 


cular Sort of Animal. 
Bur what is this Organized Body with the fame Continued Life Catanicated 


to Different Particles of Matter, as they happen to be Succeſſively United to it, 


When the Organs of the Body are Undetermined, and, for all which this Philoſo- 


phy knows, may Change every Minute? The Capillary Veins and Arteries, at leaſt, 
may do this; The Small Nerves and Lympheducts, and Adipoſe Veſſels, like wiſe, may 


Undergo a Thouſand Alterations, when yet, it ſeems, the whole Syſteme of an Organized 
Body may be Preſerved the Same ; Nay, a Man may Loſe his Organs of Secing, or Hearing, 
of Taſte, or of Smell, may be Deprived of a Leg, an Arm, or any other Member, 


or Organ of Feeling, and Muſt we yet call this the Same Organized Body? If it is ſaid, 


the Identity of an Animal or Human Body does not Conſiſt in the Identity of the 
Organs, but in the Identity or Sameneſs of Life, Communicated to Different Particles 


of Matter, as they Happen to be United to them We muſt again Inquire, what 


this Identity or Sameneſs of Life is? Does it Conſiſt in any Diſtinct Life, Spread and 
Diffuſed thro this Organization of Parts, Separate from the Mind ? If ſo, what is 


that Identity of Life, which Ariſes from an Organization, which is Various and Un- 
determined? To Anſwer the Queſtion, is to Confeſs an Abſurdity; If this Identity 


of Life is Communicated, not from the Organs themſelves, but from the Mind, from 
Intelligence, from the Conſcious and Reflecting Being, the Identity of the Organized 
Body, or of Man, will Conſiſt in the Identity of the Perſon, or of the Mind; And 
then, he that is the Same Man, is the Same Perſon, and Vice Verſa, and this Phi- 
loſophy will be Obliged to Unite, what it had Took ſuch Pains to Diſtinguiſn. But 


beſides, what Connexion is there betwixt a mere Organized Body, and Perception, 


Reflection, and Conſciouſneſs, ſo that a Man's being Conſcious to his Thoughts 
ſhould give an Identity of Life to the Organs of his Body ? All therefore, which this 


Philoſophy Propoſes, ſeems to be Entirely Romantick, and without any Foundation 


in Nature or in Reaſon. 


ON the Contrary, .the Identity of a Human Body muſt Conſ ſt in the Expanſi Ve 
and ContraQtive Forces Peculiar to it, and which are Adapted to the Nature or De- 
gree, and Force of Perception, Volition, Cc. of the Mind, to which it is United; 
According to what has been in ſome Meaſure Explained in our Principles of Ana- 


tomy; For, let the Organs or Veſlels of the Body be what they will, of One Shape 


or Another, Fewer or More, we have there Endeavoured to Demonſtrate, that the 
very Formation of them muſt be Owing to theſe Forces, and to a Particular Degree 
and Proportion of them; But a Human Body, whilſt Living, cannot Exiſt of it's ſelf 
without a Mind or Soul to Actuate and Inform it, and therefore the Identity of a 


Human Body Conſiſts in the Degree of the Expanſive and Contractive Forces, by 


which it's Organs are Formed, in Conjunction with that Peculiar Force of Perception, 


. Ge. which een, its Influences to the Conſtituting and Making the 
Same 
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there is no Rational Man will Say, that a Human, Living, 


and Opinel Bey this" no Manner of Connexion with the Mind or the Soul, 


tho this Philoſophy does in Terms Aſſert it. 
Om the other Hand, it is the Same Human Body, when Dead, Which we fad W 


| Alive and 3 by che Soul 3 bun gs if the. Same Soul Was Reunited to it, it 


| as of a Diſtemper, or Eating and Drinking to Exceſs, and the like, yet the Human 15 


Human Mind or Soul will be Split and Diſtinguiſhed into a Thouſand Different 


Conſiſt in Conſciouſneſs, as this Philoſophy Suggeſts, but in that Particular Force 57a 


a Perpendicular to it's Sides, it would not be the Same Square; On the other Hand, 


Abſutditics. OIL 0 


ys 


F. 33. Tur Beats of a Ferlbch or of that cath and. | Ibtelligent Being, of the Iden- 
which we Perceive within us, or of the Human Mind or Soul, does not ſeem to , 
and Degree of Perception, Volition, & c. which is Proper and Peculiar to it, by 
which it is It's ſelf, and Diſtinct from all Others; And tho' this Force and Degree 
of Perception, Volition, &. may be Varied under Different Circumſtances of Life, 


Mind or Soul is the Same, for that very Reaſon, that it is Suſceptible of Alterations, 
upon an Alteration and' Change of Circumſtances ; For if Fire was not Increaſed 
by Fuel, and Extinguiſhed by Water, it would not be the Same Fire; If a Square 
was not Divided into two Triangles by a Diagonal, and into two Parallelograms by 


Thoſe, who make Perſonal gee to Conſiſt i in . Lead us into lag 


a 4 


tent every Bey al almoſt every sat, and * o our Ne and ee 


Ones; Thus, Ten Vears ago, I was Conſcious to ſeveral Thoughts and Actions, 
which now I have Entirely Forgot, and cannot by any Ways or Methods of Recol- 
lection Recover; Nay even Yeſterday, I had many Thoughts, which I do not now 
Remember; And it is not an Hour ſince, that ſeveral Ideas ' Paſſed thro' my Mind, 
which at Preſent wholly Eſcape me; and it is but a Minute, from the Time, when 
I Red feveral Periods in Demoſthenes, of which I was then Conſcious, tho' I cannot 
at this very ſuncture Repeat One of them; I therefore Ask, whether my Perſon, 
or which is all One, whether my Soul or Mind is the Same, which it was Ten Years 
ago, Yeſterday, an Hour ſince, a Minute, or not; If it is the Same, Then the 1- 
dentity of my Soul or Mind does not Conſiſt in what am Conſcious of; Becauſe 
I am not Conſcious of a Million of Things, which, were at thole. Times Preſent to 
my Mind, and of which I now Know nothing ; If it is not the Same, Then this Soul 
or Mind; which 1 Poſſeſs, is the Same, when yet it is Acknowledged to be not the 
Same ; lt is the Same, Becauſe I am Conſcious of ſomething, Which Paſſed Ten or 
Twenty Years ago, which Joins and Connects that Intelligent Being with That, of 
Which lam now Confions? 3 But it is not the Same, Becauſe there have been Interyals 
of Time betwixt That and the Preſent, of which Iam not any ways Conſcious; So that 
by this Way of Determining the Identity of the Human Mind or Soul, it is Con- 
nected Meng What it was, Ten or, Twenty Years ago, and in all the Intermediate 
Time, of which it is not Conſcious, it is Unconnected with it; That is, the Mind 
is the Same or not, According, as it Remembers, or Forgets. the Ideas, which have Paſ- 
ſed in it, which is to the utmoſt Degree Irrational and Abſurd. 
SECOND, If Conſciouſneſs makes the Mind or Soul the Same, if that Conſciouſ 
neſs Reſides in the little Finger, the Soul or Mind would be Same, as it is now, and 
is What this Philoſophy Confeſſes; And for the ſame Reaſon it might as well Af- 
firm, that if the ſai Conſciouſneſs Reſided in the Pen, 1 Write with, it would be 
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the Same Human Soul ; Which are; ſuch Extravagant Aſſertions, and; ſo Contrary to 
Nature, that no Philoſophy would ever have Taken it into it's Head, or its Finger, 
to have Propoſed ſuch Romantick Fancies, unleis ſuch a One, which is ſo Remarkable 


for Them; Since it is Unreaſonable to Affirm, that the Perſon, or the Intelligent Being, 


is the Same, where the Subſtances are Various, to which it is Annexed; For, the ſame 


Properties of Thought, Conſciouſneſs, &. cannot Reſult from Different Principles, 


dor Subſtances, tho this Philoſophy. would Perſuade us, that it will be the ſame, 
| Whether Derived from a Material or an Immaterial Subſtance, whether it Reſides 
inthe Head, or in the Finger, Separated and Cut off from the Body; But what can be 


more Extrayagant and Unnatural, than to Take Properties from Things, in which 


they Really Exiſt, and Affix them to Thoſe, in which they never did, nor could? Con- 


ſciouſneſs is only One Property of the Mind amongſt ſeveral Others, and is beſides 


2 General Term, which, when Abſtracted from the Subſtance, in which it Inheres, 


is the Same, and as Ridiculous, as if we ſhould Abſtract the Heat of the Fire from 
the Subſtance of it, and Place it in the Subſtance of Water or Ice, or the Yellowneſs 


: and Extenſion of Gold, from it's Subſtance, and Place it in That of a Cork or a Feather, 


THrisD, if Conſciouſach makes the Mind or Soul the Same, it will be Different 


under a Diſtraction, an Exceſs of Wine, or in Sleep, from what it is in a State of 


Wakefullneſs, or of Sobriety z Becauſe in the Latter Caſe, it is not Conſcious of 
what was done in the Former; To Solve this Difficulty, the Preſent Philoſohy Di- 
ſtinguiſhes betwixt the Man and the Perſon, and Tells us, that tho' in theſe Caſes, 
the Man is the Same, it may not be the Same Perſon; Or, according to it's own 


Explanations, there is, in theſe Circumſtances, the Same Human Body, but not the 


Same Human Soul; So that a Man is Mad, or Drunk, or A-Sleep with One Soul, 
and Awake and Sober with Another 3 Than which, what can * more N otable. or 
more Profound? 


' To Juſtify yet this Way of Reaſoning, . we are F to ſome Engliſh. Phraſes, 
or Ways of Speaking, of a Man's being not Himſelf, or beſides Himſelf, by which 


it is Inſinuated, that Self is Changed, and the Self- ſame Perſon is no Longer in 


that Man; But if we ſay, ſuch a Man, or Perſon, is Diſordered. in his Mind, I Sup- 


poſe the Engliſb is, as Good, and the Phraſe as Common; Which yet Preſumes the 
Man and Perfor to be the Same, and that he. has the Same Mind or Soul, tho it's 
Powers and Faculties are Diſturbed by ſome. Foreign and External Impreſſions. 

Fourrn, if Perſonal Identity is. the Object of Reward and Puniſhment, that is 
Conſciouſneſs, or the Thinking, Intelligent, Being within us, the Chriſtian Religion 
is Falſe in One of it's Pag ae e Articles; which Teaches the Reſurrection of the 


Same Body; and that the Perſon, which ſhall be Rewarded or Puniſhed in another 
World, does not Conſiſt of the Mind only, but of a Soul and a Body, which ſhall 


be Reunited, and Jointly Receive the Sentence, which ſhall be then Pronounced by 
the Supreme Judge, of Eternal Happineſs, or Eternal Miſery, ; . 
Bur, Revelation Apart, what can be more Incongruous or . e to | Reaſon, 


than to Imagine, Firſt, that Conſciouſneſs ſhall be Rewarded or Puniſhed, and not 


the Soul, and all it's Faculties, in which ſuch. Conſciouſneſs Reſides, whether ſuch 
Soul or Intelligence Forgets or Remembers. it's Thoughts or Actions? Or Second, 
that the Soul ſhall be Rewarded or Puniſhed, and not the Whole Man, as Com- 
pounded of Soul and Body, ſince not the One in Diſtinction from the Other, but 


the whole Compounded Being was the Innocent, or the Criminal? Thus, in the 


Firſt Caſe, it would be but a Lame and Defective Kind of Juſtice amongſt. Men, 
not to Reward or Puniſh Real Actions, according to the Intrinſick Virtue, or Ma- 
lignancy of them, whether the Perſons, whoſe they are, are Conſcious of, or Remem- 


ber them, or not; And in the Second, we ſhould Take it to be a Partial Diſtribution 


of it, to Reward or Puniſh a Man's Mind only, by Imparting Joy or Affliction to 
it, without making Uſe of thoſe Rewards or Puniſhments, which are, or may be, 


Termed Corporal, go which Affect the Mind and Body in Conjunction; For In- 


ſtance in Puniſhments, in which Human Laws Chiefly and Principally Exert them- 
ſelves, Suppoſing any One has been Guilty of Murder, would it not be a very In- 


genious and Philoſophick Doctrine to a judge, and a very Agreeable One to the 


Aſſaſſine, to Plead in Open Court, that Perſonal Identity 1s only the Object of 


2 th that is, the Mind or Soul of the Man, that bis Body therefore is to 
be 
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Manner, which Perhaps Laws, and the Reaſon of Mankind, n. and in Fact do, 


deas, wherein are Parts or Degrees, Afford an Occaſion of Comparing the Subjects, i.“ Pockes 


Equality or Exceſs, if it is the ſame Simple Idea; Thus White, Sweet, and Quantity 


from Obſerving Particular Ideas, which are Different in themſelves, and not from 


Inſtituted or Voluntary, as General, Captain, Burgher, &c. from ſome Act, where- Chap. 28. 


Laſt are Alterable, and Separable from the Perſons, to whom they ſometimes be- 
| longed, tho Neither of the Subſtances ſo Related be dna hat. The Firſt not ſo, 


here; Becauſe this Philoſophy had made the Mind a Raſa Tabula, or a Blank Paper, 
ply; And this is done by Storing it with it's Simple Ideas from Senſation and Reflect 
what this Philoſophy Terms Simple Ideas, are Abſtracted Ones, as Colour, Sound, 


belong to it, which has it's Peculiar Rewards and Puniſhments to Enforce it, as the 


Chap. VIII: Of Relations. 677 t 
be Excuſed from any penalty to be Inflicted upon it, and tho' he may Deſerve to be = 
Pained and Grieved in his Mind, he does not Deſerye to be Treated in the Rough | 


Preſcribe i in ſo Wicked a Crime } 

F. 34. As to Proportional Relations, This Philoſophy. Telis us, that all . I- of eee 
wherein they are, to One Another, in Reſpect of thoſe Simple Ideas, as Whiter, 280 
Sweeter, More, Leſs, &. Which, Depending on the Equality and Exceſs of the ſame or 1 10 
Simple Idea in ſeveral Subjects, may be Called Proportional Relations; Whereas, it ; 
is Impoſſible, that the ſame Simple Idea ſhould Admit of Parts or Degrees, or of 


or Extenſion, are Simple, General, and Abſtracted Ideas, and as they are Simple, 
General, and Abſtracted Ideas, do not Admit of any Variation in Parts or Degrees; 
But when the Mind comes to make it's Compariſon of the Ideas of White, Sweet, 
Quantity or Extenſion, it Forms it's Relations of Whiter, Sweeter, More, or Leſs, 


an Increaſing or Diminiſhing its Simple or Abſtracted Idea of White, Sweet, Quan- 

tity or Extenſion, by it's own Power of Framing ſuch an Increaſe or Diminution of 
the m. A ; i 
FS. 35. NATURAL Relations, as Father, Son, Brother, 5 are ſaid to Ariſe IE of Natural _ 
an Occaſion of Comparing Things, Taken from the Circumſtances of their Origine ; th Voluntary 1 
Relations, 


by any One comes by a Moral Right, Power, or Obligation, to do Something ; The nook 4: 


but are as Laſting, as their Subjects. 

THESE being Little more than Definitions of N there is Little more to be 
ſaid Concerning them, Excepting, That the Mind does not Form theſe Complex I- 
dcas from it's Comparing of Simple Ideas, but Receives them Complex from Expe- 
rience and Obſervation, and then by Reflection and Reaſon Diſtinguiſhes them into 
the ſeveral Parts, of which they are Compoſed. We the rather take Notice of this 


or an Empty and Void Room without any Furniture, which therefore it was to Sup- 
ion, and from thence Deriving it's Complex Ones; On the Contrary we fay, that 


Extenſion, &c. and therefore are not Firſt in the Mind, but are Made by it; And on 

the other Hand, what it Names Complex Ideas, are Received Whole, and Com- 

pounded into the Mind, and are afterwards a into the Simple Ideas, or the 

Particulars, of which they Conſiſt. 

F. 36. Mok AL Relations are Affirmed to be War from the Conforinity or of Moral Res 

Diſagreement of our Voluntary Actions to a Rule, to which they arc Referred, and Lien. 
by which they are Judged of; This Conformity or Diſagreement of our AQions to ee 8 
ſome Law, whereby Good or Evil is Drawn on us from the Will and Power of 

the Law- maker, and is what we call Reward or Puniſhment, is That, which Renders 

our Actions Morally Good or Evil; Of which Moral Rules or Laws there are 

Three Sorts with their Different Enforcements; Firſt, the Divine Law; whether Pro- 
mulgated to us by the Light of Nature, or the Voice of Revelation; That there is 

ſuch a Law is Concluded, from God's Right to give us One, who are his Creatures; 

from his Goodneſs and Wiſdom to Direct our Actions to what is Beſt 3 and from 

his Power to Enforce it by Reward and Puniſhment of Infinite Weight and Dura- 

tion; And this Law, or Rule, is ſaid to be the only True Touchſtone of Moral ReCti- 

rude, by which Men Judge of the moſt Conſiderable Moral Good or Evil of their 
Actions, and by which they are Denominated Duties or Sins, which are like to 
Procure them Happineſs, ot | Miſery, from the Hands of the Almighty. Second, the 

Civil Law, or the Rule Set by the Common Wealth, to the Actions of Thoſe, that 


Protecting, or Taking away, of Life, Liberty, and Eſtate, of Thoſe, who Obſerve or Diſ- 


obey it, and by which our Actions are Termed Innocent, or Criminal. Third, 2 


Law of © Opinion or epa ie Or, Iich i is ile * the Law -« 
has likewiſe it's Enforcements from the Praiſe or Blame, which Attends thoſe Actions 


of Faſhion 3 Which 


which are Conformable to it, or Swerve and Deviate from it; And by which they 
are Defined to be Virtues or Vices; For tho' Virtue and Vice are Names Suppoſed 


ed: vhs J every where, to Stand for Actions in their own Nature, Right and Wrong, yet ſo 
far, as they are ſo Applied, they ate ſo far Coincident with the Divine Law; And 
it is Viſible, that theſe Names in the Particular Inſtances of their Application, thro” 


1 the ſeveral Nations and Societies of Men, are Conſtantly Attributed only to ſuch 


* 5 
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Actions, as in each Country and Society, ate in Reputation or Diſcredit; For tho* 
that Paſſes for Virtue in one Place, which is elſewhere Accounted Vice, yet every 


where Virtue and Praiſe, Vice and Blame, go together; Virtue is every where, that, 
Which is Thought Praiſe-worthy, and they have ſo Cloſe an Alliance, that they are 


often Called by the fame Name; Tis yet ſaid, that Virtue and Vice do in a Great 
Meaſure every where Correſpond with the Unchangeable Rule of Right and Wrong, 
which the Laws of God have Eſtabliſhed, becauſe the Obſervation of theſe Laws Vi- 
ſibly Secures, and Advances, the General Good of en "ond the e of 
them Breeds Miſchief and Confuſion. 

 MoraLiry therefore being Nothing, but a ene of our Adios: to 9505 
Laws or Rules, and theſe Rules being Nothing but a Collection of ſeveral Simple 
Ideas, the Conformity thereto is but ſo Ordering the Action, that the Simple Ideas 
belonging to it, may Correſpond to thoſe, which the Law Requires; from whence 
it is ſaid to be Plain, how Moral Beings and Notions are Founded on, and Termi- 


[nated in, the Simple Ideas of Senſation and Reflection; Thus, in the Complex Idea 


of Murder; From Reflection we have the Simple Ideas of Willing, Confidering, 
Purpoſing, Malice, &. Alſo of Life, Perception, and Self- Motion; From Senſation 
we have the Ideas of Man, and the Action of Killing him; This Collection of Ideas, 


v hen Referred to the Firſt Rule or Law, according as it Agrees, or Diſagrees with it, we 


call Good or Evil, a Sin or a Duty; when to the Second, Lawful or Unlawful, Inno- 
cent or Criminal; and when to the Third, Praiſe-or Blame - worthy, Virtuous, or Vicious. 

II is farther ſaid; that Moral Actions may be Conſidered two Ways; Firſt, as they 
are in themſelves a Collection of Simple Ideas, in which Senſe they are Poſitive, 


Abſolute Ideas; Second, as Good, or Bad, or Indifferent, in which Reſpect they 


are Relative, it being their Conformity or Diſagreement with ſome Rule, that 
makes them be ſo; Both which are Comprehended under one Name, which often 
Occaſions Confuſion, and Miſleads the Judgment, as Stealing a Madman's Sword 
from him is Stealing, but not ben ot Criminal; Thus 1 the Preſent Phi- 
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It Aiifwer to which, we Alledge, 1 ee 2 


Moral Adions are nothin ello but Hanan Actions nec 100 iſdine 5 or Rule, 
by which they become Moral, whereas, as Human, they are in themſelves. Indiffer- 
cent, whether Murder, Theft, Adultery, Gr. that is, there is no Intrinſick Good or 


Evil in our Actions, and the laſt Named are Nothing more than the Turn of a 
Hand, or the Writing on this Paper, unleſs ſo far as they are Referred to a Rule, 
by which they are Denominated Duties or Sins, Innocent or Criminal, Virtuous or 
Vicious, according to their Agreement or Diſagreement with the Divine Law, the 


2 Civil, or the Lay of Faſhion, to which the Reference is ſeverally Made. 


Bur, Suppoſing no Revelation Promulgated to Mankind; and no Natural Reli- 
gion Proved, and no Civil Laws Enacted to Preſcribe to our Actions, and Faſhion 
had Determined nothing in the Caſe, would there be no Intrinſick Difference be- 
twixt Virtue and Vice, betwixt Murder or Malice, and the Preſervation of a Man's 
Life or Benevolence! And without any of theſe Rules, would not the Former be 
Odious and Abominable, and the Laſt Virtuous and Good? Human Actions, without 
any Reference to a Poſitive Law, are as much Diſtinguiſhed into Good or Evil from 
the Nature of them, as Colours are into Beautiful and Ugly; Or any other Quali- 
ties in Bodies into thoſe, which are Agrecable; or Unpleaſant and Diſtaſteful'; And 
we. may as Juſtly Affirm, that Malice and — are the ſame, and that there 


Is no Diſunction bet wirt 8 as that the ba is ng N en as: Ne 7 we: as In- 
| | _nocent 
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nocent and Virtuous, if thete is no Reference made to a W by which we ſhould 
Judge of them. 


:. SECOND, if we Refer our Actions to a Law, by: which it is to be e 
whether they be Really Good or Evil, Virtuous or Vicious, Innocent or Criminal, 


there can be no other than the Divine, or That, which is Acknowledged to be the 


Revealed Will of God, whether in the Scriptures, or from Nature; Gods Will to 
Mankind, as Revealed to us in the Chriſtian Syſteme, is Definite and Certain, and 


tho there have been an Infinite Number of Diſputes Concerning ſome Doctrines in 


it, thoſe Generally Ariſe from Genius's, who are more Willing to Speculate upon, 
than to Practice, the Truths of it; The Scope, Deſign, and Intention of it is on all 
Hands Confeſſed, and it's Fundamental Articles of Faith are almoſt every where Ac- 


knowledged ; And it is as Clear and Punctual in the Whole, as any Rule or Law 
can well be; Which yet, were it never ſo Explicit and Plain, might be Perverted 


and Miſinterpreted by Corrupt, or by Weak Minds, and from Ae no Rule or 


Law e whatſoever is Secure. 


Gop's Will to Mankind, as it is Revealed in Nature, is ch; more Intricate and. 


Obſcure, and it will Require Vaſt Attention and Pains to Diſcover it, becauſe it is 


Impoſlible for us even to Know, that there is ſuch a Being, unleſs from the Nature 


of the Works and Operations, which are Suppoſed to be Derived from him, that is, 


unleſs we Enter into the Depths of Reaſon and Philoſophy. _ 
As to the Light of Nature, which is here Mentioned by this Philoſophy, and 


ſeems to be Preferied to the Voice of Revelation, both as it has the Preference in 


Place, and as a Man would ſooner Chooſe to be Enlightened in a Thing, than 
barely Told it, for his Information; I Say, as to the Light of Nature, which this 
Philoſophy Eſpouſes, it is much the ſame, as the Light Within of the Enthuſiaſts, 
which Conſiſts in nothing more than in Conceit, and in a Profound Ignorance of 
what Chriſtianity is on the one Hand, or Nature on the other. 

TH1s Light of Nature therefore, or this Law of Reaſon, we Reject from being a 


Divine Law, becauſe Reaſon, as the Light of Enthuſiaſts, is a Vain and Deſultory 
Buſineſs, and is little elſe than the Various Fancies of Men, with which they arc 
Pleaſed, and then Stamp the Sacred Character of Divine upon them; Moreover, how 


can Reaſon, in the beſt Senſe of it, Aſſume the Attribute of Divine? Since the 


Stricteſt Reaſon Depends upon Perception, Memory, Judgment, Cc. which are all 


Human and Uninſpired; Unleſs therefore, what is Human is Divine, the Law of 
Reaſon or of Nature is no Divine Law; Laſtly, as Reaſon is Fallible in Ten Thou- 
ſand Inſtances, of which we have given ſome Examples in our Inquiry into the Pre- 


ſent Sentiments of Philoſophers, it would be Unjuſt and Derogatory to the Divine 


Mind, to Charge all the Errors and Frailties of the Human upon it; which we muſt 


do, if we make our Poor and Imperfect Reaſon a Light Within, ſet up by eee 


God in our Minds, and to be nothing Leſs than a Ray of the Divinity. 


In Reſpect of the Divine Law it is ſaid, that it ſeems Undeniable, that God 935 
given us ſuch a Law ; But the Arguments to Prove it are Weak and Inconcluſive ; 


For God may have a Right to do it, as we are his Creatures, and yet may not have 
done it, ſince it is Confeſſed he has not done it to mere Brutes or Animals, which 
notwithſtanding are Owned to be his Creatures; He may have Goodneſs and Wiſ⸗ 
dom to Direct our Actions to what is Beſt, and yet he may not have Thought Pro- 


per for Reaſons Unknown to us, to Exert ſuch Wiſdom and Goodneſs in that Par- 


ticular, but might Leave us to the Liberty of our own Actions, as is the Caſe, with · 
Reſpect to the Inferior Part of his Creation; He has Power to Enforce his Laws 
by Rewards and Puniſhments, of Infinite Weight and Duration, but it is not Evinced 
by this Philoſophy, that he has Determined and Reſolved to Exerciſe ſuch a Power; 
All therefore, which is here ſaid,” to Prove the Certainty and Undeniableneſs of a Di- 
vine Law is only this, that becauſe it is in the Power of Almighty God to Enact 
ſuch a Law, therefore he has in Fact done it. Had Chriſtianity Argued ſo Oſcitantly 
and Lazily for the Truth of it's Divinity, as this Philoſophy has done for the Light 
of Nature, and the Law of Reaſon, it would have been Deſervedly Scouted and 


Ridiculed, for Impoſing upon Men s Faith, without Convincing their Under- 


ſtanding, . | 
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680 Of Book V 
On the Contrary, the Evidences for che 4h Law of ebenen Degtnd. in upon 
Hiſtorical Facts, which cannot be Conteſted, on Prophecies, and the Completion of 
them, which cannot be Nefuted, and on a Written, not an Oral b e which 
no Man in his Wits, or his Senſes, would not Aſſent to. | 
Tux Evidences for the Divine Law, Collected and Inferred from N are, are THE 
which Ariſe from an Induſtrious and Diligent Inquiry into it, from f Certain 
Knowledge or other of it, and not from a Superficial Syſteme of Ideas, which Pro- 
feſſes, not to Meddle with, or Inquire into, the very Nature of the Mind, or of any 
Thing Elſe, only Deſires, it may be Allowed to give an Hiſtory, which Indeed is a 
Romance, of it; That is, this Philoſophy Takes a Method, which is the Reverſe of a 
True One, it would Reduce the Divine Law of Revelation to the Evidences of 
Reaſon, which is to be Afcertained by Fact and by Hiſtory, and the Divine Law of 
Reaſon, to the Evidences of Hiſtory, in which yet it is n 19 Which | 
ought to be Aſcertained by Nature and Philoſophy. _ 

Tuisp, the Civil Law, or the Law of the Common Wealth, is ſaid to his: 4 Se- 
cond Rule, to which Men Referr their Actions, by which they are Termed Innocent 
or Criminal; It is True, if by Innocent and Criminal, is Meant no more than ſuch 
Actions, which Correſpond with, or Offend againſt ſuch a Rule; For then it is on- 
ly to Say, that Actions which do Agree with the Rule, do Agree with it, and thoſe 
which do not, do not, whick is a very Wiſe, as well as a moft Indiſputed, Axiom; 
But if by Innocent and Criminal is Meant what is Really Good or Evil, Virtuous 
or Vicious, it is Exceedingly Falſe, becauſe nothing can Determine what is ſo, bur 
the Law of Revelation, or of Nature; Since the Civil Law, or that of a Common 
Wealth, Depends upon the Uncertain Tempers, Inclinations, and Intereſts of Men, 
which in Various Countries, Climates, and Circumſtances, are Different, and there- 
fore can be no Certain Standard of what is Really Innocent or Criminal ; Laws-miay'be 
Enacted, which are Unjuſt and Unrighteous in themſelves, and which, it would be 
ſo far ftom being Innocent, that it would be Criminal, to Obey ; And therefore 
the Civil Law, or the Law of a Common Wealth, cannot be a Juſt Rule for our Act- 
ions; Which is ſo far True, that even me YEA. lame FOOTE of; Men 15 and 
Difamnu their own Laws, or Decree s 

| FourTn, the Law of Opinion, Kiepabtthon, or 1 is Aﬀermed to be a Third 

Rule, to which we Refer our Actions, and by which they are made to be Virtuous, 
or Vicious; To which it is Anſwered; in like Manner, as before; That, If Virtue 
and Vice do not Signify Actions in their own Nature Good and Evil, this Philoſo- 
phy only Says, that thoſe Actions Meet with Blame; which Meet with the Diflike 
of the Society, and thoſe with Praiſe, which Meet with the Approbation and Ap- 
plauſe of it, which is a very Certain Truth, but a very Silly One; If Virtue and Vice 
do Signify Actions, it their own Nature, Good Me; Evil, it is not True, that Vir- 
tue and Praiſe, Vice and Blame go together; Becauſe in a Greater, or a Leſs, Society 
of Men, à Really Good Action 1 55 BE" "DROP" Reproved, all an Ill One Fa 
tenanced and Encou 

FreTa, Moral Beings: At Noriotis are not Founded on, and Terininated in, / the 

Simple Ideas of Senſation and Reflection; Beeauſe, in the Inſtance of Murder, we 
do not Compound ſuch an Idea from ſeveral Simple Ones already Lodged in the | 
Mind, and then Refer it to a Rule, but we Receive the whole Complex Idea at 
Once, and afterwards by Conſideration and Reflection, Separate and Divide it into 
it's ſeveral Parts, of which it is Made up; And we ſay it is a Bad Action, tho we 
do not Immediately Think of God's or Mens Diſpleaſure or Diſſike to it; and we ſhould 
Pronounce it the Action of a Baſe; a Villainous, and Il! Temper, tho* the Laws of - 
God, or the Decrees and Opinions of Men, were Silent in the Matter, for the ſame 

KReaſon that Malice is not Benevolence, nor 1 White, nor a Tante, a Square 
or a Circle. 

of Ci n F. 37. Wꝑ ſhall not ay much of this Chapter, it N little more than Naming our 

O5ſcure, or Di- Ideas, and Making a Diſtinction of them without a Difference ; For there ſeems to be 


en no Reaſon for the Difference Alledged betwixt Clear and Diſtinct, and Obſcure and 


n. Confuſed; ſince, I Believe, it may be Generally Affirmed of them, that thoſe; which 
— mg are Clear, are Diſtinct, and Vice Verſa; and that on the Contrary, thoſe, which are 
Chap. 29. Obſcure, are Confuſed, and Vice Verſa ; Thus a Clear Idea is Defined to be, when 
Book 2. it is ſuch, as the Object it's ſelf, from whende it is Taken, did in a well Ordered 


Senſation 
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to the Number of it's Sides, but Obſture and Confuſed as to it's Figure; we ſay, 1000 
in Number is Diſtin& from 999, as they are Abſtracted Collections of Units, but a 


terns of what does Exiſt, but as they are the Certain Effects of Powers in Things 


ions of Simple Ideas, as are Really United and Co- exiſt in Things without us; Thoſe 


Combined with Others in the Impreſſion, ſuch a Simple Idea is a Fantaſtical One, 


Chap. VIII. Of Neal and Fantaftical Ideas. * . 
Senfation or Perception Preſent it, which is done in a Difſtin& Idea, a Diſtinqt Idea, 
That, wherein the Mind Perceives a Difference from all Others, which it does in a 


Clear Idea. | 
As to what is Mekbioubd of a Chiliaedrum, being Clear and Diſtinct in Reſpect 


1000 Sides in the Chiliaedrum is not Diſtinguable from 999 in a Polygone of thoſe 
Sides, and therefore the Numbers, ſo far as they are Applied to Polygones, are E- 
qually Obſcure and Confuſed with the Figures. 

F. 38. REAL, Ideas are faid to be ſuch, as have a Foundation in Natitre, ſuch as have o Real _ 
a Conformity with the Real Being and Exiſtence of Things, or with their Arche- 1 1 


types. Mr. Locke's 
© FANTASTICAL, ſuch as have no Foundation in Nature, nor any Conformity with oy 

p. 30. 
that Reality of Being, to which they are Referred, as to their Archetypes. Book 2. 


ALL our Simple Ideas are Affirmed to be Real, not that they are Images or Pat- 


without us, which are the Cauſes of them, whereby we Diſtinguiſh the Qualities, 
that are Really in Things themſelves. | A 

Or Complex Ideas, Mixed Modes and Relations, having no other Reality, than 
what they have in the Minds of Men, nothing elſe, tis Alledged, is Required to make 
them Real, but a Poſſibility of Exiſting Conformable to them; and being themſelves 
Archetypes, they do not Differ from their Archetypes, and ſo cannot be Chimerical, 
unleſs we Join in them Ideas, which are Inconſi ſtent, or Affix a N ame to them, which 
gs not Uſually that Signification, | 

CoMPLEX Ideas of Subſtances are alſo ſaid to be Real, ſo far as s they are ſuch Combina- 


Fantaſtical, which are made up of ſeveral Ideas, that never were found United, as 
Centaur, &. Thus far the Preſent Syſteme. 

ON the Contrary; If we will Diſtinguiſh our Ideas into Real and Fartaſtical All 
thoſe ſcem to be Real Ideas, whether Simple or Complex, which we Receive from 
Nature, either from Things without us, or from the Operations of our own Minds, 
and according, and in the ſame Manner, as they are Impreſſed, that is, all our Real 
Ideas are only Real Effects Produced in the Mind from Real Cauſes; Thus, a Table, 
a Fire, a Plant, or a Tree, a Man, the Mind, Volition, Perception, Memory, Fa- 
ther, Brother, Gratitude, Murder, & c. are Real Ideas, or any Other Idea, which 
comes into the Mind, as Received and Derived from Nature; Fantaſtical Ideas, on 
the other Hand, arc ſuch, which are made by the Pleaſure of the Will, or the Strength 
and Force of the Imagination and Fancy, 

Thus, If we make any Simple Idea to be the Pattern, 1 or Repreſentation, 
of the Thing it's ſelf, it is a Fantaſtical Idea ; Becauſe we only Receive from Nature 
the Impreſſion of the Idea, and the Power of Impreſſing it; If we make a Simple 
Idea to Enter into the Mind, Separate and by its felf, which always is United and 


becauſe it is Owing to our own Fancy and Imagination, and not to Nature; If alſo 
this Simple Idea is an Abſtracted One, it is a Creature of the Mind, and not the 
Product of Nature, and therefore again Fantaſtical; If Laſtly, we make this Simple 
Idea to be Impreſſed upon the Mind by External Objects, and the Mind to be a Raſa 
Tabula only, and not as Active in Receiving the Impreſſion as the External Object 
in Impreſſing it, it is a Fantaſtical One, and not Agrecable to the Natural Forces, 
which Produce it. And yet theſe are the Ideas of this Philoſophy. 

Ax in Reſpect of Complex Ideas; Mixed Modes, and Relations of Things, are 
Real Ideas, as Gratitude, Murder, Father, Brother, ec. becauſe they arc Ideas Deri- 
ved to us from the Real Exiſtence of ſuch Actions and Perſons, and not from a 
poſſibility of their Exiſtence; For, if they had no Other Reality, than what they 
have in the Minds of Men, if they were only Archetypes there, that is, Complex I. 
deas of our 'own Creating and Forming, without any other Foundation in Nature, 
they would be Fantaſtical Ideas; Since, if a Poſlibility of Exiſtence was only Re- 
quired to the Reality of ſuch Ideas, a Centaur or a Chimera might be a Real Idea, 
becauſe no One will Say it is Impoſſible for a Monſter to be Produccd in Nature, 
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tho ir is 1 1 that ſuch Ideas are Fantaſtical 5 Beſides, it is Abſurd, to 
Make the Reality of an Idea, in the Caſe of Simple Ideas, to Coast in its having 
a Foundation in Nature, and in the Caſe of Complex, to Conſiſt in it's having n 


Foundation in it, but wholly to Conſiſt in it's Exiſtence in the Mind; The Reaſon yet 


c 6 8 


of this is Plain; Becauſe this Philoſophy of Ideas was to Form all it's Complex Ideas 


out of Simple Ones, and to Make both of them Real, otherwiſe the whole Con- 
trivance, and all the Ideas of it, had been Fantaſtical 5 But whether, or no, it has not 
Incuxred this Imputation, by the very Way, which it Endeavours to Avoid it, may be 
eaſily Seen, by what we Juſt now Offered to Prove and to Evince it; Since all it's 
Ideas, both Simple and Complex, for the Reaſons Alledged above, as they are the 
| Creatures of the Mind, and not the Effects and apr! ons of Nature, are Really 
Chimerical and Fantaſtical. 
Anus likewiſe, our Ideas of eg are Real, ſo far as they are Impreſſions De- 
rived from Nature, and the Exiſtence of Things; But, when the Mind makes Subſtan- 
ces to Conſiſt in Certain Subſtratums or Eſſences, which it Knows nothing of, and 
then Joins a Parcel of Qualities to them, which, it is Suppoſed, Flow from them, 
but how, or in what Manner, is Undetermined, our Ideas of Subſtances become Fan- 
taſtical ; and ſuch are the Ideas of Subſtances in the Preſent Philoſophy. . 

of Ideas A.- F. 39. AFTER this Philoſophy had Diſtinguiſhed it's Ideas into Real and Fantaſti- 

quate or Tnade- cal, which we have Conſidered in the foregoing Section, it Divides it's Real Ideas in- 


fir Locke, to Adequate or Inadequate; Adequate are {aid to be Thoſe, which Perfectly Repre- 


Eſſay, ſent thoſe Archetypes, which the Mind Suppoſes them Taken from, and which it 
Chap. 3 1. makes them to Stand for; Inadequate, Thoſe, which are ſuch, as do but P artially or 


2 Incompletely Repreſent thoſe Archetypes, to which they are Referred. 


Powers Oxdained to Produce them in us, which cannot but be 4 
reſpondent to ſuch Powers. 


ALL Complex Ideas of Modes, as Virtue, Vice, a Lie, Murder, 8 5 


Collections of Simple Ideas put together by the Mind, without Reference to any 
Real  Archetypes, muſt be Adequate, and can only be Inadequate, when we would 


Conform them to Thoſe of another Perſon, to which yet they do not Agree; Our 
Ideas of Subſtances, if by that is Meant Gertain Eflences of Things, which. are Un- 


known, or a Collection of Senſible IRS c NIN will be e W a 
Inadequate Thus far the Preſent Philoſophy. - . | 


Ox the other Hand, Simple Ideas are faid to 2he 1 for hs fare Reaſon; 
for which they were before Affirmed to be Real, and therefore Real and Adequate, 


in this Cafe, are not Diſtinguiſhed; and in one Suppoſition they are not, for if the 


Idea is a Real Effect of a Cauſe which Produces it, it muſt be an Effect Adequate 
to the Cauſe ; That is, the Idea, which is Produced in the Mind, as an Effect, by 
the Mind it's ſelf and the External Impreſſion upon it, as the Joint Cauſe of fuck 


an Effect, muſt be Adequate, the One to the Other; But this is not the Meaning or 


Men of this Philoſophy, which Suppoſes the Mind to be a Raſa Tabula, or Mere- 
ly Paſſive in it's Perceptions, and External Objects or Bodies to be Active upon, and 
to Imprint or Engrave their ſeveral Characters in it; We ſay therefore in ſuch a 
Suppoſition, that the Idea or Effect is not Adequate to the External Object or the 
Caule; ſince it is Impoſſible, that External Body ſhould Produce any Idea or Senſa- 


tion in us, unleſs there was ſome Original Perceptive and Active Force in the Mind, 


which Concurred, and was Aſſiſtant to the Production; And it is Surprizing i in this 

Philoſophy, that it makes Body Active, which is Defined, and Eſteemed by it, to be 
Paſſive, and the Mind, or Principle of it, Paſſive, which is known to be Active; and 
all to Fayour it's New Syſteme of Ideas, which is to Explain and Unravel the Cad 
Myſtery, or the Great Falſchood, to us, how the Mind, as a Raſa Tabula, becomes 
Replete with all it's Furniture; and which is done by a Thouſand Contradictions ; ; 
Of which this is One, which we haye Mentioned. 


AAN, if we Refer our Simple Ideas, as they Lie in - Mind to the. Objects, 
which are Suppoſed to Produce them, in Reſpect of the Similitude, or Likeneſs, of 
the One to the Other, they are adequate; our Ideas not being the Repreſentations 
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gur Simple Ideas are ſaid to be Adequate, as being the Effects of Certain 


Tod 


VIII. Of Adequate ur Inallequute Ideas. 


or Reſemblances of Things themſelves, but only the Effects of tand Pawn in 
a Mind and Body to Produce them, and in which Particular only they become 
Adequate to each Other; So that, ſo far as Simple Ideas are Adequate, they are 
Real, and on the x Rt 3 GIG 0 far as —_ are ee e are Fantaſtical, 
and Vice Verſa. | 
_ COMPLEX: Mages, if "ray are thly Volobiaty Collections 4 Simple 7 5 as the? 
are Affirmed to be, can neither be Adequate nor Inadequate; becauſe they are not 
Capable of being Compared with any Thing, as being their own Archetypes, they 
are Originals Themſelves, and therefore cannot be Referred to Any; But would 
another Philoſophy; beſides the Preſent, make Virtue, Vice, Gratitude, a Lie, Mur- 
der, Oc, only Voluntary, or Arbitrary, Collections of Simple Ideas? Is there no 
Foundation in Nature of Them, to which when they Correſpond, they may be ſaid 
to be Adequate, and when they do not, Inadequate:! Thus, in it's own Inſtance of 
Murder, it ſeems Unteaſonable to make a Collection of all the Ideas of Benevolence 

and Goodneſs, and then give it that Denomination, this would be far from being an 
Adequate Idea of it; and yet, according to this Syſteme, we may do this, becaule it 
is a Voluntary Collection of Ideas, to which we may Affix, what Name we Pleaſe ; 
There is no One Doubts, but Names are Arbitrary, and we may, if we Think Fit 


to be ſo Fooliſh, call Virtue Vice, and Benevolence Murder; But, this will not yet E- 


vince, that the Ideas themſelves are Arbitrary, and that they are not Settled and De- 
termined by Nature; There is now Probably ſome where, or has been at leaſt, ſuch an 
Action amongſt Men, by which a Period is put to another Man's Life, tho' Innocent 


683 


and Undeſerving of ſuch an Uſage, with the Great Injury, and a Malice Prepenſe, in 
the Aggreſſor; If we Take in all the Circumſtances and Qualities of this Adion, as 


it Really and Truly Exiſted, we have an Adequate Idea of it; But if we Omit any, 
or Add others, which did not belong to it, it becomes Inadequate to it; And if we 
call this Action Murder, we may in this Senſe have an Adequate, or Inadequate, Idea of 
it; If farther we Strike out of this Idea any Immaterial Circumſtances, which At- 
tend it, as the Manner or Way, in which ſuch Action was Performed, or by Whom, 


Cc. our Idea of Murder then becomes General, and it is Adequate: or Inadequate, 


as we Retain all the Eſſential Properties of it, or not; From whence. it is Apparent; 


that our Ideas of Murder, or of any other Virtuous or Vicious Action, are not Volun- 


tary or Arbitrary Collections of Ideas, but are Ideas, which are Derived from the 
Real Exiſtence of Human Actions, and are Adequate or Inadequate, as they Agree, or 


Dilagree, with the Reality and Exiſtence of ſuch Actions, and have as much a Foun: | 


dation in Nature, as our Ideas of Subſtances themſelves ; It is alſo Evident, that of 
theſe Complex Modes, Thoſe, which are Adequate, are Real Ideas, and Thoſe, which are 
Inadequate, are Fantaſtical; We muſt here Add, that, when we Refer our Ideas of 
Complex Modes to, and Compare: them with, other Men's, which arc only Volun- 


tary Collections of ſeveral Simple Ideas, they may be Adequate Fantaſtical Ideas, as all 


Voluntary or Arbitrary Collections are Fantaſtical ; whereas Real Ideas are in this 


Philoſophy ſaid to be only Anne or unden, but oO Real Ane Ideas 


they cannot be. 

As to our Ideas of Subſtancoy which this Philoſophy Produits, becauſe their EC. 
ſences are either Unknown, or the Collections of their Properties Defective, it is 
Plain in both Caſes; ſince they are not Agreeable to Things, as they Exiſt, they are 
Inadequate, and for the ſame Reaſon Fantaſtical; and are not Adequate, and Conſe- 
quently not Real Ideas, Excepting in the Senſe, which we- before 7 hen when 
we Endcavoured to ſhew, what were the Real Eſſences of them. 


FS. 40. In Reſpect of True and Falſe Ideas, it is faid, that Truth and- Falſchood, of True a 
Really Speaking, belongs only to Propoſitions, and can no more be Applied to I. *- 


oye Ideas. 


dcas, as they are bare Perceptions and Appearances in the Mind, than to Single Names pgzy, 
of Things, and the Idea of Centaur has no more Falſchood in it, than the Name of Chip. 32. 


it has ; Our Ideas therefore are only True or Falſe, when the Mind Paſſes ſome 
Judgment on them, that is, Affirms or Denies ſomething Concerning them, and Re- 
fers them to ſomething Extraneous to them, to which ir Suppoſes them Conforma- 

ble or not; As ſuch Suppoſition therefore is True, or Falſe, o the Ideas e 
come to be Deaominated. 
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1 Men's Minds, Called by the ſame Name, as Juſtice, Virtue, Green, Blue, Sweet, 
A Bitter, &c. it may be True or Falſe, according to the Truth or Falſchood of ſuch a 
Suppoſition; When we Judge of our Ideas by their Conformity to thoſe of other 
Men, they may be any of them Falſe, but Simple Ideas, as Green, Blue, Bitter, 
Sweet, &c. are the leaſt Liable to be Miſtaken; Much leſs do we Confound the 
Names belonging to Different Senſes, and Call a Colour by the Name of à Taſte; 
Complex Ideas are much more Liable to Falſehood, and thoſe of Mixed Modes, 
more than Subſtances, the Firſt being Men's Voluntary Combinations of their Simple 
Ideas, whereas the Laſt are Diſtinguiſhed by their Senſible Quali tie. 
-» SECOND; when the Mind Suppoſes any Idea Conformable to ſome Real Exiſtence, 
it is True or Falſe, as that Suppoſition is ſo; Thus, That of a Man is a True Idea, 
and That of a Centaur, a Falſe One; And when we thus Refer our Ideas, it is ſaid, that 
none can be Termed Falſe, but our Complex Ones of Subſtances; our Simple Ideas being 
nothing but Perceptions in us, Anſwerable to Certain Powers in External Objects 
Capable of Producing them; Which can Neither be Falſe, whether we judge theſe 
Ideas to be in the Things themſelves, or no, that is, whether Blue is in the Violet, 
or in the Mind; The Name Blue, Noteing Properly nothing, but that Mark of Diſt- 
inction, that is in a Violet, Diſcernible only by our Eyes, whatever it Conſiſts in; 
Nor can they be Falſe, if by the Different Structure of our Organs it were ſo Ordered, 
that Same Objects ſnould Produce in ſeveral Men's Minds Different Ideas, for this 
could never be Known, ſince Objects would Operate Conſtantly after the ſame Man- 
ner; it is yet Probable, that the Ideas Produced by the Same Objects in Different 
Men's Minds, are nearly and Undiſcernibly Alike; Names of Simple Ideas may be 
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ape. uppoſes them Confor- 
mable to ſuch Real Eſſences, it's Ideas are Falſe, which is ſaid to be the Caſe of the 
_ Greateſt Part, if not, of all our Ideas of Subſtances, as being all Referred to Patterns 
in Things themſelves; Thus, when we Look upon our Ideas, as Repreſentations of 
the Unknown Eſſences of Things; ot when we Put together Simple Ideas, which, in 
the Real Exiſtence of Things, have no Union, as in a Centaur; or when from any _ 
Collection of Simple Ideas, which always Exiſt together, we Separate any One Simple 
Idea, as the Colour of Gold from it's Extenſion, Solidity, Fixedneſs, Malleableneſs, 
Fuſibility, &c. they may be Juſtly Eſteemed Falſe Ideas; Tho' the Laſt Sort are Thought 
to be rather Inadequate and Imperfect, than Falſe; Since there are none Put together, 
which do not Really Exiſt together. Upon the whole, it is Deemed, that our Ideas, 
either in Reference to the Propet Signification of theit Names, or to the Reality of 
Things, may more Truly be Called Right or Wrong Ideas, according as they Agree, 
or Diſagree, to thoſe Patterns or Archetypes, to which they are Referred; Ideas, as 
they Lie in our Minds, without being Referred, cannot be Wrong. unleſs Complex 
Ideas, wherein Inconſiſtent Parts are Jumbled together; All other Ideas are Right, and 
the Knowledge about them Right and True Knowledge, unleſs when Referred to 
Patterns or Archetypes, with which they Diſagree. Hitherto this Philoſophy. 

As to the Firſt, we ſay, our Ideas cannot be Properly Termed True or Falſe, 
with Reference to other Mens; For, tho' they Agree never ſo Exactly with Thoſe 
of other Men, and upon that Account are True according to this Syſteme, yet 

if Thoſe of other Men are Falſe, our Ideas, which are Conformable to Them muſt be 
Falſe likewiſe; from whence it is Evident, that the Conformity of our Ideas to other 
Men's can be no Standard or Meaſure of the Truth of them, becauſe, if ſo, they 
may be True and Falſe at the fame Time, which is a Contradiction; The Truth or 
Falſchood of Ideas muſt therefore be Determined the fame Way, as the Reality or 
g Fantaſticalneſs, or the Adequateneſs and Inadequateneſs of them, that is, by Com- 
| paring them with the Real Exiſtence of Things, to which, if they Correſpond, they 
| are True Ideas, if not, they are Falſe Ones; Thus, all Simple Ideas are True, as 
Blue, Green, Sweet, Bitter, &c. nor are they made Leſs fo, tho' what is Green to 
| me 
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Real Powers in External Nature and in the Mind; which are Adapted to Produce thoſe 
ſeveral Ideas in us; The Force of his Perception may be Different from mine, and 
therefore the ſame External Object may Cauſe Different Senſations, but yet 

both the Senſations will be Equally True, becauſe Derived from Real, tho' Differing, 
Forces in Nature. All Complex Modes, ſo far as they are Voluntary or Arbitrary 
Collections of Simple Ideas, which do not Agree with Men's Real Actions, are Falſe; 


And if 1 Call that Human Action, by which a Poor Man is Relieved from his Wants, 


the ſame as that, by which a Period is Put to his Life, it is a Falſe Idea, whether 
the One or the Other is Named Charity or Mutder; Or, If I Collect a Certain Number 


of Ideas together, which never did Exiſt together in Human Actions, it is a Falſe 


Idea; For Complex Modes are the ſame in Reſpect of Real Human Actions, as Sub- 


ſtances are in Reſpect of Real Beings; And if Voluntary Collections of Ideas are 


made with Relation to Either, which do not Agrec With the Exiſtence of Human 


: Actions, or Real Beings, they are: Bale: Idee. 


As to the Second Article, it is Told us, that Man is a 'T rue 11a and Cen 1 


Falſe One; and yet it Immediately after Subjoins, that no Ideas can be Termed Falſe, 


Excepting our Complex Ideas of Subſtances, * but Man is a Complex Idea of a Sub- 


ſtance, and therefore ſhould be a Falſe Idea, whereas it was Juſt before Affirmed to 


be a True One; And there is no other Way of Expediteing ourſelves from ſuch a 
Contradiction, which this Philoſophy has Incurred, but by Aſſerting, what we have 


done; That ſo far as our Ideas are Anſwerable and Correſpondent to Nature, they 


are True Ideas, and ſo far as they Diſſent and Deviate from it, they are Falſe Ones; 
Thus, however we Define him, a Man is ſomething Really Exiſting in Nature, a Cen- 


taur not, the Former therefore is a True Idea, the Latter a Falſe; But, when we 


Speak of the Complex Subſtance of a Man, we Mean by it a Certain Unknown Eſ- 


ſence, from whence all his Properties of Mind and Body are Derived, and therefore 
is a Falſe Idea; becauſe We cannot Affirm any Thing of that, of which we Know 


Nothing, and which is not Derived into our Minds from Nature, but m_—_ our 
own Fancies and Amuſements. 


- Anorarr Thing Obſervable in this Article is, that all our Simple 18 are Af. 


er to be True, as if it were e they ſhould be Falſe, whereas we have 


given ſeveral Inſtances in F. 38. in which our Simple Ideas may not be Anſwerable 


to Nature, and therefore Wenn to the Preſent Article W As in u that der re hg 
ma were Proved Fantaſtical. 

Bur it is Surprizing, that this Philoſophy: ſhould Aſſure us, ho: our Simple ads 
dinnot be Falſe, whether we Judge or Suppoſe them to be in Things themſelves or 
no, that is, whether the Blue is in the Mind, or the Violet, in an Article, which Ex- 
preſly Maintains, that when the Mind Judges or Suppoſes any Idea Conformable to 
ſome Real Exiſtence, it is True or Falſe, as that Suppoſition is ſo; If therefore the 
Mind Judges or Suppoſes the Blue to be in the Mind, when it is in the Violet, or 


the Contrary, and that Judgment or Suppoſition is not True, is it not Plain and 


Notorious, that ſuch an Idea muſt be Falſe according to it's own Confeſſion? And 
the ſame may be Argued in Reſpect of the Different Structures of the Organs, for 


if Different Ideas are en from what we Judge c or Suppoſe to be, ſuch Simple 
Ideas muſt be Falſe Ones. 


LasTLY, Complex Ideas of Modes, it is aid cannot be Falſe, whereas we have 


_ already ſhewn, they may be True or Falſe, according as they Correſpond, or not, 


with the Real Exiſtences of Human Actions, to Wich they are to be Referred, and 
not to themſelves, as their own Archetypes. 


As to the Third, it is Manifeſt, that our Ideas of Stbſtarices are e Falſe becauſe not 


Agrccable to Nature. 
IN Concluſion therefore upon theſe Three Jaſt Chapters, we ſay, that True and 


Falſe Ideas are in the Main the ſame with Adequate and Inadequate, and with Real 


and Fantaſtical ; That Ideas may be Juſtly ſaid to be Real, Adequate, or True, when 
they Exactly Correſpond and Anfwer to the Real Adequate, and True Cauſes, from 
which they are Derived, that they are then Fantaſtical, Inadequate, or Falſe, when 
they are made and Created by the Mind, Without any W on /a Real Nature 
to Produce them; And therefore. | 

* | | | | FIRST, 


me ſhould be another Man' s Blue; ſince my Idea and his are 'both Derived nt 
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"i n 22 — CN bo the Natl Pw in External Gbjects in Conjunction with thoſe 
of the Mind to Imprint them there; But if we Affirm any Thing of theſe» Simple L 
deas, either that they are Repteſentations and Patterns of Things themſelves, chat is, 
that the Blue in the Mind Exiſts in the Violet; or that they Enter the Mind Sepa 
\rately and not Combined with Others, which this Philoſophy. Teaches; or if we 
make them -/ bſtracted Ideas, and Genetal Ones; or Suppoſe them to be Introduced 
into the Mind by the Action of Material Beings, without any Action of the Mind 
it's ſelf, and by a mere Paſſion of it, Conſidered as a Raſa Tabula, which is alſo 
done by this Philoſophy; or if we en any Thing of theſe: Simple Ideas, which 
is not e to A aner then Sch * 2 0 Ideas are A ere . 
and balſeao 15 Tr 1 4 1 
SkcoNp, een Modes 10 Fu. v4 Mind, by 4 Vue or Arbi 8 
Aber Simple Ideas, which this Philoſophy only Takes Notice of, and An 4 10 ws 
Real, Adequate, and True, are Fantaſtical, Inadequate, and Falſe; becauſe they are 
- Creatures of the Mind, and are not Suppoſed: or Imagined to be Referred to any 
Real Exiſtence in Nature; On the Contrary, Complex Modes, which are Derived 
from, and are Conformable to, the Real Exiſtence of Human Actions, with the Prin- 
ciples and Motives 4 Fan. are 8 al er + and: e by: Whatever Names we 
pie hen!) 2571937 EI mt 5 
ITumpd, Gelen Ales of nene are in Reſpelt ” the Bangs 6 chit, which 
no One Knows what it is, and is therefore only a Thing Contrived by the Mind, 
Fantaſtical, Inadequate and Falſe; But in Reſpect of the Collection of Properties, 
which Really Exiſt in Nature, Real, Adequate, and True; If yet we make this 
Collection of Qualities or Properties to be a Juſt Idea of the Subſtance, in Which 
they Inhere, it is a Fantaſtical, Inadequate, and Falſe Idea, becauſe ſuch a Collection 
is at the beſt Defective and Imperfect; And the only Real, Adequate, and True I- 
dea of a Subſtance is, when we know the Eſſence and Eſſential Properties of it, 
Which: we haye before Explained. from the Doctrine of the Expanſive and N 


ive Forces. 7 
o Account fot the Extravagant Fanblas; Opinions and Per- 


Conrerning the") F. 41. Tus Fhiloſophy, t 
4ſpciation of ſuaſions of Men in Matters of Truth and Falſchood, Proceeds to Tell us, that beſides a 
Mr. Locke's Natural Correſpondence. and Connexion of our Ideas with one another, which it is 
rd „ the Office and Excellency of our Reaſon to Trace, there is an Accidental One, 
"ix 4 oo which is wholly Owing to Chance or Cuſtom; by which, Ideas, which are not at 
all of Kin, come to be ſo United in ſome Men's Minds, that it is very Hard to Se- 
parate them; they always keep Company, and the One no ſooner comes into the 
Underſtanding, but it's Aſſociate Appears with it, and if they are more than Two, 
the whole Gang, always Inſeparable, ſhew themſelves: together; This Strong Combi- 
nation of Ideas, not Allied by Nature, the Mind makes in it's ſelf, either Volun- 
tarily, or by Chance; and hence it comes in D Different Men to be very Different, accord- 
ing to their Different Inclinations, Educations, Intereſts, &c. Cuſtom ſettles Habits 
of Thinking in the Underſtanding, as well as of Determining in the Will, and of 
Motions in the Body; all which ſeem to be but Trains of Motion in the Animal 
Spirits, which once ſet agoing, Continue on in the ſame Steps, they have been uſed 
to, which by often Treading are Worn into a Smooth Path, and the Motion in it be- 
comes Eaſy, and as it were Natural. b 

Tuis Combination or Aſſociation of Looſe and independent Ideas in our Minds 
is of ſo great Force to ſet us Awry in our Actions, as well Moral, as Natural, and 
in our 2 Reaſonings, and Notions themſelves, that Perhaps there is not any 
one Thing, that Deſerves more to be Looked after. 

THus, the Ideas of Goblins and Sprights, have Really no more to Jo with Dark- 
neſs than Light, which yet by a Fooliſh Maid may be ſo often Inculcated and Raiſed 
together in the Mind of a Child, that he may not be able to Separate them again, 
as long as he Lives; But Darkneſs ſhall ever after bring with it thoſe Frightfull L. 
deas; If a Man has Suffered Pain or Sickneſs in any Place, if he Saw his Friend 

Die in ſuch a Room, when the Idea of the Place or Room Occurs to. his Mind. it 


brings that of the Pain and Diſpleaſure with it. 


Tus, 


| Tilt, in thera Habits, let the Ideas of Being and m_ be ſtrongly Joitied, 
either by Education or much Thought, what Notions, what Reaſonings will there 
be about Separate Spirits? Let Cuſtom from very Childhood have Joined Figure 
and Shape to the Idea of God, and what Abſurdities wil that Mind be Liable 
to about the Deity? Let the Idea of Infallibility be Joined to any Perſon, and then 


One Body in Two Places at Once ſhall be Swallowed for a Certain Truth; when- 


ever that Infallible Perſon Dictates and Demands Aſſent without Inquiry. 

Tris Wrong Combination or Aſſociation of Ideas Eſtabliſhes the Irreconcileable 
Oppoſition between Different Sects of Philoſophy and Religion; for we cannot Ima- 
gine every One of their Followers to Impoſe Willfully on himſelf, and Knowingly 
Refuſe Truth offered by Plain Reaſon ; Intereſt may do Something, tho' that cannot 
Work whole Societies of Men to ſo Univerſal a Perverſeneſs; Some Independent 
Ideas are by Education, Cuſtom, and the Conſtant Din of a Party, fo Coupled 
in their Minds, that they always Appear there together, and they can no more Se- 
parate them in their N houghts, than if they were but One Idea, and they Operate, 
as if they were ſo 3 This gives Senſe to Jargon, Demonſtration to Abfurdities, and 
Conſiſtency to Nonſenſe, and is the Foundation of the Greateſt, if not, of All the 
Errors in the World. 

This is a Summary Account of the Preſent L Doctrine of the Aſſociation of Ideas, 
in which it muſt be Firſt Inquired, whether there is in Reality ſuch an Aſſocia- 


tion or Combination of them; and Second, whether the Inſtances Alledged do 


Prove it 
A Firſt, that there is no ſuch Aſſociation or Strong Combination of our Ideas, 
by which One Enters Forcibly into the Mind in Conſequence of the Other, but 
only that it is a Quick and Lively Recollection of Ideas One after Another, and 
which the Mind at Pleaſure can Separate and Disjoin, ſeems Plain from Hence. 
FiRsT, Becauſe otherwiſe, ſince this is Eſteemed by the Preſent Philoſophy, to be 
the Foundation of the Greateſt, if not, of All the Errors in the World, Men would 
not be Chargeable with, or Accountable for, thoſe Errors, which would be N eceſſary, 
and not in their Power to Avoid; But it is Unteaſonable to Suppoſe, that we ſhall 


not be Anſwerable to Almighty God for what is Awry in our Moral Actions, if 


not in our Natural, as Well as in our Paſſions, Reaſonings, and Notions themſelves; 
ſince it is Told us, that Perhaps there is not any one Thing, that Deſerves more to 
be Looked after 3 But it is likewiſe Unreaſonable to Imagine, that we ſhall be An- 
ſwerable for an Aſſociation of Ideas, which, by Chance or Cuſtom, utiheeded by us, 
are ſo Strongly Linked and United in the Mind, that we ſhall never, it is Poſſible, 
be able to Separate them, no more, than if they were but One Idea, and Which Ope- 
rate, as if they were ſo. 

_ SECOND, Becauſe, if we may be Allowed to Reaſon, as this Philoſophy dts in 
it's Chapter of Identity, from Engliſb Phraſes, and Ways of Speaking, we Generally Say 


in ſach Aſſociations, that ſuch a Place, or Thing, or Notion, Puts us in Mind of 


Another, to which it has been Aſſociated, as fach a Room, of a Friend that Died 


there, Darkneſs, of Goblins and Sprights, &c. Which at leaſt ſhews, that in the 


Strongeſt Combinations of our Ideas, we Take and een them only to be Ideas of 
Memory and Recollection. 
THIRD, Becauſe there cannot well be a Stronger Aſſociation ar Ideas than there 


is in the Leſſon of a School- Boy, which he Perfectly Retains, and can Repeat with- 


out the leaſt Heſitation, and with the utmoſt Quickneſs and Fluency; And yet theſe 


Idcas are only Ideas of the Memory or Recollection, and were never Imagined to 


Enter Forcibly into the Mind by a Mechanical Aſſociation, ſo that if One makes 
its Appearance there, the whole Gang, always Inſeparable, ſhew themſelves together; 
Since he can Stop at every Word, Verſe, Line, or Period, which Evinces, that they 
are Entirely under the Direction and Conduct of the Will, and are as much Separa- 
ble by the Pleaſure of the Mind, as any other Ideas whatſoever. 

FOURTH, Becauſe, That there is a Power in the Mind of Perceiving, of Comparing, 
Compounding „ and Dividing, and of Recollecting it's Ideas to a Great Degree of 
Quickneſs, is Owned and Confeſſed; But it is Inconceivable, that there ſhould be a 
Power in it of Aſſociating them in the Senſe of this Philoſophy, that is, Really a 
Names . not — them, but Receiving them already Mechanically Aſſociated, 

and 
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and Joined together; This ſeems to be, to make thi Mind an Active Wan Gd 
© yet a mere Paſſive and Mechanical One at the fame Time, which is little Leſs than 
a Contradiction; If therefore a Power Acknowledged in the Mind, as that of Me- 
mory and Recollection, is Sufficient to Solve theſe Imaginary Aſſociations, it is Irra- 


tional to Introduce a- Hleehinaita: into my WICK is not Known to de there, in Order | 


to Account for the. 

Fi TH, Becauſe, which was to be our Scbond Taquiley; None of his Mäc Al- 
14880 do Prove or nne * a Mechanical Aſſociation or COMIN of our 
ei 

Fon Firſt, it doro n not Gow this Neceſſary Aſſociation Come; tar ich a Neceſſary 


Aſſociation of Ideas in Different Men is very Different according to their Different 


Inclinations, Educations, Intereſts, &c. Unleſs ſuch a Neceſſary Aſſociation is Proved, 


and therefore this is no Inſtance of the Thing, but a Preſumption of it; And we 


may as well and more Juſtly Say, that there is no ſuch Aſſociation of Ideas, but 
that Men Judge Differently of Things, according to the Different Powers in their 
Mind of Perceiving, Recollecting, Compounding, Comparing, Cc. and that Inclina- 
tion, Education, and Intereſt, are only Accidental to the Mind, but can never Over- 
bear the Real Powers of it, of Perceiving, Recolletting, and Judging. 7 
SECOND, As to Cuſtom Settling Habits of Thinking i in the Underſtanding, as well 


as of Determining in the Will, and of Motions in the Body, and all Ariſi ing from 


Certain Trains of Motion in the Animal Spirits; How is this a Proof of lach an 
Aſſociation? A Man may Acquire a Habit of Thinking without Suppoſing his Ideas 
are Inſeparably Linked and United together; Beſides, what is here Called a Habit of 
Thinking, may in Reality be no more than a Habit of Remembering, and Memory 
is often inen by a Train of Motion in the Animal Spirits, which once ſet a- 
going Continue on in the ſame Steps, they have been Uſed to; But what theſe Ani- 
mal Spirits are, or whether there are in Reality any ſuch Spirits, is yet Unknown, 
and therefore cannot much Clear this Matter of the Aſſociation of our Ideas. 
TRHInd, the Ideas of Goblins and Sprights are not ſo Connected with Darkneſs, 
that the Idea of the Latter ſhould N eceſſarily Raiſe in us the Idea of the Former, 


for the Weakeſt and moſt Timorous Mind is under no ſuch Apprehenſions, whilſt 
Dourage and Reſo- 
lution can Throw off and Divert them; On the Contrary, even in Day-Light Minds, 


it is in Company with Others; And if Alone, by a Moderate C 


which are Subject to ſuch Fears and Terrors, will not be without them in Retire- 
ment and Solitude, and Eſpecially in a Room, which has been Reported to be 
Haunted, or in the Body of a Church, with the Doors Locked, and Amidſt the Graves 
and Sepulchres of the Dead. The Caſe is this, upon any of theſe Occaſions, the 


Mind Recollects ſeveral Stories, which it has been Told in Relation to Sprights, or 


Goblins, or Ghoſts Appearing after the Deceaſe of thoſe, who have been Interred, 
by which it is Frighted and Scared; but it may by a Steady Reliance on the Divine 
- Goodnels, or by a Fixed Reſolution and Intrepidity, Maſter ſuch Groundleſs Fears and 
Separate thoſe Ideas, which it's Memory Suggeſts; Theſe Inſtances therefore are Re- 


ſolved into Memory and Recollection, and are not in the Leaſt any Proof of the 
Aſſociation Pretended. Tis True, there is ſomething in Darkneſs Peculiar to it, 


which Naturally gives us a Horror, and Dejection of Mind, and therefore a Kind of 


Cowardice from the Contractive Force of it, as Light is Connected with Chearfull- 


neſs, Vigour, Alacrity, and therefore Courage, from the Expanſive Force; But this is 
no more, than what we in fome Meaſure Obſerve in Birds and Animals, and 
even in Vegetables and Plants, which Droop and Languiſh in the Night, but are 


Brisk and Lively with the Riſing of the Sun; Which alſo Furniſhes us with the Ac- 


count of another Phænomenon in Nature, why Studious Men, if they Spend the 


Night in Contemplation and Attention, and the Day in Repoſe. Contract ſuch a 


Dejection of Mind, and ſuch a Fear and Deſpondency in it, as is always Infinitely Pre- 
judicial to Them; However this is Plain, that ſuch a Connexion of Fear and Horror 
with Darkneſs is Natural, and is not Owing to any Imaginary Aſſociation of Ideas, 
Derived from the Stories and Tattle of a Nurſe. 


FoUuRTH, when a Man has Suffered Pain or Sicknels in any Place, or Saw his 


Friend Die in ſuch a Room, the Place or the Room only gives Occaſion to the 
Mind to Recall or Revive thoſe Ideas of Pain or Diſpleaſure in it; Which does not 
7 Prove 


A 8 
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Prove a Mechanical Aſſociation of theſe Ideas, but a Power in the Mind to Recol- 


lect them upon - ſuch Intimations. This brings to my Thoughts the Artificial 


Memory, Deſcribed by the Author to Herennius, Practiced amongſt the Ancient 
Romans, Which the Orators made Uſe of to Enable them to Repeat Memoriter, 


and Verbatim, or Nearly, what they had before Premeditated for their Audience, and by 
the Aſſiſtance of which no Doubt it was, that Hortenſius Pronounced his Oration; 
for Meſſala Word for Word, as he had Contrived and Set it Down in his own Mind, 
without any Tables or Writing; and which Twly gives us, as a Great Inſtance of the 
Memory of Words in that Orator, as he Informs us, Lucullus was ſuch an Example 
for the Memory of Things; who, tho he was wholly Unacquainted with the Art of 


War, when he went as General againſt Mithridates, yet by Reading only the Hiſto- 
ries and Exploits of other Generals before him in his Paſſage from ahh to Greece, 
and in his Expedition againſt that Prince, became the moſt Accompliſhed General of 


his Age; And what was this Artificial Memory? It Conſiſted in making Choice of a 
Certain Number of Loci, or Places, which were Diſtinguiſhed from each Other by their 
Order, of Firſt, Second, exc. by Various Spaces, Figures, and Intervals, and by Certain 
Marks and Characters, which were Affixed to every Fifth, or Tenth Place of them; 
Theſe Places were Inculcated on the Mind fo often, and ſo Strongly, by a Frequent 
Repetition of them, that a Perſon, Complete in his Art, could Recite theſe Places 
in Order, Backwards, or Forwards, or by any other Ways of Combining them ; Theſe 
were Conſidered and Eſteemed in the ſame Manner as Paper, or a Raſa Tabula, on 


which any Characters were to be Writ, or Engraven; And which were to Serve 


all Occaſions of Writing, as a Book of Vellum, which, upon the Daſhing out of 
the Former Impreſſions made by a Pencil, is Fit to Receive any New Ones; When 
the Mind was Furniſhed with theſe Loci or Places, whatever was to be Repeated by 
the Memory, was Conceived in Images and Repreſentations of Things, which were 
Set down in Order, the Firſt Image in the Firſt Place, the Second in the Second, 
and ſo on; By theſe Means the Orator by going over the Places, which were Fami- 
liar to his Mind, Raiſed in himſelf the Images, which he had Affixed to thoſe Places, 
das in the Inſtance, which we are now Conſidering of a Room, or a Place, which 
Excites Certain Ideas in us Peculiar to thoſe Places; This I Believe is the Strongeſt 
Inſtance, which can be given, of an Aſſociation of Ideas, which, it is ſomething Won- 
derfull, ſhould Eſcape the Great Learning and Reading of this Philoſophy of them, 
which to ſhew it's Acquaintance with Antiquity, ſometimes makes Mention of 


Alexander, and Bucephalus, and Socrates, tho it may be almoſt Queſtioned, whether it 


Knew much more, than that the one was a Man; the other a Horſe, and the Laſt 


a Philoſopher ; in the fame Manner, as it Aſſumes in it's Explanations of it's 
Doctrine, that the Three Angles of a Triangle are Equal to TWo Right Ones, and 
yet One may Reaſonably Think it's Knowledge of ſuch a Propoſition was rather from 
Hear- ſay, than from a Demonſtration of itz Omitting which, this Greateſt Inſtance 


of an Aſſociation of Ideas is Plainly Reſolved into the Ideas of Memory and Re- 


collection, and the Mind can Separate and Disjoin them, as it Pleaſes; For it could 


Remember theſe Places in Order, Backwards, or Forwards, or by other Ways of 


Combining them; It could Diſpoſe Certain Images in theſe Places, and then Ex- 


punge them, and Affix others in the Room of them; All which ſhews, that there 
was no Mechanical Aſſociation of theſe Ideas, but all of them were under the Ma- 
nagement and Government of the Mind and the Will, which made Uſe of them to 
thoſe Deſigns and Purpoſes, which it Intended. 

FIFTH, Intellectual Habits are given, as another Inſtance of this Aſſociation; But 


can any One Perſuade himſelf to Think or Believe, that the Parhyliffs, or Anthrope- 


morphites Aſſerted the One, that all Being, and all Nature, were Matter, the Other, 
that Almighty God was in the Form of a Grave and Venerable Old Man, from an 
Aſſociation of Ideas, and not from a Falſe Connexion of, and a Groſs and Abſurd 
Reaſoning upon, them? Or can we Suppoſe the Romaniſts to Embrace their Doctrine 
of Tranſubſtantiation from the Infallibility of their Guide, when thoſe, who Diſown 
and Renounce the Latter, and Place it in the Church, and in General Synods and 
Councils, yet Patronize and Defend the Former? Theſe are not therefore Examples 
of the Aſſociation of Ideas, but of the Weak and Erroneous Concluſions of Human 
Reaſon; And as to what Reſpects Tranſubſtantiation, which we take to be a Dott- 
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rine, neither Juſtify d by Scripture, nor Agrecable to Nature or Minen, yer. 4 
Syſteme of Ideas ſhould not too Haſtily Determine, what is Poſſible, or not, in the 
Change or Alteration of Subſtances, which is ſo Entirely Wow of What er Arc, 
or wherein they Conſiſt. 5 

SixTAH, In the lrreconcileable Gee whichi is found between Different Seas of 
Philoſophy and Religion, it is not Probable Indeed, that whole Societies of Men ſhould 
be Wrought to ſo Univerſal a Perverſeneſs, as that every One of them ſhould Know- 
ingly Maintain Falſehood. This Irreconcileable Oppoſition does not yet Appeat to 
be Eſtabliſhed from ſuch Wrong: Combinations of our Ideas, which by Education, 
Cuſtom, and the Conſtant Din of a Party, are ſo Coupled in our Minds, that we 
can no more Separate them in our Thoughts, than if they were but One Idea, bur 
from Men's Different Faculties and Powers of Perceiving Things, of Viewing and 
Comparing them, and of Judging: and Reaſoning upon them, which may be ſome- 
times as Various as their Complexions, and by which cach Perſon ſhall Imagine him- 
ſelf to be in the Right. Thus in the Diſputes of a Plenum and Diſſimilar Matter, or a 
Vacuum and Similar Matter, which I have ſhewn muſt be Connected together, 
| Philoſophers have Diſagreed; which Diſſenſion cannot be Owing to a Mechanical 
Aſſociation of Ideas, but to Men's Different Apprehenſions of Nature, even Perhaps 
after the Stricteſt Inquiry and Scrutiny into it; They Look upon it in a Different 
Light, and he who has Formed his Ideas Concerning it with the moſt Exactneſs, and 
| Reaſons upon it with the greateſt Accuracy, Bids the Faireſt for Truth, and is the 

moſt likely not to be Deceived: And the ſame may be ſaid in Reſpect of Religion 
ad the Scriptures; The Two Grand Diſtinctions in Chriſtianity are Thoſe of Pro- 
teſtantiſm and Popery, and in Proteſtantiſm, Thoſe of the Orthodox, and the Socinian 
or Arian Faith; it would be too Hard an Imputation not to Think, that there may 
be Men of Integrity in all theſe Perſuaſions, and that That, which makes ſuch Men 
Differ, is not a Wrong and a Mechanical Aſſociation of Ideas, but a Falſe and Un- 
due Connexion of Ideas from Falſe Views and Notices of Things; Their Powers 
and Faculties of Perceiving, Reaſoning, and Judging, are not the Same, but Every 
One Concludes Right according to his own Premiſſes, and Every One is Convinced 
by the Force of his own Demonſtrations z But he who Examines his Ideas in Reli- 
gion with the Greateſt Care, and Argues with the Greateſt Strength and Force upon 
Them, and Penetrates the moſt into the Nature and Senſe of Reyclation, will Come 
the Neareſt to Truth, and will Prefer Proteſtantiſm to Popety, and rather Chooſe 
to be in the Orthodox, than in the Arian or Socinian Scheme. This Philoſophy of 
Ideas was Unwilling however to Charge all theſe: Errors upon Human Reaſon, 
which is only Anſwerable for them, and would have been Glad to have Shifted off 
the Load upon an Imaginary Aſſociation of Ideas of it's own Inventing; That Rea- 
ſon might ſtill be an Infallible Guide, a Light ſet up by Almighty God in our Minds, 
and a Ray of the Divinity. But it is too Notorious in Fact and Experience to be 
- Concealed, and of which all the Modern Philoſophy, as well as this Syſteme of 
Ideas, is a Standing Evidence; That Neaſon is a Deſultory and a Vagrant Term, and 
Others Thar is Reaſon to Wheie: Socictics of Men, which is not ſo to a Thouſand 

era. 
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CHAP. IX. 


of Words or relate in Gin Of the Sig Shifeation of Wards Of Ge- 


neral Terms ; Of the Names of Simple Teas + 3 Of By Names of Mixed 
| Modes and Relations ; Of the Names of Subſtances 5 Of Particles; Of 
Abſtract and Concrete Terme; Of the I — — of Words ; of the 
Abuſe of. Words ; * the Remedies 9 3 Foregoing ref , and 


last. 


F. 1.CAINCE There is a Cloſe Connexion betwixt Ideas and Words, it is (aid it TP Words or 
will be Neceſſary to Conſider Language, which Man, being a Sociable ita Tm 
Creature, was Furniſhed with by God, as the Grear Inſtrument and Canton Tye of Mr. Locke's 


Society; and therefore had his Organs ſo Faſhioned, as to be Fit to Frame Articulate Effy. 


Sounds, which he might be Able to Uſe, as Signs of Internal Conceptions, in Or- 8 


der to make them Known to Others. 


Bur it was not Sufficient for the Perfection of Language, that Sounds might be 


made to Stand for Marks of Ideas in our Mind, unleſs they could at the ſame Time 


Comprehend ſeveral Particular Things; For the Multiplication of Words would have 
Perplexed their Uſe; And hence Aroſe General Terms, which are Expreſſive of Ge- 


neral Ideas, as Particular Ones are of Particular. 
THERE are, it is Told us, other Words, which Signify the Want or Abſence of J- 


deas, as ene Barrenneſs, Gr. which Relate to Poſitive Lens and Signify their 


Abſence. 
LASTLY it is Obſerved, that the Words, which Stand for Actions and N otions, 


quite Removed from Senſe, are Borrowed from Senſible Ideas, v. g. to Imagine, Ap- 


prehend, Comprehend, Underſtand, Adhere, Conceive, Inſtill, Diſguſt, Diſturbance, 


Tranquillity, which are all Taken from the Operations of Things Senſible, and Ap- 
plied to Modes of -T hinking ; ; Spitit is no more than Breath, and Angel a Meſſen- 
ger; ſo that Nature is Suppoſed, even in the Naming of Things, Unawares to have 


Suggeſted to the Beginners of Languages, the Originals of all their Knowledge; 


whilſt, to make Known to Others, any Operations they Felt in themſelves, or any o- 
ther Ideas, that came not under their Senſes, they were Fain to Borrow Words om 


the Ordinary and Known Ideas of Senfation. To which we Anſwer. 


As to the Meaning and Deſign of Language, That is Confeſſed on all Hands, tho Anſwer to the 


Foregeing At 


it muſt be Said, that Letters, and Words Written, or Dumb Signs, are likewiſe Ex- "=" 
preſſive of our Thoughts and Ideas, as well as Articulate Sounds, tho not to ſo 
Great a Perfection; And Society might be Preſerved even thoſe Ways; Of which 
Laſt very Surprizing Stories are Told, and which Shew, that there is ſomething In- 
finitely Superior in the Mind of Man, to That of Brutes, even, where Both of them 
are Deprived of Language. 

Bor it is not Certain, that our Ideas are Originally Derived Gow Senſation, be- 
cauſe we make Uſe of Words Taken from the Operations of Things Senſible. 
| Finsr, Becauſe there is no Connexion betwixt the Naming our Ideas, and the 
Origine of them; For tho” they were Derived from one Source or another, we might 
Uſe Metaphorical Expreſſions Borrowed from Either, where there is an Analogy be- 
twixt the Operations of the Mind and Body. Thus we often Transfer the Opera- 
tions of the Mind to thoſe of Body, as well as thoſe of Body to the Mind, where 


there is a Similitude and Agreement with each Other; For we Call Colours, Lively, 
or Faint, and Languid, a Sound Vigorous and Strong, or Weak and Feeble ; we At- 


cribe the Paſſions of Love, Fear, and Abhorrence, to Inanimate Beings 3 and the 
Beautifull Expreſſions of Language, Invented by the Wits and Genius's of it, can ne- 
ver be made an Argument in Philoſophy, for the Formation of One, from the Ori- 


gine of our Ideas. 
SECOND, Becauſe there is nothing more Plain, than that there are Operations i in 


18 Mind, as Doubting, Fearing, Ae Memory, e Judging, Reaſoning, 


Siſſl2. Cc. 
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&c. which have no Kind of ee 7 with the 1 91 Scaible Wh 
and therefore muſt Originally have ſome Arbitrary Names Invented to Denote them, 
which do not Depend upon any Operations without us. 

Taisp, Becauſe all which is in our Mind, and all the Ideas of i it, are not Origi- 
nally Derived: from the Impreſſions, of External Objects, ſince there is an Innate Senſe 
in it. Previous to any ſuch Impreſſions ;' For, if there were not, it would be as Im- 
poſſible for Them to. Produce Senſe in the Mind, as to do it in any Piece of Matter, 
Which is Acknowledged to have no Senſe; Therefore Senſe muſt be Originally Ex- 
iſting in the Mind, otherwiſe it could never be Produced in it by the Actions of 
Things Inſenſible: Nor is it Sufficient to Say, that there may be a Capacity of Sen- 
ſation in the Mind, but no Explicit and Real Senfe, till Excited by External Impreſ- 
ſions; Becauſe a Capacity, for Inſtance, of Burning in Fire does Actually Infer a 

Real Quality of Burning in the Fire; And the ſame may be faid of Senſe or the 
Mind, that it's Capacity of Senfation muſt Conclude an Actual Senſe in it; And 

therefore the Ideas of Perception, Memory, Hope, Fear, and other Operations bf the 
Mind, may from that Innate Senſe, Which it has, as well, for all that we Know, 
Exiſt before, as after, Senſation from External Impreſſions. 

FourTHn, Becauſe there is Really an Analogy betwixt the Operations of the Mind 
and Body, Founded in Nature, as we have ſhewn in our Doctrine of the Expanſive 
and Contractive Forces, and therefore Expreſſions to Denote the Operations of Each 
may be Promiſcuouſly Borrowed from One Another; For there is a Real Gravity and 
Levity in the Mind, with other Affections, which Attend them, as there is a Real 
Gravity and Levity in Bodies, with their Peculiar Qualities, which belong to them; 
The Firſt being the Reſult of the Contractive Forces in Each, and the Laſt of the 
Expanſive. This Philoſophy Proceeds. 

of the Signif- FJ. 2. WorDs then are made Uſe of by Men, a8 Signs, or Senſible Marks, of their 


_ ee Ideas, yet not upon the Account of any Natural Connexion between Articulate 


Eſſay, Sounds and Certain Ideas, for, if ſo, there would be but one Language amongſt all 


Chap. 2. Men, but by a Voluntary and Arbitrary Impoſition, and ſuch Words Stand for No- 
* thing more but the Ideas in the Mind of him, that Uſes them; For, when a Man 
Speaks to Another, it is, that his Sounds may make Known his Ideas to the Hearer ; 
Thus 4 Child, that takes Notice of Nothing more in Gold than the Yellow Colour, 
Calls the ſame Colour in a Peacock's Tail 'Gold 5 Another, that hath better Obſerved, 
Adds its Weight to its Colour, and then the Sound, Gold, Stands for a Complex 
Idea of Yellow, and Great Weights  _- 
Wonkbs, being Voluntary Signs, — —5 be Sed on Things we Know. not, this 
Sond be to make them Sounds without Signification; A Man cannot make his 


Re Pre Words the Signs either of Qualities in Things or of Comnceptions. in the Wins of 


i An thier; whereof he has None in his Own. |: 

Ino Words Signify Nothing, but the Ideas in Men' 0 Minds yu they are in 1 
Thoughts Secretly Referred to Two other Things. 

Fiksr, They Suppoſe their Words: to be Marks of Idea: in the Minds of other 
Men, with whom they Communicate, elſe they could not Diſcourſe Intelligibly with 
One Another; And in this Caſe they Think it enough, that they Uſe the Word in 

the Common Acceptation of that Language; — do not Hrambine, whether Their 7 
deas, and Thoſe of Other Men, be the ſame. 

'StEconD, They Suppoſe their Words alſo to Stand for the Reality of Things ; 
And by a Conſtant Uſe and Connexion, the Sounds, or Names Heard, almoſt as 
Readily Excite Certain Ideas, as if the Objects themſelves were Preſent to the Senſes ; 
and becauſe we do not Preciſely Examine into the Signification of Words, which we 
Frequently Learn before the Ideas they Stand for, we often ſet our Thoughts more 
on Words than Things, and ſometimes Speak them, as Parrots do, without any Mean- 
ing at all; But if they are of Uſe and e I: there is always a Connexion 
between the Sound and Idea. 

© SINCE therefore Words Signify our Ideas by an Arbitrary Impoſ ition, every. Man 
has an 'Inviolable Liberty to make Words Stand for what Ideas he Pleaſes; it is Tru, 
Common Uſe by a Tacit Conſent Appropriates Certain Sounds to Certain Ideas in 
all Languages, to which if we do not Conform, we cannot Speak Properly, and un- 
leſs our Words Excite the fame Ideas in the Heater, which we make them Stand 
For, we cannot Speak Intelligibly. Thus far This Doctrine. THIS 
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THIS Philoſophy, by the foregoing Account of the Signification df Words, ſeems 4nfwer os che 
to Vary it's Sentiments ; Sometimes Language is to Maintain. Society amonglt Men, 83 
and then it muſt Signify ſomething more than the Ideas in a Man's ow n Mind, that is, the Langage 
the Ideas, which are in Other Men's; Afterwards it Denotes only our Own Ideas, vet : fie 91 
with a Secret Reference to thoſe of Others, and to Things themſelves ; Then it is a 
Mere Arbitrary Impoſition of Words and Terms, but yet again, - we Tacitly Con- 
ſent to Thoſe, which Others have Impoſed, and Uſe has made Common, and which 
will Raiſe the ſame Ideas in Other Mens Mind's, which we have in our Own; In 
ſhort, if we were to make Uſe of that Arbitrary Language, which this Syſteme of 
Ideas Says, we have a Right to, it Owns we ſhould neither Speak Properly, nor In- 
telligibly, which yet ſeem to be Eſſential to the Deſign of Language according to it's 
own Confeſſions. No one I Believe will Deny, that we might, if we Pleaſed, make 
Uſe of a Triangle to Signify Perception, a Square might Denote Memory, a Circle 
Recollection, and a Pentagone might be a Good Sign or Mark for Judgement, as 
well as any Combinations of Letters in the Alphabet; But this would be ſuch. a Chi- 
merical and Fairy Language, that no one would either Think it worth his while to 
Learn, or to Diſcourſe, or Diſpute, about it. 

REAL, and not a Chimerical, Language, therefore does not only Conſiſt of Words, What 4 Rea. 
which Stand for Nothing more than the Ideas in the Mind of him, that Uſes them, _— 1 
but which alſo Stand for the Ideas of them, with whom we Converſe, and ſo far as grage it. 
our Knowledge Reaches, for the Ideas of Things themſelves. If it were not fo, if 
Language only Terminated in Marking and Noteing our own Ideas, I would Ask, 

how it would be Poſſible for us to Communicate our Ideas to Others, which yet is 

the Principal Intention of it ? This is a Problem, which I Apprehend the Preſent | 
Philoſophy could not Solve, and therefore Left it; For this is the Chief Thing to be 
Explained in Real Language, how it is ſo Contrived, as to Expreſs our own Thoughts 

or 2 by Articulate Sounds, which Articulate Sounds ſhall Raiſe the ſame Thoughts 

or Ideas in Others, which we have: This, which is the Grand Difficulty, is Wholly 
Unaccounted for here, and all the Anſwer is, that every One may Name Things for 

himſelf, and when Men come to Converſe with One Another, they Uſe Words in 

the Common Acceptation without Examining, whether their Ideas be the ſame. — 

ON the Contrary we Say, that Men do Endeayour in Language, as far as they The en, 
can, to Expreſs the ſame Ideas by the ſame Words; and the Queſtion or Problem is, te, les as 
Firſt, How, when Ideas are Latent only in our own Minds, we ſhould make Uſe of a Rea! Lan. 
ſuch Articulate Sounds, which have no Connexion with thoſe Ideas, and vet ſhall 20 3 
Communicate them to Others; Second, it will be alſo Proper to Inquire, How proſe not only 
Dumb Signs can Impart the ſame Ideas to Others, which we Have. 10 3 1 

As to the Firſt, it muſt be Said, and cannot be Denied, that the Ideas of Senſation, eee wei} in 
or Thoſe, which Proceed from the Impreſſions of External Objects, Lie in Common Reſpe of Ex- 
to any Two or More Obſcryers, Who Live in the Same Community with each Other, Gon 
and therefore they may Call, What they Jointly See and Obſerve, by One Certain Name; 
Thus, if Two, or Three, or More, See the Same Subſtance of Gold, They All Call it 
by the Same Name, and as They haye much the Same Faculties of Perceiving, They 
Conclude their Intrinſick Perceptions and Ideas of it are the Same; For it is no more 
Probable, that the Yellow of Gold in the Idea of One Man, ſhould Produce the 
Idea of Bluę or Violet in Another, than that the Whole Idea of the Subſtance of 
Gold in one Man, ſhould be the Idea of Indigo in Another, or that the Idea of the 
Weight of a Pound in One, ſhould be the Idea of an Ounce in Another: The 
Powers of Perception from External Objects are very nearly Alike in all, as is Evi- 
dent from their Agreeing to Call their Perceptions of them by the ſame Name; 
For, if what was One Man's Blue, was Another Man's Yellow, or what was One 
Man's Gold, was Another Man's Indigo, or what was One Man's Pound, was Another's 
Ounce, it would be Impoſſible for Men to Talk or Diſcourſe with any Kind of 
Conſiſtency with each Other. Tis True, from the Different Force of the Perceptive 
Faculties in Different Men, the Same Kind of Ideas may be Received or Apprehend- 
ed with a Greater, or Leſs, Quickneſs and Vivacity, and One Man may Perceive the 
Yellow of Gold, or any other Quality of Body, with Greater Spirit, Life, and Atten- 


— than Another, but the Nature or Kind of the Idea it's ſelf will be much the 
ame. | 


| Tris 
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er "Ts therefore is not ſo Hard to Determine; But, How we ſhall pl the La- 
5 — of tent Ideas of the Operations and Paſſions of our on Minds, as Perception, Memo- 
our own Minds. ry, Hope, Fear, Joy, Sorrow, &. So as by Language to Communicate them to O. 
ters is the Inquiry, ſince they do not, as External Objects, Lie Open to Three or 
More Obſervers, but are Internal Actions of the Mind, in which they Subſiſt; It is 
Conſequently to be Known, how we Judge, that other Men have the fame Aﬀet- 
ions and Properties in their Minds, which we Perceive in our OWN, which ſeems to 
be done by the following Method. 3 8 
As to Perception, it is Evident, that Every Man ks ip Fay, which is Agree- 
able to Mine, by our Senſations of External Objects, Correſponding with each O. 
ther, and by Obſerving, that Other Men Act, and Speak, and Diſcourſe, in the Same 
| Manner, as I would do, in ſuch Circumſtances. 
of Memory, | So find my ſelf to have an Active Power of Remertibetitng, but how ſhall 1 De- 
care to Another, what I Mean by that Word Memory, unleſs I Know there is 4 
like Faculty, which I Have, which alſo Exiſts in his Mind? This therefore we are 
Convinced of, by Finding, that other Perſons can Repeat ſeveral Lines or Words in 
a Book, which have their Ideas belonging to them, and which they could not do, 
When the Book was Abſent, unleſs they had the Same Faculty, which we Perceived 
in our ſelves upon the Same Occaſion; and by Conſequence we may well enough 
Agree to Call the Same Faculty by the Same Name of Memory. 5 
Thus, if I can Demonſtrate a Propoſition in Euclid, Apollonius, or Archimedes, and 
1 Perceive Another can do it likewiſe, I may Fairly Say, there is a Faculty of Rea- 
ſoning, in Both of us, and we ſhall not 10 Miſunderſtood by Each Other, if we 
Call it by the Same Name. 
Of Paſſions. I am Conſcious to my Self, of the rent Paſſions of Hope, Fear, Joy. Sorrow, | 
FE Chmplatency, Anger, Pleaſure, Pain, &c. Which 1 Expreſs by Certain Natural In- 
dications of them, by an Aſſurance in my Behaviour, or a Dejection and Deſpon- 
dency in it, by an Air of Delight and Satisfaction, or by One of Grief and Trouble, 
which is alſo ſometimes Explained by Tears, &c. When therefore I find the Indica- 
tions or Signs of the ſame Paſlions in other Men, I Conclude they are there, and 
may Juſtly Call them by the Same Name, which I give to my own, by which Means 
I become Intelligible ; of ince they A Experience, they | Ac Endued with ſuch 
Paſſions. . 

This would be the Method, if we were to Begin 5 Forts a Cab A-new, 
| by which Two or Three, or More Perſons, or a Whole Community of Men, might 
Communicate their Thoughts to-Each Other, that is, Agree upon Certain Words 

or Articulate Sounds, which ſhould Expreſs and Signify the Same Idea or Perception, 
whether in the One, or the Other; But Languages being already Framed, we have 
nothing to Do, but to Learn the Meaning of Articulate Sounds, which either do, or 
ought to, Expreſs and Signify the Same Ideas in the Minds of all the Members of the 
Community, which Uſes it; And tho there may be ſome Words of a Doubtfull 
Senſe, yet Generally Speaking, I Believe we may Say in all Languages, that they 
are ſo. Contrived, as to be Certain and Determinate Marks and Characters of Ideas, 
Common and Known to All of that Society or Clan of Men, which have Conſent- 
ed together to Adopt ſuch Sounds, to Expreſs their es 
» Txrs Philoſophy on the other Hand, becauſe there are ſome Ambiguous and Un- 
deficied: Words, which muſt be in all Languages, and which Proceeds from the Dith- 
culty of the Ideas, which are Annexed to them, in which Men may not fully A- 
grce, would Extend this Obſcurity to a Whole Language, and therefore Aſſerts that 
Language is only an Expreſſion of our own Ideas, and not of other Men' 8. which f is 
Exceedingly Partial and Abſurd, and Something More. | 

Fon what we have here Argued it Follows, that Language is is not only an Ex- 
preſſion of our own Ideas, but of other Men's, as well as of Things themſelves, fo 
far as our Knowledge, or Comprehenſion of them, Reaches; As alſo, that our Ideas 
may be Expreſſed by Dumb Signs, as well as Articulate Sounds, ſince Articulate 
Sounds themſelves are Impoſed from ſuch Dumb Signs, or the Natural Indications of 
the Operations and Paſſions in our own W This e Procccds. 
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Chap. IX. Of General Terms. 


S. 3. ALL Things, it is faid, Exiſting in Particulars, it might be Expected, that of General 
Words ſhouid be ſo too in their Signification, whereas moſt of the Words, which 3. 
make all Languages, - are General Terms, Which is the Effect of Reaſon and Ne- Ch 


ccſlity 3 For. 
| Frnsr, It would be e to 3 the Name of every „ Particnlas Thing, 
with it's Peculiar Appropriation to the Idea of that Thing. 
SECOND, It would be Uſeleſs, unleſs all could be Suppoſed to have theſe fame I- 


deas in their Minds ; Becauſe Names Applied to Particular Things, whereof I alone 
have the Ideas in my Mind, could not be Intelligible to Another, who is not Ac- 


quainted with all thoſe Particular Things, which had fallen under my Notice. 
THIRD, It would be of no Great Service for the Improvement. of Knowledge, 
which, tho' Founded in Particular Things, Enlarges it's ſelf by General Views, to 
which Things, Reduced into Sorts under General Names, are Properly Subſervient ; 
For, when we Diſcourſe of Individuals, we Uſe Proper Names, as in Perſons, Coun- 
tries, Cities, Rivers, Mountains, G. 
W are afterwards Informed, how General Words come to be Made, which is by 


being made Signs of General Ideas, and Ideas become General by Separating from 


them the Circumſtances of Time, Place, or any other Ideas, that may Determine 
them to this or that Particular Exiſtence; By this way of Abſtraction they are Capa- 
ble of Repreſenting more Individuals than One, Each of which having a Confor mi- 
ty to that Abſtract Idea, is of that Sort; Thus, the Firſt Ideas of Children are only 
Particular, as of the Nurſe, or Mother, but afterwards finding other Beings like to 
them, they Leave out that, which Diſtinguiſhes them, and Form their General Idea 
of Man; Then Leaving out Saane and ſome other Properties, and Retaining only a 
Body with Life, Senſe, and Spontaneous Motion, we Frame the Idea of Animal; 


And by the ſame way the Mind Proceeds to Body, Subſtance, and at Laſt to Being, 


Thing, and ſuch Univerſal Terms, which Stand for any Ideas, whatſoever; From 
whence it is Evident, that the whole Myſtery of Genus, and Species, is nothing 


elſe but Abetract Ideas, More or Leſs Com prohemives with Names Annexed to 


them. 
GENERAL therefore and Univerſal; it is ſaid, belong not to the Real Exiſtence © of 
Things, but are Inventions of the Underſtanding made by it for ir s OWN Ufe, 
Concern only Signs, either Words or Ideas. 

Tazxst General Terms, fatther, do not Signify a Plutality, fr hi Mai and Men 
would Signify the ſame Thing, but a Sort of Things; and this they do, by being 
made Signs of Abſtracted oy And the Eſſences of the Sorts or Species of Things 
are nothing, but theſe Abſtracted Ideas. 

IT is Allowed, that Natute makes Things Alike, and fo lays the Foundation of 
this Sorting and Claſſing, but the Sorts or Species themſelves are the Workmanſhip 
of Human Underſtanding, fo that every Diſtin& Abſtracted Idea is a Diſtinct Eſſence; 
Thus, Oval, Circle, Rain, Snow, are Eſſentially Different; ; The Word Eſſence oy 


be Taken two Ways. 


FIRST, For the 1 and Internal, tho Unknown Conſtitution in Subſtances. ' 

SECOND, In the Schools, it has been almoſt wholly Applicd to the Artificial Con- 
ſtitution of Genus and Species, which are nothing elſe but Abſtracted Ideas; The 
Firſt of theſe Eſſences may be Termed Real, the Laſt Nominal. 
 Berween the Nominal Eſſence, and the Name, there is ſo Near a Counter ion 
that the Name of any Sort of Things cannot be Attributed to any Particular Being, 
but what has the Eſſence, whereby it Anſwers that Abſtracted Idea, whereof that 
Name is the Sign, as Man or Brute has the Eſſence of an Animal. 

Tax Real Eſſences of Corporeal Subſtances are either. 

FiksT, Thoſe, according to which all Natural Things are Suppoſed by Some to be 


Made, and of which they Equally Partake, and do become of this or that Species; 


and of which there is Thought to be à Certain Number; But the Monſtrous Pro- 


ons in Nature are e to be a Sufficient Confutation of ſuch a mw 
poſition. . 


SECOND, Or they are guppoſed by Others to be the Real, but Unknown Con- 


8 of the Infenſible Parts of Bodies, from whenee their Senſible Qualities 
OW. | 


It 
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n 151 ür is alſo Fuer Obſeriee; that the Nominal and Reil Eſſences o en eas 
"Ty {and Modes are always the Same, but in Subſtances always quite Different ; Thus' the 
6 "Real and Nominal Eſſence of a Triangle is the Same; But the Real Eſſence of Gold, 
4A 0 125 : 77 that is, the Real Conſtitution of it's Inſenſible Parts, on which all it's Properties De- 
1 5 pend, is L Different from it's Nominal Eſſence, that is, à Collection only of its Pro- 
perties, as of Colour, Weight, ame, ee a i plane is our Abſtrated, | 
85 and Complex Idea of it. 
Ina Eſſences are but Abſtratted Ide Appears alſo, Rein then beieg held In- 
| generable and Incorruptible, ſince all Things in Nature are Liable to Change, but 
as they are Ideas Eſtabliſhed in the Mind, they are Immutable, and whatever becomes 
of Alexander, or Bucephalus, the Ideas of Man and Horſe Remain the Same. 
| Anſwer to the How far this Philoſophy is Right, and in what it is Miſtaken, may be Eaſily Judg- 
nat. gs Fran ed, by what has been Diſcourſed and Argued before, in Relation to General, Ab- 
ral Terms, ſtrated, or Complex Ideas, and Particularly thoſe of Subſtances, and by the Preced- 
ing Section, Concerning the Signification of Words, and therefore it would be 
"Needleſs to RePEc the Trouble of a farther. Examination here of the Ane 

| Alled ed. ä 
1 hall only Add, Fir, that Men 800 not t Form their General Ideas; ah Afix to 
thee General Names, which Expreſs ſuch Ideas, becauſe they - could-not Remember 
Particulars, but becauſe they could not otherwiſe be Intelligible to One be 3 
For I Ask, whether ever any Man, or Child, made his General Idea of Gold, or 
Triangle, to fave himſelf the Trouble of Remembering every Particular Parcel of 
Gold, or every Triangular Figure, which has Occurred to him? On the Contrary, 1 
See a Piece of Gold, or a Triangle, which Another does, and a Third, or a Fourth, 
Ce. we Call each by their Different Names, and when we See any Subſtance, or 
any Figure of a Like Kind, tho' we do not Know all the \Properties' of NaN ve 
Call them by the Same Names. 

Ixus, any Ordinary T radeflnuc: may neafly Know, wha Gold is, as well as the 
beſt Refiner of it, by its Weight and it's Colour, and a Common Meaſurer of Lands 
and Acres, what a Triangle is, as well as the Profoundeſt Geometer; ſo Thought, Per- 
ception, Judgment, are General Terms, which are made, not to Save the Memory a 
Trouble, but to Expreſs Ideas without the Particularities of them, which are Com- 
mon to All, and from whence we Know what Each other Man's are, according to 
what has been Explaincd before in the Signification of Words. 1 
Sxconp, As to the Improvement of Knowledge, General Ideas are fo far from 
being Serviceable to it, that they are the very Bane of it, and if we would Inquire 
into Particular Ideas, or Particular Things, with more Accuracy and Attention, the 
Learned World would find a Greater Advantage from it; Thus, if I, or any other Per- 
ſon could Tell what the Nature of any One or More Particular Beings was, their 

| Subſtance and Eſſence, I ſhould do more towards the Informing of it, than all the 

Volumes, which have been Writ in Logicks, of Genus, and Species, or than what 

| even the Preſent Syſteme of Ideas has done; Which is Spent in Sorting and Claſ- 

| R ng it's Ideas, without ee us in e 1 e * wan in Philoſophy, or 
eaſon. 

| As to the General or Nominal — af Game cond Species; der are Certainly 

_ nothing but Creatures of the Mind, and can give no Advance to Knowledge, nor 

| 
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can the General or Real Ideas of Subſtances, whilſt thoſe Subſtances are Unknown; 
And as to the Diſtinction of Simple and Complex Ideas, of what Uſe is it to the 
Knowledge of Things? This all only Reſts, as the Ancient Logicks did, in General 
and Abſtracted Terms, without LATE us into the Solution of any one ee 
1 in Nature. 
. IMD, We are Told, how we come by theſe Genet Ideas Pipes gde to 
= Men, as before Recounted z Whereas the Mind does not ſeem to Proceed in that 
4 Way, but it rather Forms it's General Ideas by mere Senſe, and the Apparent Like- 
ö neſs and Similitude of Things, and not by Abſtraction, which is a Philoſophick Way 
- of doing it, and which can never Enter into the Minds of Children, no more than 
4 the Genus or Species of a Logician; Thus, when we See ſeveral Men together, or 
1 One after Another, we find they Agree in Shape, Figure, in Diſcourſing, and ſeve- 


1 ral Actions, which are Common to them, or when we See ſeyeral Pieces of Gold, 
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we alſo: And on a PR in i; eve to be Like Each Other in Diverſe Par. 
l 0 And if it be Inquired of a Child, What that Perſon i is, or the Other, or a Third, 
he Will Anſwer a Man, or What that Piece of Metal is, or a Second, Third or 
Fourth, his Anſwer will be Gold; Becauſe he Concludes them to be the ſame Sort 
from their Similitude, without Knowing the Exact Properties of Either; Which we 

aſterwards Learn, and how to Abſtract them, by Obſervation, Reaſoning, and Phi- 
loſophy;; And that this is ſo, is Manifeſt, ſince we Acquire our Native Language, and 
even the General Names in it, We we are yet Excceding Young, and are Incapa- 
ble of Abſtracting. 

As to Genus and Species, they are Evidently the Contrivance, not os Children, 
but of Subtile, Studious, and Ingenious Men, and are no other than ſeveral Abſtract- 
ed Ideas, which are More or Leſs Comprenenſive; and yet Genus and Species are 
General Terms or Ideas. | 

Nay, it is farther Allowed by this Philoſophy; that tho” Nature makes Things 
Alike, and ſo lays the Foundation of this Sorting and Claſſing, yet the Sorts or 
Species themſelves are the Workmanſhip of Human Underſtanding; If ſo, the Firſt 
therefore belongs to Children, viz. to Apprehend Things as they are Alike; But 
the Laſt, that is, the Forming Abſtracted and General Ideas, to the Philoſopher; Ac- 1 
cording to what we have before Affirmed. . = 

FouRTH, The Suppoſition, that there are a Certain Number of Eſſences, which 1 
are Patterns and Standards, according to which all Things in Nature are Formed, is 
Derived from the Nominal Eflences, or the Abſtracted Ideas, of the Logicians of Ge- 
nus and Species, which are Creatures of the IN; and go not Really Subſiſt in 
Nature. 

Flrrh, The Real Eſſences of Wine which are the Dokidwn Conſliration of 
the Inſenſible Parts of Bodies, from whence their Senſible Qualities Flow, are in 
Truth nothing but Nominal Eſſences, or Abſtracted Ideas, made by the Mind, and 
do not Exiſt any where, but in the Underſtanding; Thus Matter, Abſtracted from it's 
Particular Qualities, by which it is made Similar and Homogeneous in all Corporeal 
Beings, tho it is Imagined by Philoſophers to be Real, is nothing but a General I- 
dea, an Abſtraction of che Mind, and a mere Nominal Eſſence, or a Genus of the 
Logicians, as 1 dave Shewn in the Firſt Hart of our DIP of PREY 
Gate: the Suh. be : 

SIXTH, Nominal ad Real Eduinces of Simple Ideas and Modes, are not always 
the Same, but in Subſtances always Different, as this Philoſophy Affirms ; For as 
Simple Ideas or Modes are General and Abſtracted Terms or Ideas, as Colour, Sound. 

Red, Green, Blue, Grave, Acute, Gratitude, Murder, ec. they have a Nominal Eſſence, 
but as Colour, Sound, Red, Murder, Cc. are Real Properties in Nature, or are Real 
Human Actions, they have a Real Eſſence, and So of all Others. Abſtractions of the 
Mind have only a Nominal Eſſence, and no Real; Real Properties of Nature, or 
Real Human Actions, have a Real Eſſence Rin e a Different from the Nominal; 
Thus a Triangle, as it is a Genus or General Term, has a Nominal Eſſence, but not 
a Real; as a Triangle Exiſts in Nature, it has a Real Eſſence, and not a Nominal; 
And the ſame may be ſaid of Gold, or any other Subſtance 53 And what the Real 
Eſſences of a Triangle or Gold are, we have before Explained. 
F. 4. Tno' Words Signify nothing Immediately, but the Ideas in the Mind of the Of the Names 


Speaker, yet, it is ſaid, the Names of Simple Ideas, Mixed Modes, and Natural Subſtances, 2 
have each of them ſomething Peculiar. . Eſſay, 


-FirsT, The Names of Simple Ideas, and 8 with the Abſtracted 7 in 5 he 


hs Mind, Intimate ſome Real Exiſtence, from which was Derived their Original 
Pattern, but the Names of Mixed Modes — in the Idea; that is, in the 
Mind. 

SEcoxb, The Names of Sigaple Ideas ind Make Signify the Real, as well as 
Nominal Eſſences of their Species, the Names of Subſtances Signify Rarely, if ever, 
any Thing, but Barely the Nominal Eſſences of thoſe Species. 

» THIRD, The Names of Simple Ideas are not Capable of Definitions, Thoſe of 
Complex Ideas are ; Becauſe a Definition is nothing elſe, but ſhewing the Meaning 
of one Word by Geveral other not ow nymous Terms; The Names therefore of Simple 
Ideas are Incapable of being Defined, ſince the ſeveral Terms of a Definition Signi- q 

1 t mw. Y 
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698 - 5 Of he Names of Sit / a 


eee * cas, they "ca | e ae a an a which bas ne 

Aun * not - Qbſerviee: ahi Didvart in our en it is Gig, Deke — 
Trifling Definitions of the Aviftorelian Philoſophy ; That Motion is the Act of à Being 
in Power, as far forth as it is in Power; and of the Atomical; That it is the Paſſage 


of a Body, from One Place to Another; or of the Carteſian; That it is the Succeſſive 
Application of the Parts of the Superficies of One Body to thoſe of Another; That 
Light, in the Peripatetick or Arifotelian Philoſophy; is — Act of Perſpicuous, as} far 


Forth, as Perſpicuous; and in the Carteſian; That it is a Great Number of Globules 
Striking Briskly on the Bottom of the Eye; Theſe! are ſaid to be Trifling Defini- 
tions, becauſe he that has not before Received into his Mind by the Proper In- let 
the Simple Idea, which any Word Stands for, can never come to Know the Signi- 
fication of that Word, by any other Words or Sounds whatſoever. _ 

Bur in Complex Ideas, it is ſaid, Definitions take Place; For Words Standing fot 


hob ſeveral Ideas, that make up the Compoſition, may Imprint Complex Ideas in the 


Mind, rhat never were there before, and ſo make their Names be Underſtood ; So 
in the Rain bow, by Enumerating the Figure, Largeneſs, Poſition, and Order of 
the Colours, it might be fo well Defined, as to be e en and Appre- 
hended. 
1r is farther Said, that the Names of Simple Aan gabe atd Mixed Modes, 
have this Difference, that Thoſe of Mixed Modes Stand for Ideas Perfectly Arbitrary 3 
Thoſe of Subſtances are not Perfectly fo, but Refer to a Pattern with ſome Latitude; 
and Thoſe of Simple Ideas are Perfectly Taken from the Exiftence of Things, and 
are not Arbitrary at all; All which Aſſertions we ſhall now Conſider, 
Anſwer to the AND Firſt, this Philoſophy had Endeavoured to Prove, Chap. 2. that Words Sig- 
Foregoing de. nify Nothing, but the Ideas in the Mind of the Speaker, againſt which we Argued, 


Cs FS. 2. it now Retracts that Notion and Tells us, that the Names of Simple Ideas 


and Subſtances, with the Abſtracted Ideas in the Mind, Intimate Some Real Exiſtence, from 
Which was Derived their Original Pattern, that = that ee Signify ſomething 
more than the Ideas in the Mind of the Speaker, v Affi 


ate not willing to be Convinced by the ern. Alledged in that Section, 1 hope 


will Pleaſe to Acquieſce in the Acknowledgements of That Philoſophy, Which had 
Advanced the Contrary; Tis True, the Names of Mixed Modes Terminate in the 
Idea, that is in the Mind, but we have Evinced, that thoſe Mixed Modes are mere 
Saen of it, and if not, that cher Terminate in the Real Exiſtence of en 

(tions. 

SkconD, If the Names of Simple Ideas, and * wits Signify the Real, as well 
as Nominal Eſſences of their Species, they are upon the Level with each Other as 
to their Reality; Whereas before, Simple Ideas Intimated ſome Real Exiſtence, but 
Modes Terminated in the Idea, which was in the Mind; On the Contrary, if the 
Names of Subſtances Signify only the Nominal Eſſences of thoſe Species, ſince No- 
- minal Eſſences are only General and Abſtracted Ideas, they Terminate in the Mind, 
and ought to be Joined with Mixed Modes, whereas before, they were Joined with 
Simple Ideas, as to their Intimating ſome Real Exiftence. 

To Conclude upon this Head, Simple Ideas, Subſtances, and Mixed Modes; have 

nothing Peculiar and Diſtinct from each Other, but do all Terminate in the Mind, 
whas Conſidered as General and Abſtracted Ideas, under which all of the fame Kind 
arc Ranked and Sorted ; And on the other Hand, they all Intimate ſome Real Ex- 
iſtence, from which thoſe Abſtractions are Made, and from which was Derived their 
Original Pattern, when they Signify thoſe Real Exiſtences, as Gold, &c. in Subſtan- 
ces; Red, Yellow, Green, Cc. in Simple Ideas; and Gratitude or Murder, in Mixed 
Modes; that is, when theſe are Suppoſed in Fact to Exiſt in Nature, or in Human 
Actions, and are not Merely General or Abſtracted Ideas, which only Terminate in 
the Mind. 

FRo M Hence it is, that all Simple Ideas. Subſtances, and Mixed Modes, have their 
Nominal and their Real Eſſences ; The Firſt Concerns the Logician, who is willing to 
Rank and Claſs his Ideas under ſeveral Diſtinctions, which is Common to "this 
Syſteme, with that of Predicaments and Predicables, and which is of little Importance 
A Significance to a Juſt Inquiry into Things 3 The Second Concerns Nature, and 
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Tho ſe a 
W and Evince, what they are, in the foregoing Chapter. . LL 

Any Apparent Properties of Gold, a Man, a Triangle, GC. whieh are Suffeitnt 
0 Diſtinguiſh one Sort of Beings from Another, wi serve for their Nominal Eſ- 
ſences, but we muſt Inquire into the ee of Gold, Man, or a TIME to TORO 
the Nei Bfſences of Them. Aly 

IIR D, Complex Ideas of Subſtances do not ſeery Caplble of a ; Diflhition; no 
more than Simple Ideas, fo far as to give us a True Concepaon of Them; Nor are 
they Known, but by Obſerving and Seeing Them. 

Fo Firſt, they cannot be Defined by any Hynonymous Terms; Beezufe, that is Bu 
plaining Iaem per Mem, and they cannot be Defined by Terms, which are vt H- 
nomymous, or Equivalent to the whole Complexion, becauſe that is Explaining Iden 
per Diverſum; Or Thus, if Simple Ideas cannot be Defined, it is Impoſſible Complex I- 
deas, which Conſiſt of thoſe Simple Ones, ſhould be; unleſs we can Define an Aſ- 
ſemblage of Simple Ideas, by an Aſſemblage of Simple Ideas, that is, by Snomymous 
Terms, or an Aſſemblage of Ideas, by that which is not an e of the ſame 


1 that is by Terms, which are mot Synonymons. 


SECOND, Moreover, in Complex Ideas of Subſtances, the ſeveral pebuliar Ideas) | 
which Enter into their Compoſition, Want Names to Diſtinguiſh them from all O- 


thers; Thus, the Infinite Variety of Colours and Shades of the ſame Colour, the In- 


numerable Kinds of Extenſion, and Sorts of Brightneſs or Dulneſs, of Smoothneſs, 


or Roughneſs, are Deſtitute of Terms to Explain them; And this is the Reaſon, 
why it is Impoſlible fully to Conceive the Deſcription of a Plant, or a Tree, a Metal, 
Stone, or an Adifice, or of Landskips and Countries, which we have not Seen; 

Nor can a Rainbow, which this Philoſophy Mentions, be ſo Defined to One, who 


never Saw it, by the Order of the Colours and Figure of the OT as to +. aps him 


the ſame Idea, which he would have upon a View of it. 
FIRST, Becauſe, a Bow Painted on Paper, with all the Dittinctione ofi Colour with 


tas in the Heavens, will not Produce the ſame Idea in us, with that in the Heavens; 


It will Want of it's Peculiar Hue, which Proceeds from the Sun's Various Impreſ⸗ 


fions on the Ather; of it's Particular Agreeableneſs, Life, Vivacity, and Brightneſs, 
which will be Entirely Different from the Fineſt and moſt Delicate Colours Laid on 


Paper, or a Canvas; And yet no One can Deſcribe or Define to Another the Rain- 


bows: with the ſame Advantage, as a Skilfull and Accurate Pencil may. ö 

Sxcop, Becauſe, we have not Names for the Different Reds, on Greens, 6. 
which are as Diſtinct from each Other, as Red from Gen og nn 8 

IIR D, Becauſe, a Blind Man may as well Know, what Light is, as a Man, whe! 


never ſaw the Rain bow in the Air, can Form a' Notion of the Different Modifica- 


tions of Light in the Air, from a Deſcription of them; A Rain- bow may, it is 


Likely, be ſo Defined or Deſcribed, as that we ſhall Know it, when we See it, that 


it is, what was Deſcribed ; And fo it is not Impoſſible, but Light may be ſo De- 


fined to a Blind Man, as that he ſhould be Able to Diſtinguiſh it from Darkneſs; 


when he Receives his Sight, tho' the Idea of it may be Perfectly New to him; For 


a Blind Man knows, what Alacrity, Pleaſure, and Chearfulneſs is; And on the Con- 


trary, what Melancholy, Unpleaſantneſs, and a Gloomineſs of Mind are; If therefore 
he ſhould be Told, that Light Imparts Alacrity and Pleaſure; and Darkneſs the Re- 


verſe of it, all Spread thro' the Space he Walks in; It is not Improbable, but he 


might know the One from the Other, altho' his Conceptions of them are not My. 

Thing Like what his Ideas would be upon the Actual Impreſſion of them. 
Har we have ſaid of Subſtances, may be Equally Applied to Mixed Modes, 
which may be Indeed Defined, and Sufficiently Defcribed, ſo long as they are Con- 
hdered only as General, or Abſtracted Ideas, or Creatures of the Mind, and ſo may. 
a Chimzra ; That is, what Lies and Terminates in One Man's Mind, may be Exactly 
Communicated and Imparted to Another's, as a Triangle or Murder in General, or 
2 Globe, or a Cube, or any Propottions in the Mathematicks, which are Abſtract- 
ions from Things, as they Really Exiſt; From whence à Blind Man is Equally Ca- 
pable of ſuch Notions, and of having Juſt Conceptions of them, with One who 
has the moſt Abſolute, and Perfect Uſe of his Sight; But when we Conſider Mixed 
"NY as Real Human Actions, which are the Foundation of thoſe Abſtractions, 
1 they 


Ve * Value the Studies of it, and which we have Endeayouted to 
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they are not, nor cat they be Cleaty and Fully Defined, for 8 Munders/!Tis 
True, we know it is Killing. a Man with a Malice Prepenſe, and Extends to all 
Murders in General, but this is not to Repreſent any Particular Murder, which is 
Attended with that Horror from the Singular Behaviour, Innocence, Looks, and Fea- 
tarcs of the Perſon Suffering, and the Barbarity/ and Cruelty, and the Grim ank 
Ghaſtly Countenance of the Aggreſſor, and the Diſtinguiſhing. Paſſions of Each, 
that the Whole of the Action, and all the Circumſtances of it, are no More, but 
much Leſs, to be Deſcribed or. Defined, than they can be Fully and Exactly Painted. 
Four, As to what is ſaid, Concerning the Trifling Definitions of Philoſophers, 
that they are Occaſioned from a Want of Obſerving, that Simple Ideas cannot be 
Defined, but that Complex Ones may It is no ſuch Matter; For theſe Definitions of the 
Philoſophers, are not the Definitions of the Simple Ideas of Light and Motion; They 
Suppoſe both to be Known, as to the Ideas of them, and only Endeavour to Ex- 
plain their Nature; And therefore the Abſurdity and Trifling Lies on the Side of 
the Logician, and not on the Side of the Philoſopher; The Truth here ſeems to 
be, that tho' this Syſteme of Ideas had Entirely Diſclaimed the Entering into Natural 
Philoſophy, yet it was willing to Shew, it was not out of an Ignorance, but a 
Contempt of it; And from this Example, Iam Apt to Believe, it will be Pretty Evident, 
that it had Reaſons for the Latter, becauſe it had ſo Much of the Former. 
Of the Names F. 5. Ir is Eaſy from what we have already ſaid, Conceaning: Mixed CE 


of Mixed 


ES ne Determine againſt the Preſent Syſteme of Ideas. 


lations with FIRST, That They are not made by the Underſtanding, and char They FRY not in 
e bee this Reſpect Differ from Simple Ideas, which are not made by the er tg 3 
Eſlay, Becauſe They Depend upon the Real Exiſtence of Human Thoughts and Aon 


Chap. 5. much as Simple Ideas do upon the Real Properties of the Mind or Body. 


N -» SECOND: That They are not made Arbitrarily without! Patterns or Reference to 


any Real Exiſtence, and therefore do not in this Caſe Differ from our Ideas of Sub- 
ſtances, which are not made without ſuch a Reference; And which is afterwards 
8 when we are Told, that Mixed Modes are not made at Random, and 
fſumbled together without any Reaſon at all, but as Men have Frequent Occaſion to 

— them, that is, we Say, as Human Actions Require them; And if o Haß 
nate not made Arbitrarily, and without Patterns or Reference. 

Ix Fine, Mixed Modes in all Patticulats ſeem to Lie under the e 1 _ 
Chinditions with Thoſe of our Simple Ideas, and our Ideas of Subſtances ;; They are 
Equally Taken from Nature, ant have as much a Foundation in it, as thoſe Others have; 
All the Difference is in the Patterns, from whence they are ſeverally Derived; The 
Simple and Uncompounded Properties of Beings are the Foundation of our Simple 
Ideas, Beings themſelves of our Ideas of Subſtances, and Human Thoughts and Act- 
ions of our Mixed Modes, which Human Thoughts and Actions are as Real in Na- 
ture, as Beings, or the Properties of Them; With this Diſtinction, that the Laſt are 
Neceſſary, and the Firſt Voluntary only, and therefore may not Exiſt in Fact, but als 
Ways muſt, and will, in the Power we have to Produce them. 

O the Contrary, we Qwn, that All theſe! Ideas, both Simple, Thoſe of Subſtan- 

ces, and Mixed: Modes, may be Conſidered as only Abſtracted Ideas, under which we 
Rank and Sort Things, without having any other Real Exiſtence ; But then we Af. 
firm, they are ſtill upon the Level, and are alike General Feraks, and Logical or 
| Metaphyſical Notions.. | 
Non is it True; which this Philoſophy. of Tdunk Aerts towards the End of this 
Chapter, that the Names of Mixed Modes are Commonly Got, before the Ideas, they 
Stand for, are Perfectly Known, whereas in Simple Ideas, and thoſe of Subſtances, 
the Names or Ideas are Got the One before the Other, as it Happens. For the 
Names of Mixed Modes, as well as of Simple Ideas and Subſtances,” are Got before 
or after the Ideas of them are Perfectly Known, according as it Happens; Thus, we 
may as well See a Human Action Committed, as Murder, before we have a Proper 
Name for it, as we may See a Simple Idea, or a Subſtance, before the Name, by which 
it is Expreſſed, is Known tous; Nay it is Evident, that we are as much Taught in 
our Infancy, what to Call Human Actions, as by what Term to Signify our Idea of 
Red, Green, Blue, Sound; or any other Simple Idea; But we have Shewn all our 
Mixed Modes have their Foundation in Human Actions, and Depend upon them; 
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If yet we! n cede ede Abäkractel and Generi! Ideas Fortned by th 
"Mind; it has been Proved, that they ate of the ſie Nature with bur hoe les, 
„ Thoſe of Subſtances, When made General and Abſtfactetn. 


8 


Ix is Said; What has been Affirméd * Mited Moles" is Applicable to Relitigns, 


| which we therefore need not Cönſider. 


F. 6. Tars Chapter, Excluding” all VUritecaliaty. Atbäges ank. eiteüntlecdtich, 


0 whicte this Philoſophy is not alittle Fond of, is Odntkivad to Side us an Accoltht 


of what a Nominal and a Real Eſſence is, and the Diſtinction betWixt' them. 
Tus bereue and * of each” Sort of REO, 2 iK is Cohftitured 


n 
* 
4 


" Wmcn Eſſence i 3x: ended "ag that Abi 4 kad: wy Shi de Nate — W. 
ext ſo that every Thing ee in t that. Idea is Effential to That Sort, Is is 
Called Nominal Effence. 

BUr Real Eſſence is Aﬀibini to be that Real Cohllitütiön bk Sübltaleck on 
which this Nominal Eſſence, and all the Properties f That Soft Depend. e 

Thus, the Nominal Eſſence of Gold is that Complex Idea, the Word Gold Stands 


thin for Inſtance, 4 Body, Yellow, Weighty, Malleable; Fuſible, and Fixed; But it's 


Real Effence is the Conſtitution of it's Infenſible Parts, oi which all it's iter Pro- 
petties Depend, and which is Affirmed to be wholly Unknown to us; And tlie 
ſame is ſaid of Matter, it's Nominal Eſſence is Exteniſton, or Solidity, or Borkj ac- 
core ing as Phil6ſophets Define it, but it's Real Efſenee is, what we are Entirely 18. 
norant of; And therefore it is Alles ged, that we Rank and Sbtt Subſtances And 
Thihgs by their Nominal, atid not By their Real Eſſences, of which we Know no- 
— 1 And it is ftom henee Concluded, ' that it is in Vain to Think of Rafiking 
ot Sorting of Things by their Real Eſſences, whoſe Fitie Cofitrivances are — 27 
beyond our Cothprehenſton; Since the Wotkmanſhip of tlie Al- wife Powerful Goc 
in the Great Fabrick of the Univerſe; and every Part thereof, farthet Exceeds th 
Comprehenſion of the moſt Inquiſttive and Intelligent Man, inan the Beſt on. 
Vance of the moſt Ing eniots Man Goth the woos rn of the moll IEBnorant 
Rational Creatutes 1191 

Tuns Philoſophy of Ideas Procteids to Ta us thi! hit) Notainal Eſſences of N 
fans are not — 10 Arbitrarily, as er of te Modes; but that i it is Necet- 
_— in a Nominal Eſſence, 

Fixer, That the Ideas; whereof it Confifts have fack afl Us wel; 4s to ade din 
One Idea; how Compounded ſoever ; The: Mind here only Follows Nature, and 
Puts none together, which ate not Suppoſed to have an Union tit it. 

SeconD, That the Particular Ideas ſo United be Exactly the Same, nelcher Mie 


Hor Leſs, otherwiſe they make Two Different, and not One and the Same Nominal 


Effence ; And here, the the Mind never Puts together any Ideas, that do not; or 


are not Suppoſed to Co. exiſt, yet the Number it Combines, Depetids upon the Ya. 


rious Care, Induſtry, or Fancy of him, that makes it; In Vegetables and Animals, 
which are Propagated by Seeds, and are Organized Bodies, the Shape is the moſt 
Characteriſtical Part that Determines the Species; in moſt other Bodies, which arc 
not Propagated by Seeds, and are not Organized Bodies, it is the Colour we Chief 
ly Fix on, and are moſt Led by. 

THE Nominal Eſſences of Subſtances, tho' Suppoſed to be Copied from Nature, 
are very Imperfect, and we may Conclude, that theſe Boundaries of Species ate as 
Men, and not as Nature makes them, if at Leaſt there are in Nature any ſuch Pre- 
fired Bounds; And the Sorting of Things by us being in Order to Naming in 
Comprehending them under Genetal Terms, it is Thought, it cannot Properly 
faid, that Natute Sets the Boundarics of the Species of Things, but if it be ſo, has 
our Boundaries of Species are not Exactly Conformable to Nature; And in the 
whole Buſineſs of Genus and Species, the Genus, or more Comprehenlive Term, is 


bur a Partial Conception of What is in the Species and the Species but a Partial E. 


dea of what is to be Found in cach Individual 3 and this is done without any Conſi. c 
deration of Real Eſſences. 


Of the Names 
of Subſtances. 
Mr. Locke's 
Eſſay, 

Chap. 6. 
Book 3 


As to Nominal and Real Büences we have before Piſcourſed Eoticerning them, 4 to this 


Ack we ſhall only here farther Fake Notice. 
Firsr; 


Doctrine. 
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of Particles. 
Mr. Locke's 
Eſſay, 
Chap. 7. 
Book 3. 


5 © 
* 45% 4 8 
x A £ 


170 nn in Gr 


> nw Oh Chap. e 77 - Back. 1. pt Mis as: or Pan's and Embraced by the Preſent 
Philoſophy, is an Hypotheſis or Creature of the Mind, and is nothing more than the 
Nominal Eſſence of it; and therefore It might as well Take the Genus and Species 
of the Logicians to Explain Nature, as that Nominal Matter, which it Aſſumes; 
And Conſequently Thoſe, who will not be Conyinced by what we have Writ on 
. that Head, we Hope will at Leaſt Suble ibe to $16 Antharity” an Confeſſions of ſo 
Oraculous and Infallible a Guide. Ea 5 VP 
StconD, . That the judgement, which: is here Ade Goncerhigg abe Real Eſſences 
of Things, and the Fine Contrivances of them, being beyond our Comprehenſion, 
and the Pious Inference Drawn from thence, is only upon the Suppoſition of the 
Truth of the Corpuſcularian or Atomical Scheme: And we may Venture to Say. 
That from ſo Abſurd and irrational a Plan, it would not only be Impoſſible for the 


„ 
1 «#4 5 WT 15 * 


: 


21 


Greateſt Genius's, which ever were in the World, to Sort Things according to their 


Real Eſſences, but for Infinite Wiſdom it's {elf to do it; Becauſe it would be Endea- 
vouring to Aſcertain the Reality of Beings from Chimæras and Fantaſtical Eſſences, 


> Which never had any Exiſtence in Nature, Excepting | in our own Dreams and Imaginations. 


Ind, From hence likewiſe it is, that is, from it's being only Acquainted with 
the Corpuſcularian Scheme, that this Syſteme of Ideas Thinks, that the Boundaries of 
the Species of Things are as Men, and not as Nature makes them, and at the ſame 
Time Doubts, whether there are any ſuch Prefixed Bounds in Nature; that is, it only 
Knows the Nominal Eſſences of Things, which are ſaid to be Various in Different 
Men, and therefore it Concludes, or is Apt to Believe, there are no Real Eflences 
of them; Whereas Nominal Eſſences may be Various, and may Conſiſt of One. 
Two, Three, or more Properties, which yet may Denote the ſame Real Eſſence; 
But becauſe One Perſon Signifies his Idea of Gold by it's Colour and Weight, Ano- 
ther by it's Colour, Weight, and Fixedneſs, and a Third Adds Fuſibility, and 
therefore their Nominal Eſſences Differ, Would any One from hence Infer, that 
it was Uncertain, whether there was ſuch a Real Eſſence in Nature, as that of Gold, 
which Intrinfically. Diſtinguiſhed it from all other Metals or Subſtances whatſoever ? 
The Nominal Efſence with Men, let it Conſiſt of Fewer or More, Properties, Diſtin- 
guiſhes it from all other Subſtances, and the Real, in the Nature of Things; The 
Firſt is Contrived for the Mutual Communication of our Ideas, and for the Conve- 
nience of Converſation and Commerce, the Laſt is the Labour and Province of the 
Philoſopher. And the Same may be ſaid of Vegetables and Animals, that, Albeit the 
Nominal Eſſence is Varied, it is yet Intended to Signify and Denote the Same Thing 
or Real Eſſence, which tho Unknown, yet may Poſlibly be Traced out and Dit 
covered by the Diligence and Sagacity of the Studious and Inquiſi 8 
Four, It is very Probable, as we before Hinted, That, where there are Two. or 
Three Ideas, which Diſtinguiſh a Subſtance from all Others, all it's other; Properties | 


are likewiſe Diſtinct, and Mutually Infer Each Other. 


\ Tavs in Gold, which belies now Mentioned, it's 3 Vcllowneſs and Weight, 
will have a Particular Extenſion, Fuſi bility, &c. Attending it, in Diſtinction from all 
other Subſtances; And ſo the Nominal Eſſence may be a Juſt Repreſentative of the 


Real; For a Triangle may have Ten Thouſand Properties by being Differently Re- 


Jated to and Compared with Different Quantities; And yet it's Two Properties of 


Three Lines, and Three Angles, which are Plain and Viſible, and which Diſtinguiſh 
it from all other Figures, are Thought to be a Sufficient. Deſcription of it's Eſſence; 


It is the ſame in Subſtances, where the Real Eflence of any One of them, as well as 
Nominal, may be Expreſſed by Two or Three Plain Properties, which ſhall Diſtin- 
uiſh it from all other Subſtances, and the Numerous other Properties will Ariſe from 
the Various Applications of Different Subſtances to it, by which their Peculiar Ex- 
panſive and Contractive Forces will be Exerted, in which their Real Eſſences Conſiſt. 
. 7. PARTICLES are ſaid to be Words, which are made Uſe of by the Mind to 
Connect it's Ideas into Propoſitions, as 2s, is not, are Marks of Athrming or Denying ; 
or to Unite whole Sentences with One Another, to make a Coherent Diſcourſe; or 
to Expreſs what Connexion, Reſtriction, Diſtinction, Oppoſition, Emphaſis, &. it 
$ to. the ſeveral Parts of it; Which cannot be Rightly Underſtood without a Clear 


3 2 
9 of the Poſtures, Stands, Turns, Limitations, Exceptions, and other Thoughts of 


| the 


„ e 


the Mind, of whicts there is a great Variety; much Exceeding the Number of Par- 


ticles, that moſt Languages have to Expreſs them by, from whence moſt Particles 


have Diverſe, and fometimes Oppoſite Significations ; Thus in the Particle But; But 
to ſay n more, Intimates a Stop of the Mind in the Courſe it was Going, befare it 
ja to the End of it; I ſaw: but Two Planets Shews, that the Mind Limits the Senſe 
to What is Expreſſed with a Negation of all Other; I Pray, but it is not, that Goa 
would" bring you to the True Religion, but that he would Confirm you in your own The 


703 


Former Intimates a Suppoſition in the Mind of ſomething otherwiſe than it ſhould 


be, the Latter She ws, that the Mind makes a Direct Oppoſition between that, and 
vrhat goes before; All Animals have Senſe, but a Dog is an Animal, Ergo a Dog has 


Senſe, which Signifies the Connexion of the Latter Propoſition with the Former; 
And in the Right Uſe of theſe Particles it is Thought, that more TERRY Con- 
ſiſts the Clearmeſs and Beauty of a Good Stile. 

ITnar there are Affirmations and Nes es in the Mind of it's kdeas 1 is Manifeſt, 
and that they are Expreſſed in our own Language by 1s, and is not, is as Evident; 
but the Queſtion in Philoſophy will be, which Way we make theſe Particles, or any 
Others, to be Significant of ſuch Affirmations, or Negations in the Mind, or of the 


Connexions, Reſtrictions, Diſtinctions, Poſtures, Stands, Turns, and Limitations in 


it, ſo as Others ſhould Underſtand them to be ſuch; Which is not here Explained ; 
And which cannot be by making Uſe of Words, which only Signify our own Ideas, 
which yet this Philoſophy in Mixed Modes Affirms, but which ſhall Expreſs and 
Communicate the ſame Ideas to Others; This Difficulty notwithſtanding will be Ea- 
fily Solved by what has been Alledged before, upon the Paſſions and Affections of 
the Mind, and the Way of Imparting them to Others by Names and Marks, upon 
which the ſame Community Agrees, and therefore there wall be no Occaſion at Pre- 
ſent to Enlarge upon this Head. 


_ Tax Second Thing to be Inquired i into is, whether a Right Uſe of. theſe Partidles 


is That, in which Conſiſts the Clearneſs and Beauty of a Good Stile; Which is far 
from being Truc, becauſe the Clearneſs of a Stile does not ſo much Conſiſt in the 
Particles, as in the Explicit and Determined Ideas of the Mind, Expreſſed by the Same 
Terms always Annexed to the Same Explicit and Determined Ideas, and the Beauty 
of it is Owing to the Lively and Agreeable Images Raiſed i in us by it z Which is E- 
vident from what we find in Homer, whoſe Particles of pa, yt» w, rb, tho we do 
not fully Underſtand, yet his Images are ſo Determined and Juſt, and at the ſame 
Time ſo Lively and Agreeable, that we cannot but Pronounce his Stile to be both 
Clear and Beautifull; and the like may be Affirmed of Demoſthenes, tho' we do not 


Arſwer ro thi 
Doctrine of 
Particles. 


0 Perfectly neden hat Perhaps is Meant by aal pv n ves oo p Jn * 


uU, Cc. 


Nav farther in thoſe e which are of Greater e in 1 nd 
which this Philoſophy Principally Intends, which Connect and Range our Ideas into 
Sentences and Diſcourſe, there is many Times a Kind of Negligence and a Want 
of Strict Propriety and Grammar, where yet the Language is Sufficiently Intelligible 
and Clear, and the Notions Beautifull, Magnificent, and Sublime, which is Manifeſt 
in'the Nobleſt Productions of the Ancients, as well as Moderns ; For no One will Deny; 
that the Language and Stile of Homer is Infinitely Superior to that of Apollonius Rhodius, 
tho the Laſt is a Critical Obſerver of theſe Particles, and the Rules of Conſtruction, 
whereas the Firſt is more Unreſtrained and Unconfined, and ſeems to Soar above them: 
It is the Same in Pindar, Horace, and our Own Milton, Compared with other Writers. 
We do not, it is True, come up to the Elegance and Fineſs of the Spirit of any 
Language as it was, when Spoken, Writ in, and Exactly Underſtood, and which, ſince that 
Time, we Call a Dead One; But yet no One will Say, that there is not both Clearneſs 
and Beauty in the Stile of I Claſlicks, tho' the Life and Spirit of them may be 
very much Loſt, from a Want of Underſtanding thoſe Small Expletives or Particles, 
we have Mentioned; It ſeems to be like a Fine and Beautifull Picture, which has 
Colour, Liliciwents: Symmetry, and Proportion, but the Life and Spirit is wanting, 
Excepting ſo much as Subſiſts in the Grand, Excellent, and Divine Sentiments of the 
Authors; Tho' I do not Think it Impoſſible, by a Strict Application to the Study of 
them, and of Demoſthenes, and Homer, and Sophocles in Particular, to Renew this Life 


nd Spirit ro them, by an Explanation of thoſe Particles or 'Expletives,” which have 
been 
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v0. Of Abftradt and. Concrete „ ] V 
been hitherto: Deſpaired of, and of which, in thoſe) Great 3 Genter l 4 
have given ſome Inſtances Formerly to my Pupils, in Reading of Them. 
For the Trueſt Way of Interpreting the Mind and Senſe of an Author, and chi 
Particles he makes Uſe of is, by Conſideting, and Endeavouring to Enter into, the 
True Poſture; Genius, and Force of his Mind, who Writes to us in a Dead Lan- 
guage; To Know and Inquire into all the Circumſtances of it at that Time, and from 
Comparing his Various Paſſions and Thoughts, and Collating the ſeveral Expreſſions 

in him with each Other, To Place ourſelves, as much as Poſſible, by all the In- 
formations we can Get or Acquire Concerning him, in the Same State; This will 
give Life and Vigour to the Dead Language, and the Particles of it, which other- 
wiſe will be quite Loſt, and Appear as Flat and Inſipid, as the Reading or the Con- 
ſtruing of a Claſſick does to a School- Boy; Becauſe by this Means, that is, by Con- 
ſidering, what We ſhould Say in ſuch a Poſition of Circumſtances: and Paſſions, we 
often, as Human Nature is much the Same. in all, do Find out and Diſcover, What 
Really was ſaid in thoſe Circumſtances of Things, and under thoſe Affections of the 
Mind; If therefore we would Explain any Author, our firſt Buſineſs muſt be to Get in- 
to the Man, and we muſt do like the Famous Roſcius, Mentioned by Tully with Ap- 
plauſe, who, to Expreſs a Character to the Life, was Obliged to Put himſelf into the 
Place and Circumſtance of the Character, he Perſonated or Explained. _ 

Tus, if we would Explain | Demoſthenes, we muſt Put on all the Paffiihs wok 
vehemence of an Athenian, Defending che Liberties of Greece, againſt the Encroach- 
ments and Uſurpations of a Barbariai If Sophocles, we muſt Place our ſelves in the 
Perſons and Circumſtances of all the Characters he Introduces; If Homer, we muſt do 
the Same in Reſpect of his ſeveral. Heroes, and thoſe other Characters, which he 
Tranſmits to us; And What is: s;:Sthgular and Particular to each Author, will be: beſt 
Explained, by Endeavouring to Knp the Genius and Character of his Mind. 

Tris alſo is the Trueſt Methbd, which any One can Purſue in Giving the Real 
Schtmbntz of St. Paul, or any Other Apoſtle, Evangeliſt, or Sacred Writer, Allow- 
ing for their Inſpiration; that is, the Mind muſt be Warmed with the Same Integri- 
ty and Zeal for the Chriſtian Faith and Perſuaſion,” which Obtained in the Primitive 
Times of it, and then the Expoſitor will in all Likelihood Fall into the Same No- 
tions, Paſſions, Way of Reaſoning, and Senſe, with the Divine Author he Expounds; 
But if Men will Explain the Scriptures without the Spirit of Them, by a Dull and 
Fantaſtick Way of Reaſoning upon them, which is the Caſe of our Preſent Syſte- 
matiſt, in his Comments upon thoſe Writers, and of moſt of the Sociniaus and Ari aus, 
they will do much the Same, as if a Philoſopher: ſhould Endeavour to Explain to us, 
| What a Man is without his Soul, which in Fact is done by this Syſteme of Ideas, 
or what Fire is without any Heat eee 002 to it, TW is done 1 it's Notabis and 
French Maſter, or Inſtructor, Des Carte. 

of Abtrad F. 8. As to Abſtract and Concrete Tetus it is Told 1 us 3 i Thav wick Abſtract I- 

and Concrete dea being Diſtinct, ſo that the One can never be the e the Mind will by it's 


T, 

Mr. Lockes Intuitive "Knowledge Perceive their Difference; and therefore in Propoſitions, no 

ck i Two whole Ideas can ever be Affirmed One of Another, nor ee the Common 
„ Uſe of Language Permit it; All our Affirmations are only in Concrete, which is 


Book 3. 
| F the Affirming One Ane Idea to be een to Anothet, not that One Abſtract E 


dea is Another. 
ALL our Simple l it is ae 82105 have Abstract, as well as Conerete 8 
as o cn White, Sweetneſs, Sweet, ec; alſo our Ideas of Modes and Relations, 
as Juſtice, Juſt, Equality, Equal, Cc; but as to our Ideas of Subſtances, we have very 
Few Abſtract Names at all, Excepting Animalitas, | Humanitas, &c. which bear but a 
Small Proportion to the Infinite Number of Names of Subſtances, and which could 
never get Admittance into Common Uſe, or to be Current amongſt Underſtand- 
ing Met: TS 
Au wer to this "As to what is 88 ahi no Two Abſtract W andls or Nene of Abſtract Lens can 
—— 75 be in the Common Uſe of Language Affirmed One of Another, and that all our 
Concrete Affirmations are only in the Concrete, which is the Affirming One Abſtract Idea to 
Terms. be joined to Another; It is no more than to Tell us, that we never Affirm, that a 

Subſtance, as Gold, is Vellowneſs, but that a Subſtance, as Gold, is Yellow, which is 


a Wonderfull e and ä of the Sagacity of this Grand Vocabulary of 
our Ideas. | ns 


N Obaß IX. Of the Imperfultion 7 


As to what is aſterwards Said, it ſeems to be a very Great Mitske and a Di- 
1 is made without a Difference; For We have as many Abſtract Ideas of Sub- 
ſtandes as we have of Simple Ideas, or Mited Modes, or of Relations, and as many 
Conerete Terms belonging to thoſe Abſtract Ideas; Thus Man, Animal, Body, Gold; 
Iron, Stone, are all General, and Abſtract Ideas, and have Abſtract Terins Appertain- 
ing fo them, and their Coneretes are Human, Animate, Corporeal, Golden, Iron, 
and Stony; And it is as Impoſſible, that Subſtances ſhould not have Abſtract Ideas 
and Terms, and Concrete Ones belonging to them, as well as any ' Modes, Relati- 
ons, or Simple Ideas, as that ane in ne ſhould not have 1 its Adhective 
Derived from it. 21. : 
Non, becauſe the Schools NPY Formel bur A Per: Abſtract 5 Nibg of Subſtances, 
as Anitnality, Humanity, Corporeity, &. does it Follow, that a Thouſand more 
might not have been as Juſtly Adopted into Language, as Aureity, Ferreity, Lapidei- 
ty, or- Goldneſs, Ironneſs, Stoneneſs, g#c.' ſince they are all of them either the Same 
with the General Ideas Expreſſed by Animal, Man, Body, Gold, lron, Stone, and 
therefore may be Equally Admitted into the Propriety of Speech, or elſe they are 
Abſtractions of Abſtractions, or General Ideas of General Ideas, which have no Par- 
ticular Ones belonging to them, and therefore ought 0 be . are as ee 
Jargon, and the Creatures of Soleciſm and Barbarity. 
F. 9. IE Uſe and End of Words is Said to Ae an to Recked: our own aof the Imper⸗ 
Thoughts, or to Communicate them to Others; The Firſt is for the Help of our een EY 
own Memories, for which any Words may Ke Turn, which being Arbitrary Signs, ir. Locke 
ve may Uſe, which we Pleaſe; for this Purpoſe, and there will be no Imperfect 
in them, if we Conſtantly: Uſe the Same Sign for the Same Idea; The Second, 8 5 
Namely, for the Communication of our tes has a Double Uſe ; Firſt, a- Civil 
Uſe, or ſuch a Communication of them, as may. Serye in Common Converſation | 
and Commerce about the Ordinary Affairs and Conveniences of Civil Life; Second, 
a Philoſophical Uſe, or ſuch as may Serve to Convey the Preciſe Notions * 
Things, and to Expreſs Certain Truths in General Propoligons 3 Theſe Two Uſes 
Or very Diſtinct, and a pro deal Jeſs ern wul Setve in the es vn in the 
Other. #13 
Tas End of Lees in Communicate is, t to be Lnidethood; that is, to Excite 
by Sounds in the Hearer the Same Ideas, which they Stand for in the Mind of the 
Speaker; And the Doubtfullneſs and Uncertainty of their Signification, which is the Im- 
perfection of Language here Meant, Ariſes more from the Ideas themſelves, than 
from any Incapacity in the Sounds to Signify them; For in that Regard, they are all 
Equally Perfect; That then, which makes the Difference is, the Difference of Ideas 
they Stand for, which muſt be Learned and Retained by thoſe, who would Diſcourſe 
together Intelligibly, which is Difficult in Theſe Caſes, 
Fiksr, Where the Ideas, they Stand for, are very Complex, and Henet the Na ames 
of Mixed Modes are Liable to great Uncertainty and Obſcurity in their Significa- 
tion; For here the Idea being made up of many Parts, it is not Eaſy to Form and 
Retain it Exactly; Of this Sort Chiefly are Moral Words, which have Seldom in 
Iwo Different Men the Same Preciſe Signification. 
SxkcoNp, Where the Ideas, they Stand for, have no Certain Gatteienton in Na 
ture, and therefore no Settled Standard to Rectify and Adjuſt them by, which is a- 
gain the Caſe of the Names df Mixed Modes, which are Aſſemblages of Ideas Put 
together at Pleaſure; Common Uſe Indeed Regulates the Meaning of Words Pretty 
well for Common Converſations,! but it is not Sufficient to Adjuſt them to Philoſo- 
phical Diſcourſes, there being Scarce a Name of any very ws a Idea, which is 
not made the Sign of far Different Ideas. 
IHE Way of Learning theſe Names is faid, not 4 little to Contribute to the 
Doubtfullneſs of their Signification; For Children are Taught the Names of Simple 
Ideas and Subſtances, by having the Things Shewn them; And then they Repeat the 
Name, that Stands for it, as White, Sweet, Milk, Sugar, &c. but in Mixed Modes; 
the Sounds are Learned Firſt, and Men are to Learn afterwards their Signification by 
their own Obſervation and Induſtry, or the Explication of Others, which is the Rea+ 
ſon, that theſe Words are little more than bare Sounds in the Minds of Moſt ; Be- 
'caule Few are at the Pains to Settle their Ideas and Notions Preciſely, and Thoſe; 
Uuu u who 
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who ate, Make them the Signs of Ideas Difforcnr from what Ocher Undeddand by 


| nw, which is the Occaſion of moſt Diſputes. Mi Shen vt ndinniß 


Ind, Where the Signification of 4 Word is Refexted. 80 4 Seanderd, hich is 
not Eaſily Known, as in the Names of Subſtances, which being Suppoſed to Stand 
for their Real Eſſences, which are Unknown; muſt needs be of Uncertain Appli- 
cation; And the like may be Said of the Names of. Subſtances, when they Stand 
for the Various Collections of Simple Ideas, which are ues to Co exiſt. eser, 


and Which ate Put together Differently by Different Menn: 


FobRrIi, Where the Signification of the Word, and the Real Eſſence of the Thing, 
are not the Same, which is ſtill the Caſe of Subſtances, 7 

- FROM Hence it is Said, - Firſt, that the Names of Simple Ideas are leaſt Liable to 
Miſtakes, both becauſe they Stand for "gle: on Wa and becauſe 9 6 a ne 
Referred to any Other Eſſence. 50 

- SECOND; That the Names of Fümple Moles, are next the [caſt Liable « to Doubt. or 
Uncenainty, Eſpecially. thoſe of Figure and Number. 

- THIRD, The Names of Mixed Modes, when they are Cong 804 8. a noe: and 
Obvious Ideas, are Clear and Diſtin& enough, otherwiſe Doubt ul and Uncertain. 
Fox, The Names of Subſtances, that are neither the Real FAENces. nor Ex- 


act Repreſentations of Things, are Liable yet to a greater ImperfeRtion. ev 


| Anſwer to nel. ITE Grand Problem therefore Propoſed: to be /Solyed in this Chapter is from 


Doctrine. 


. 


hence Ariſes the ImperfeQion, Doubtfullneſs, or Uncertainty of Language; In Or- 


dier to do which it is Premiſed, that One End of Names and Words is to Record 

our own Thoughts or Ideas; and Conſequently in that Reſpect they cannot be Doubt - 

full, Uncertain, or Imperfect, if we always Uſe the ſame Sign for the ſame Idea 3 
becauſe theſe! Signs are W and we may Umpoſe emo en our Idee, 2 


W Re } no: 

But, Whoever Hcard of a Kaas the End 4 which was to Rnd: ne {Hel 
Separate and Diſtinet from our Communicating them to Others? Or did ever any 
One Sit down to Namg his own Ideas Arbitrarily, and Aſſume Signs to that Pur- 
poſe: of his ow Chooſing, which no One Inderſtood beſides Himſelf, and which he 

did not, either by Defining them, or Shewing the Things which they Repreſented, 
Intend any One ſhould? For Inſtance in Botany, which is for the moſt Part a Mere 
Seience of Words, and only Conſiſts in/giving Names and Terms to Plants, which 
are very Frequently of little Uſe or Significance; Suppoſing a Petſon had Found out 
Twenty Four New Simples, Unknown before to the moſt Learned and Skilfull in 
the Knowledge of Vegetables, it is not to be Queſtioned, but he might Name them 
by the Twenty Four Letters of the Alphabet, as Signs are Arbitrary, if he did not 
Deſign to Communicate his Thoughts to Others; But it muſt be at the ſame Time 
Said, that he might as well not Name them at all; Since he would neither Diſtin- 
guiſh them better, nor would he Retain them longer in his Memory by ſuch Deno- 


minations, than by a bare Contemplation of the Ideas themſelves; And any One 


may Perfectly Diſtinguiſh all the Plants in Nature from each Other, and Record their 
ſeveral Diſtinctions in his own Mind, by a Carefull and Conſtant Review of them, 
tho' he may not Know the Name or Term, which is Affixed to any of them; And 
there is aothing elſe, which makes that Knowledge fo Delightfull to us, Excepting 
that we are Able by Names to Communicate our Ideas to Others; Which is a Re- 
 markable Inſtance of the Innate Philanthropy of Human Nature; For if we were 
only to Name them for our Selves, there would be no more Satisfaction in it, than 
there would be to a Man, who is Ignorant in Botany, to Contemplate the ſeveral 
Species of Plants without Underſtanding the Terms, by which they are Diſtin- 
en, 

Inis therefore muſt be Laid down, as a Certali Maxim, that Words or Language, 
are never Intended to Mark and Record our Ideas, unleſs with a Deſign to Com- 
municate them to Others; and he who ſhould go about to Invent Arbitrary Signs 
tor his own Ideas without a Regard had to the making them Intelligible to Others, 
would not only Uſe an Imperfect, Doubttull, and Uncertain Language, whatever 


this Philoſophy may Think, but a Chimerical, Whimſical, and a Romantick One; 


And thar the Deſign of Words and Language, is to Communicate our Ideas, not 
| Ep to 


to Record them, is Seklent; becauſe all the i) whicly we at any Time Learn, 


are in Order to the One, and are of no Uſe or Service to the Other. 

Tux next Thing, which is Premiſed is, that Language, when Intended to Can 
municate our Ideas, may be either Termed Civil, that is, which we Uſe in Common 
Converſation and Commerce, or elſe Philoſophical, which is to Convey the Preciſe 


Notions of Things to us, and is therefore more Accurate and Exact than the For- 


mer; But I would Beg Leave to Ask, whether a Mechanick, and a Philoſopher, do 
not Mean the Same Thing by Gold, and whether a Triangle, or a Square, is not the 
Same Figure to a Peaſant or a Geometer? If ſo, Civil or Common Language does 
not Differ from the Philoſophick, ſince they both Expreſs the Same Things; If not, 
the Same Terms will be Applied to Different Ideas, or Different Terms to the Same 


Ideas, which will Render Civil Language Unintelligible to the Philoſophick, and 


Vice Verſa; And Conſequently a Mechanick could not Converſe with a Philoſo- 
pher, or the Contrary, which is  Contradicted by all the Mutual Commerce of the 


World. 


118 True, a Philoſopher may Underfand more Properties of the One, and a Geo: 
meter of the Other, than a Mechanick or a Peaſant is Capable of Knowing; But I 
would Preſume to Affirm, that neither Gold, nor a Triangle, become of Different 
Natures, by there being more Known of them in the Firſt Caſe, than in the Laſt; 


Thus in the Vegetable World, every One is Acquainted with as many Properties of 


an Oak, as will Serve to make him Diſtinguiſh it from an Aſh, or a Willow, and 


yet the Anatomy of Plants, and the Application of Microſcopes, may Furniſh us with (4c Grew's 
natomy o 


Plants. 


ſeveral Qualities and Affections, which are Unknown to the Vulgar; Notwithſtand- 
ing which, I Hope this Philoſophick Oak, is no other than the Civil W and 


that the Same Individual Oak is Meant and Expreſſed by the Same Name. 


BesIDEs which, it has been already Shewn, that any Thing or Subſtance may be Suf- 


ficiently Known by One or Two of it's Leading Properties, upon which the Reſt 


Depend ; and therefore thoſe Common Ones, by which Subſtances or Figures are Di- 
ſtinguiſhed from each Other in Civil Commerce and Converfation, as Gold or a 
Triangle, will as much Cauſe Men to Call the Same Things by the Same Name, as 


any other more Latent and Reſerved Properties will ; For it is not to be Doubted, 


but there are ſtill Others in all Subſtances and Figures, which are yet not Diſcovered, 


and which it is Impoſſible ever ſhould be; Becauſe the Properties of every Subſtance, 
and of every Figure are Infinite, as their Compariſons with, and their Relations to, 


Other Subſtances and Figures are Infinite; the Ignorance of which Properties Not- 
withſtanding no more Hinders Philoſophick Men from Agreeing in their Lan- 
guage, than the Ignorance of them Hinders the Civil or Common Language 
from Agreeing with the Philoſophick ; From whence it Follows, that the Philoſo- 
phick Language is in Vain Diſtinguiſhed in this «pp of Ideas from the Common 
or Civil. 

AFTER theſe Premiſſes and Diſtinctions, which are Falſely Alledged, we are with 
an Equal Prevarication Told, that the End of Language in Communication is to be 


Underſtood, that is, to Excite by Sounds in the Hearer the Same Idea, which they 


Stand for in the Mind of the Speaker, which is True, if we Mean by the Same Idea; 


the Same Thing, as Gold or a Triangle, but if we Mean by the Same Idea, the 


Same Knowledge of all the ſeveral Properties of Gold or a Triangle, which this Phi- 
loſophy does, it is Falſe; For, to be Barely Underſtood it is Sufficient to Denote 


the Same Figure, Subſtance, or Thing, by the Same Name, which Others Uſe for 


the Same Figure, Subſtance, or Thing 3 Which is very Different from our Know- 
ledge of all the ſeveral Properties of ſuch Figure, Subſtance or Thing, which is not 


to be Gained, unleſs by Study, Application, and Thought; and we may as Juſtly Say, 


if this is Intended by the Same Idea, That the End of Language is to be Underſtood; 
that is, to Excite by Sounds in the Hearer, the Knowledge of all the Abſtruſe Proper- 
tics and Relations of Things, which are in the Mind of the Speaker, of which the 
Heater is Ignorant, than which Nothing can be more Abſurd ; becauſe it is to Affirm, 


that the End of Language in Communication, is to be One of the Greateſt Philoſo- 


phers in the World, which is the End of Labour and Study, and not of Language; 


Language gives us the Names of Things, which are Common to the Uliterate, and the 


Uuun 2 | Learned; 
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Ideas, or our Ideas of Sabf 


Actions. 


Learned; and A plication and py Fucniſhes _ | Imparts _ us the Knowledge of 
| them, which is/E eculiar toe te Laſt. 1 0-5 Gi 


tion of ahe Problem; Namely From 


whence Ariſcs the lngleidaRtiony; — Or Uncertainty of Language, that is, 
from whence Ariſe all or moſt of our Diſputes; 
Diſtinguiſhing our Ideas according to the Preſcriptions of this Syſteme of them; But 
if it has a Wrong Notion of Mixed Modes and Subſtances, as we have before Shewn 
it has, the Uncertainty and Imperfection, Charged upon Language, is Owing to it's 
Chimerical Opinions of theſe Matters, and to the Corpuſcular Scheme of Nature, 


he Way of Solving which is, by 


which this Philoſophy Defends, and from which it's Sentiments of Subſtances in 
Particular are Derived; And eee is faid to be nne and Uncertain, e ale 


it's own Ideas are ſo. 


-— AND Firſt, as to Mixed odd: alta, are. ane lien Forbaed frat: eee 
A ans, as Virtue, Vice, Gratitude, Murder, this Philoſophy only Conſiders them as 
Arbitrary Collections of Ideas, and which have no Settled Standard to Rectify and 
Adjuſt them by; Whereas they are in that Reſpect upon the Level with our Simple 
ances 3 Thus, if in Simple Ideas, we Take any Particular 
Idea as Red, it is Explicite, Certain, and Determined, but the General, which In- 
cludes ſeveral Particular Reds, is not; Thus alſo in Subſtances, any Particular Idea 
of Matter, as Gold, or Marble, is Determined and Certain, but the General One 
not; And the Same may be Said of Mixed Modes, that Human Actions are Deter- 


of] mined: and Certain, but the Genus's under which they are Ranged, are not ſo; And 
the Particulars always Anſwer to ſome Originals, whereas the Generals are Abſtract- 
ed Ideas, and only have their Exiſtence in the Mind: And in Reſpect of the 


Principle, from whence theſe Ideas Flow, they ſeem to be alike Certain, and De- 
termined z For, as in Simple Ideas, Red or Blue, Cc. or in Subſtances, the Properties 
of Gold, are Actions of Bodies Derived from a Peculiar Force, which is Capable of 
Producing thole Senſations in us, ſo in Mixed Modes or Human Actions, all Parti- 
cular arc Derived from a Principle of the Mind, from whence they are Deno- 
minated what they are; For Inftance, when we Look into our Minds, we find a 


Force or Quality in it, which Inclines us to the Stricteſt and Severeſt Dealing with 


Others in all Occurrences of Life, which makes us Punctual, and Exact, both in 


cvery Thing, which we Say, and every Thing which we do; Human Actions, which 


Reſult from ſuch a Principle are Juſt; In like Manner, we find another Force or 


Principle in our Minds, which Inclines us to Love and Compaſſion, and thoſe Hu- 


man Actions, which Derive from it, are Properly Termed Benevolent; So that the 
Nature of all thefe Ideas, whether Simple, or of Subſtances, or of Human Actions, 
or Mixed Modes, is Equally Known to us, and there is no more Doubtfullneſs, Im- 
perfection, or Uncertainty in the One, than the Other; And if we Conſ der them as 
General Ideas, they arc _— then Names, by wich we Claſs and Sort Things or 


As to the Way of Leaming the Names of the Gerd Ideas, whether Simple, ot 
thoſe of Mixed Modes and Subſtances, which this Philoſophy before Mentions, that 
can Signify nothing to the Clearneſs or Obſcurity of the Ideas, in which it is Said 


the Imperfection and Uncertainty of Language, or the Contrary, Conſiſts; For it will 
be the Same, whether we Learn the Articulate Sound of Red or Blue, before we 
| Know the Proper Idea which belongs to it, and are afterwards Shewn it, or whe- 

ther we Learn the Terms Red and Blue, and the Ideas Annexed to them together; 


And the Same is True in Mixed Modes; I ſhall not have a Clearer Idea of what 


Juſtice is, by Learning the Term, and the Idea together, than if I Learned the Term 


before the Idea; And | the Imperfection, Doubtfullneſs, or Uncertainty of Terms, or 


of Language, Proceeds from the Imperfection, Doubtfullneſs, or Uncertainty of the 


Nature of the Ideas themſelves, which we have before Conſidered, And not from 
the Way that we Learn them. 

Ir is farther Affirmed in this Philoſophy of Ideas, he Simple How are leaſt Li- 
able to Miſtakes; becauſe they are each of them but One Single Perception, whereas 
the more Complex Ones of Subſtances and Mixed Modes are not; And becauſe 
they are not Referred to any other Eſſence, but barely that Perception they Imme- 
diately Signiſy. On the Contrary we Say, Particular Subſtances, or Particular Human AQt- 

| ions, 


NY 


>» > th 


. 


Of the Ale oft a: 


158 are as n One Single Perception, as Red or Blue is, andi are Equally, not 
Referred to any other Eſſence, but Barely that Peterption, Which they Immediately 
Signify; But if General and Abſtracted Ideas are Formed from Patticular Subſtances, 
or Particular Human Actions, the Same may be done in the Simple Ideas of Red 
or Blue, which may likewiſe be made General by the Abſtractions of the Mind, and 
therefore they will be ſtill upon the SUP: Obs! and not e in this Re- 
ſpect from each Other... 

Ir is Morcover here Alledged, 5 in Mixed Modes, *#licn they 476 Compoled of 
a Few and Obvious Ideas, their Names are Clear and Diſtinct enough, otherwiſe 
Doubtfull, and Uncertain ; But this Allegation Proceeds upon Mixed Modes, being 
Suppoſed to be Arbitrary Collections of Ideas in the Mind; Whetcas on the other 
Hand, Mixed Modes are General Ideas made by Abſtraction upon Human Actions, 
and which are not Diſtinguiſhed from each Other, by the External Circumſtances, 
which this Philoſophy ſcems to Apprehend, but from the Nature and Principle of 
Them; Thus Modeſty is Suthciently Diſtinguiſhed from all other Human Actions, not 
by the External Paſſions of the Body, as by Bluſhing, or Looking Pale, but from 
the Internal Principle of Diffidence and Humility, from which it Procceds; For Dit- 

_ ferent Paſſions of the Body may Proceed from the Same Principle or Paſſion in the 
Mind; As the Same Paſſions in the Body may likewiſe from Different Principles or Paſ- 
ſions in the Mind, for Inſtance, Bluſhing from Pride and Indignation, or from Hu- 
mility and Modeſty; And therefore, as in Simple Ideas, and Subſtances, ſo in Mixed 
Modes, the Perceptions are Diſtinguiſned enough, but the Nature of all of them 
Obſcure and Undetermined, which it is the Province of Reaſon and Philoſophy to 
Diſcover; ſo that Simple Ideas, Subſtances, and Mixed Modes, are ſtill upon the Same 
Level in that Particular; Which Conſideration alone is Sufficient to Invalidate all 
Mr. Hollaſtons Scheme of Natural Religion, ſince the Principles of Men's Actions 
are ſo my men when the e E of them are the: Pane, aud VICE 
Verfa. 

Wes 4. - Concluſion of this Chapter is with a Preference of Natural Religion to a Re- 
vealed, becauſe there is ſuch an Uncertainty in Words, in which the Scriptures and 
Written Relations are Delivered to us, whereas Natural Religion is Thought to be 

Clear and Plain; But it has been Proved, that Words are Certain enough, and all the 
Difficulty is in our not Underſtanding the Real Nature of Things, in which Dith- 
culty Human Actions are Involved, as much as even Subſtances theniſciyes,: and which 

as much Want an Explanation from Philoſophy. 

Tais Arguing againft Revealed Religion Amounts therefore to This, that d 
we do not Underſtand the Nature of Things, we are not to Depend upon any Hi- 
ſtory of Fact, that ever was in the World, which is Exccedingly Wiſe, and moſt 
Wouderfully Sagacious! 

F. 10. BesIDt the Natural and Unavoidable Imperfections of Languages, it is Said, of he | tal 
there are Willfull Faults and Neglects, which Men are often Guilty of in their Uſe Abe, 
of Words. 1 „ 

FiRsT, it is Afﬀirmed, they Uſe Words wickour Clear and Diſtinct Ideas, or, which Chap. 10. 
is Worſe, Signs without any Thing Signified; Such are for the moſt Part Introduced . 4 
by Sects of Philoſophy and Religion, either out of an Affectation of Singularity, or 5%. 
to Support ſome Strange Opinion, or to Cover the Weakneſs of their Hypotheſis; 

Theſe it is Thought may be juſtly Called Inſignificant Terms, and are often to be 

Met with in School-Men and Metaphyſicians; Others Learn Words, which the Pro- 
priety of Language has Affixed to very Important Ideas, and often upon Occaſion 
Uſe them without any Diſtinct Meaning at all; From whence their Diſcourſe muſt 

5 be Filled with Empty, Unintelligible, Noiſe and Jargon, and Eſpecially in Moral Mat- 

Z ters; Amongſt which Inſignificant Terms, Glory: and Grace are Mentioned by this 

H Philoſophy. 

IIS Paragraph therefore ſeems to be Little Elſe chat a Short and Comprehenſi ve daft 

Satyr, or Invective, againſt Philoſophers, and Divines, without any Particular Charge | 

againſt Either, unleſs in General Terms, and Propoſes the Author, as Supreme Judge 

of both theſe Profeſſions of Men, when himſelf muſt be Conſcious, how Unequal 

he was to ſuch a Province, who was Scarcely Acquainted with rhe Firſt Rudiments 

and *EF1mciples of Revelatiqn, or of Nature, 
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r Saad” School Men and | Nectaphyſicians are ne only Deſigned, bün l it is Phd 
and Evident, that Revelation it's ſelf is Aimedar; bythe Firſt, — Words Glory and 
Grace, and the Terms of Singularity and Strange Opinions; and that Philoſophy: and 
Nature are ſo too by the Laſt; That is, the Preſent Syſteme of Ideas, Intending to 
Pave a Way for the Reception of a Natural Religion, that is, for the Ancient Mens 
theniſm, Deſpiſes the Arguments and Diſputes about a Revealed One, or about the 
Explanations of Nature and Philoſophy, and Repreſents them, as nothing more than 
an Abuſe of Words, and the Fancies and Chimeras of Metaphyſicians and School- 
Men; Whereas in Reality, the Main and Principal Conteſts are not Concerning 
Words and Terms, but the Truth or Falſchood of Things, and which Ariſe from the 
Difficulties; in which they are Entangled, when we come to Conſider them; Thus, 
there is as Great an Abuſe of Words amongſt the Rationaliſts or Deiſts, or the De- 
fenders of this Syſteme of Ideas, as there is amongſt Philoſophers or Divines; And 
the Queſtion upon the Whole will be, not which of them Abuſes Words Moſt, but 
which of them Underſtands en up! and ett upon E mos will be Deter- 
mamined in Favour of the Latte. 
N SECOND, It is Said, another Abuſe is niddiſtancy: in Abe Uſe of Words, the Wit. 
5 full doing whereof can be Imputed to nothing but Great Folly, or Greater Diſhoneſty ; 
And a Man in his Accounts with Another, may with as much Fairneſs make the 
Characters of Numbers wh nk {OMeUnes or One, and ee for Another Col- 
lection fo 
IN Obſervation upon which Reber 1 ſhall only Say; that this Chapter Treats of 
the Wilfull Faults and Negletts of Men in their Uſe of Words, of which this is 
Eſteemed One of them; Whereas, it is Evident in Fact and Experience, that Men 
are Naturally Prone to Change their Ideas, to which they Affix the Same Word or 
Term, and it Requires the utmoſt Caution and Attention not to do it; Thus in 
Dreams, where the Mind is not any ways upon it's Guard, the Idea, which i is Af- 
fixed to the Name of Man ſhall Change into a Multitude of Shapes, when yet we 
Think we arc Dreaming of the Same Perſon, and ſo of other Ideas; And which 
ſcems to be the Chief Occaſion of that Confuſion, which we find in thoſe Deluſory 
Sports of N ature; It is in ſome Degree the Same, when we are Awake, as is Mani- 
feſt in the Reaſonings both of this Syſteme of Ideas, and of the Philoſophy of Des- 
Cartes, and even in thoſe of the Great and Incomparable Sir . Newton, and in Par- 
ticular of their Notion of Matter, which is ſometimes One Thing, and ſometimes 
Another, juſt as it Suits the Preſent Emergence of Explaining this or the other Phæ- 
nomenon, by. which it becomes at Length a Subſtance Entirely Different from what 
it was at Firſt Thought and Aſſerted to be; Inſomuch, that what was at Firſt Inactive, 
and was Endued with a Perfect Inertia, ſhall by Degrees Riſe into Action, and Find 
it's ſelf Changed in it's Properties into all the Varictics of Motion, Gravitation, or 
Attraction, which we can Poſſibly Imagine; This however does not Appear to be a 
Wilfull Fault or Neglect, but a Natural Infirmity of the Mind, which is not to be 
Auvoided without the utmoſt Guard and Ne r againſt it, and is therefore neither 
+44 _  Chargeable with Folly nor Diſhoneſty. 
2 16 i Tarird, Another Abuſe of Words is an Affected Obſcurity, either by Uſing Old 
Words in New Significations, or by Introducing New and Ambiguous Terms with- 
out Defining them, or by Putting them together, ſo as to Confound their Ordinary 
Meaning; The Peripatetick Philoſophy, and the Admired Art of Diſputing, are 
Loaded with this Charge. 
Anſwer. Bur this Cenſure may be Attributed to the N Diſlike of the Worthy Uni- 
verſity, of which he had the Honour to be a Member, and of the Philoſophy, which is 
Profeſſed there, rather than to any Solid Reaſon for it; For, notwithſtanding what 
has been Alledged againſt Ariſtotle, and his Syſteme of Nature, there will not be 
Found a more Affected Obſcurity in the Peripatetick Account of it, than there is in 
the Atomical or Epicurean, which is at Preſent Eſpouſed by our Modern Reaſoners, 
and with what Juſtice we have already Shewn. 
4 Fourth _ FOURTH, Another Abuſe is, the Taking Words for Things; Thus in the Peripa- 
pon the tetick Philoſophy, Subſtantial Forms, Abhorrence of a Vicuum Cc. are Taken for 
ſomething Real. Here alſo the Same Philoſophy is Attaqued, but without any One 


Argument againſt it; Since Subſtantial Forms are nothing more than ſome Certain 
Eſſences, 


Anſwer. 


Chap. O the Muſs of Words 


fore as Real as the Unknown Subſtratums or Subſtances of the Preſent Syſtems; and 
an Abhorrence of a Vacuum, is no other than Affirming the Neceſſity in Nature of a 
Plenum Conſequently to make this Remark” Significant, it ſhouſd be Proved, that 


there is no Real Edence of Things, nor . Plenum TINA. phe? will A the laue 


be: A Difficult Task to Perform. 1 


Fern, Another Abuſe is, the Setting Words in Ae Place of Tings Vigeh they 4 Abuſe. 


can by no Means Signify ; As in the General Names of Subſtatices, Whereof the 
Nominal Eſſences are only Known to us, when we Affirm or Deny an y Thing a- 
bout them, we Tacitly Suppoſe or Intend, they ſhould Stand for the Real Eſſence of 


a Certain Sort of Subſtances; Thus, when a Man Says Gold is Mallecable, he would 


Inſinuate ſomething more than This, that what I Call Gold is Malleable; (tho Truly it 
Amounts to no more,) Namely, that what has the Real Eſſence of Gold is Mal- 
leable, that is, that Malleableneſs Depends on, and is Inſeparable from, the Real Ef- 
ſence of Gold; But, a Man not Knowing, wherein that Real Eſſence Conſiſts, the 
Connexion in his Mind of Malleableneſs is not Truly with an enn he el 
not, but with the Sound Gold, he Puts for it. 100 Frey 

IN Anſwer to which we Say, that Sompeckiog) mo 


Affirm, that Gold is Malleable, Namely, that Real Gold is ſo; of which tho' we 
have not an Idea, as to it's Real Ellence, or Principle, from whence it's Properties 


Flow, yet we Know as many of it's Real and Eſſential Properties, as are Sufficient 


to Diſtinguiſh it from all other Bodies or Subſtances whatſoever, and which mult In- 
clude and Suppoſe a Real Eſſence Different from that of any other Subſtances, as it's 
Eſſential Properties are ſo; And by no other Ways 1 is a Triangle Diſtinguiſhed from a 
Square or a Circle; But Concerning the Real Eſſences of Subſtances ot Figures, 
we have already Diſcourſed, and Shewn what they are, and wherein they Confiſt. 


- Ir is farther Alledged in this Fifth Article, that in Mixed Modes, any Idea of the What is farther 
Alledged under 


this Fiſth 
Head, | 


Complex One being Left out, or Changed, it is Allowed to be another Thing, that 
is, to be of another Species, as is Plain in Chance - Medley, Man-Slaughrer, Murder, 
Cc. becauſe the Complex Idea Signified by that Name is the Real, as well as Nomi- 

nal Eſſence, and there is no Secret Reference of that Name to any other Eſſence but 
- That; But in Subſtances it is not ſo; for tho' in That Called Gold, One Puts in his 


Complex Idea, what Another Leaves out, and Vice Verſä, yet Men do not Uſually 


Think the Species Changed, becauſe they Refer the Name in their Minds to a Real 
Immutable Eſſence of a Thing Exiſting, on which thoſe Properties Depend. 


Eſſences, from whenee the Properties of Particular Bodies 1 Derived, and are thete-. 


is d be he Enna Anſwer. 
Eſſence of Gold, which is a General Term, and a Creature of the Mind, When we 


To which we likewiſe Reply, that in Human Actions, or Mixed Modes, the Caſe Auer. 


is much the Same with that of Subſtances ; becauſe, as in Subſtances we have Eſſential 
Properties or Qualities enough to Diſtinguiſh One Subſtance from Another, and 
when we have ſo, we Know them, and Name them as Different Subſtances ; So in 
Mixed Modes or Human Actions, tho the Fact in all theſe Caſes Mentioned is Kil- 
ling a Man, yet, ſince ſuch an Action is Derived from a very Different State and 
Principle of the Mind, and ſince the Mind, or the Active Principle, is as much to be 
Conſidered in ſuch Actions, as the Hand, which Commits the Fact, theſe Human 
Actions are as much Differenced by the Real Properties of them, as Subſtances 
are; In Chance-Medley, the Mind does not Act with an Intention, in Man Slaughter 
it does, but with a Sudden One, in Murder with a Premeditated and a Malicious; 
It is True, the Killing of a Man belongs to all of them, and ſo does Extenſion to 


all Subſtances, which are Material; But the Killing a Man upon Different Principles 


of the Action, is as much Diſtinguiſhed by the Peculiaritics of Doing it, as the Ex- 
tenſion of Suſtances is by the Particular Properties which Attend it, as Difference of 
Colour, Denſity, Weight, Brightneſs, Smoothneſs, G. 

No is the Difference, Affirmed above, betwixt Mixed Modes and Subſtances True; 


Becauſe we may Add a Million of Properties to our Idea of Gold, by Apply ing it 


to the Infinitely Various Actions of other Bodies and Sabſtances upon it, and yet 
not Change the Nature of it, or our Idea of that Nature; in the Same Manner as 
we may in a Triangle, or any other Geometrick Figure, which, in it's Relation to 0- 
ther Mathematick Quantities or Figures, will Admit of an Infinite Number of Pro- 


pertics, when yet the Nature of the "Tridwgte is not from thence Altered, but Con- 
firmed 
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Y may be Various Properties Annexed to it, from it's Compariſon with and Relation 


IWhat i 1s Far- 
ther Alledged 
under this 

F ifth Head. | 


Anſwer, | 


A Sith 5. 5 


to a Million, or an infinite Number of Actions belonging to Human Beings, Which 
eded; Thus Mur- 


yet will not Alter the Principle of the Mind, from which it Procet 


der, or the Killing of a Man with a Premeditated and a Malicidus Deſign, is Suffl. 


cient to Shew the Nature of ſuch an Action, and yet we may Add the Perſon of 
the Man, the Way and Manner of Killing, we may Compare this Action with Gra- 
titude, or Benevolence, or with Theſt, Whoredom, or Drunkeneſs, and a Thouſand 
other Human Actions, in Reſpect of which it will have it's Particular Properties and 
Relations, hut yet will ſtill Continue an Act of the Same Nature. 

I is Farther Alledged under this Fifth Article, that the Reference of the Name 
to a Thing we have not the Idea of, is Grounded upon this Suppoſition, Namely, 
that the Same Preciſe Internal Conſtitution goes | always with the Same Specifick 
Name, in, which arc Contained theſe Two: Falſe Suppoſitions. 

- FiksT, That there are Certain Precife Eſſences, according to which Nature Makes 
all Particular Things, and by which they are Diſtinguiſhed into Species. 

: SECOND, That this Tacitly Inſinuates, as if we had Ideas of theſe: 7 2 


Jo which we Aae Dn there. r no Two ſuch een as are Ima- 


gined. 4 W.0 

+; FIRST, Bene we do not Fuppaſt any Pos Chimerical Eſſences, hows we e only 
Suppoſe. ſome Certain and, Eſſential Properties, with which the Efſenec of Things is 
Connected, or rather, which is the Real Eſſence of them, as before Explained, and 


which Eſſential Properties every One may, and e ce 90 as wr to Diſtin- 5 


guiſh One Subſtance from Another... 

. SECOND, Becauſe, tho we ſhould not been to any Knontledai of the Inveenal 
and: Real Eſſences of Subftances, yet we can Fully Know ſome Real and Eſſential 
Properties, which are as Expreſſive and Significant of the Eſſences, and Which as 
much Diſtinguiſh their Subſtances from all Others, as the Eſſences themſelves. 
Sixrn, Another and more General Abuſe of Words is Said to be, that Min 5 
ving by Long and Familiar Uſe Annexed to them Certain Ideas, they are Apt to 


Imagine ſo Near and Neceſſary a Connexion between the Names, and the Significa- 


tions they Uſe them in, that they forwardly Suppoſe; One cannot but Underſtand 
what their. Meaning is, when. L0G: are no more dan the mam and Unſteady 
Signs of their own Ideas. 

Tavs Life is a Term, none more Tenia + 3 Abd: yet if it Comes in Queſtion, 


Whether ſuch a Thing has Life, or not, it is Eaſy to Perceive, that a Clear, Diſtinct, 


Anſwer. 


Settled, Idea does not always Accompany the Uſe of fo Known a Word. 

Om the Contrary, we Say, that Men are Generally Agreed in their Uſe of Words, 
jo; Underſtand each Other well enough by the: Marks or Signs, by which they Di- 
ſtinguiſh their Ideas; and the Chief and Principal Difficulty Lies in the Nature of 
Things; Thus every One Means the Same Thing by Gold, but yet the Real Nature 
and Eſſence of it may not be Known to Any, and there may be Diſputes and Dif- 


ferences about it; The Same may be faid of Vacuum, Plenum, Matter, &&c. which 


Terms are Sufficiently Intelligible to all, and yet the Controverſies about the Things 
themſelves are Endleſs upon Account of the Perplexity and Obſcurity of them ; So 
| likewiſe in the Inſtance Mentioned, we do not Miſtake One Another in what we 
Mean by Life, or almoſt in any other Term, to which we Affix an Idea; We all 
Know, that an Animal has Life, and that 'a Vegetable has, according to the Com- 
mon Acceptation of the Word, that a Plant is Alive; But then, wherein the Life 
of the One, or the Other Conſiſts, is a Diſpute of the Nature of Things, and not 
of Words, or the Meaning of them; It is an Inquiry of Philoſophy, "and a Diffi- 
culty in it, and is not a Want of Affuing Certain Ideas, to Certain Terms; Thus 
where we See in Animals a Motion, which is Voluntary, and Contrary to a Neceſ- 
ſary Impulſe, as of a Ball Struck by a Racket, and there are ſeveral Indications of 
Thought and Senſe, we Call it Life; If in Vegetables we Obſerve a Verdure and 


Sptightlineſs of Growth, Contrary to what we Find in Groſs and Dull Matter, which 


Continues the Same with Little or no Alteration, we Call it alſo Life, and there is 


no Diſagreement in the Termas or the Signification of them; * what is the Cauſe 
1 of 


; Ede a be ald in e or Human : 
Actions, that the Natute of the Action, as of Murder, ſhall be the Same, tho there 


1 


ION NES 


Chap IX. Of the Remedies of ſuch Imperfockions and Abuſes. 
of cither of theſe Phenomenons, or what the Nature of , ene be A a gray. 
and which Reaſon and Philoſophy is to Refolve. 


_ SEVENTH, It is Affirmed, that Figurative Speech is an Abuſe of Language, which The Seventh 


is True, where it is Intended to Enſnare and Deceive, otherwiſe it is Unjuſtly Con- 
demned; Becauſe, if we can Infuſe into Others our Real Ideas by Metaphors, it will 
be the Same, as if we did it by Simple and Plain Expreſſions; Excepting, that the 
One Conveys the Same Ideas to us with Pleaſure, whereas the Other has not the 
like Advantage of Elegance and Beauty to Recommend it; And J Hope no One will 
Deny, that as Great and Important: Truths in Morality are Impreſſed upon us from the 
Divine Parables of our Saviour, and the Exquiſite Fables of op and the Antients, as if 
they had been Delivered in a Dry a eee of e and in the Stiff * and 
Dreſs of an Heathen Philoſophy. 
Ir yet Figurative Speech is an Abiiſe of Language, has Pity 16 is; that thts 
| ſhould be ſo many Thouſand Abuſes of it in the very Philoſophy, which Condemns 
and Explodes it? and who would Think, we ſhould; Preſently after ſuch a Cenſure, 
find it Talking in this Manner? “ Language being the Great Conduit, whereby Men 
« Convey their Diſcoveries, Reaſonings, and Knowledge, from One to Another; 
« He that Makes an Ill Uſe of it, tho he does not Corrupt the Fountains of Know. 
&« ledge, which are in Things themſelves, yet he does, as much as in him Lies, 
a: Break or Stop the Pipes, whereby it is Diſtributed to the Publick Uſe and Adyan- 
« tage of Mankind. Which Language, I Suppoſe, is ſomething: Figurative. 

HowEvER, ſince, according to Laertius, Epicurus had Profeſſed the Same Doctrine, 
See Chap. 1. Book 1. it was Neceſſary for a Philoſophy to Eſpouſe the Sentiments 
of One, whom in ſo many other Particulars it had Acknowledged to be it's Maſter; 
And, I Preſume it is more Pardonable, when Figures and Tropes are Uſed in a Philo- 
ſophy, which Diſclaims them, than when they are Adopted into the Lively Eloquence 
of the Divine, or the Pulpit, where, I Humbly ene it Chiefly Blames the 
Force and Beauty of them. 


F. 11. As to the Remedies off a Sonny imperfections and Abuſes, we ſhall of the Remes 


Say Little to them, Seeing we have already Shewn, that they are either Imaginary, 5 Fo 


regoing Im- 


or Falſely Repreſented, or Derived from the Wrong Notions, which this Philoſophy has perfeftions and 
taken up of Subſtances and the Real and Nominal Eſſences of them, and which Generally tpn ang 
Terminate in this Suppoſition, that Men do not Underſtand Each Other's Terms, and Mr. Locke 
the Language, in which they Diſcoutſe ; Whereas it is pretty Evident from a Thou- . 5 


ſand Inſtances in Mathematicks, Philoſophy, and Divinity, that our Diſputes are, not Bock 3. 


ſo much about Words and Terms Illy Underſtood, as about Things and the Real 
Difficulties, with which they are Invironed and rr ended Inſtinct, Sympathy, and 
Antipathy, which are here Mentioned, are well enough Known, as to the Properties 
and Affections in Animals or Bodies, which are Expreſſed by them, and they are 
far from being Words without a Meaning, as is Affirmed ; But what is the Cauſe of 
them, or from whence they Ariſe, or wherein the Nature of the One or the Other 
Conſiſts, is Hard to Determine ; and ſo it is of moſt of our Other Terms, and the 
Ideas Annexed to them; That is, Men, who are Educated and Trained up in the 
Same Language, in the General Know, what Ideas, or Things, are Marked out, and 
Pointed at, by ſuch and ſuch Words or Terms, tho' they may not Know the Entire 
Nature of thoſe Things or Ideas, which yet are Confounded and Made to be the Same 
by the Preſent Syſteme; Thus, when Gold, or Silver, or Wood, or Stone, is Named, 
every One is Carried in his Mind to the Same Subſtance, and no One has ever 
Miſtook ſo, as to Call Stone Metal, or Wood Stone; But if we come to Inquire in- 
to tlie Real Nature and Conſtitution of any of Theſe, we are then at a Loſs; Clouds 
and Obſcurity begin to Ariſe, we Feel about in the Dark, and often Claſh and Inter- 
fere with each Other; It yet ought not to be Said, that we do not Affix the Same 
Ideas to the Same Terms, becauſe we Reaſon and Philoſophize Differently about 
our Ideas themſelves, no more than it ſhould be Said, that we cannot Converſe Intelligi- 
bly together, unleſs we are all Philoſophers, and Philoſophers of the Same Syſteme 
and Perſuaſion; On the Contrary, Men could not ſo much as Reaſon and Philoſo- 
phize Differently about their Ideas, if thoſe Ideas, about which they Diſpute, were 
not the Same: And therefore it is nothing elſe than a Piece of Affectation and 
YOu, to e which is done, that if all Diſputes about Words and Terms 
E X X X X | | were 
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were Odt off * 4 Abridged, many of the Philoſophers, (not to Medion thoſe of 
1 Divines) as well as Poets Works, might be 1 — in a Nutſhel; Since the 
a Principal Difficulty is not to Underſtand Each Other's Language, but to Determine 
7 Concerning the Truth and gay "of FRE pon. po ph and Intimated by ſuch 
Language. 1 | 
"Ni, TT hs ans abt we are Pawel to Believe, that, whilſt Men are Dit. 
courſing in Plain Engliſb to Each Other, they are yet ſo Uncertain in the Ideas, 
which they Affix to the Terms they make Uſe of, that they might as well Propoſe 
their Thoughts or Sentiments in the Ruſſian Dialect, and Write or Speak in the 
Turliſb, or the Sclavonian; Which is ſo Monſtrous a Poſition, that this Philoſophy 
muſt have been well Acquainted with the Art of Rhetorick and Inveigling, and how 
to Cheat and Delude Men with it's Tropes and it's Figures, which could be able to 
Gain ſo Many Proſelytes to ſo Great an Abſur dit. : 
ANp from whence does all this Flow? Namely, from this Syſteme of Kew Con- 
ſidering only the Terms and Appellations of Things, without Entering into a Real 
Diſquiſition of them, which it Diſclaims, and from Ranking and Claſſing it's Ideas under 
Various Denominations, and in Short, from Profeſling a Science of Words in Contempt 
of every Rational Science now in Being, before it had Inquired into any One of 
them; From which, it is Natural to Conclude, what would be the Reſult, to Wit, 
a Valuing of Words in Preference to Things, and Making Terms, and Signs, and 
Marks, of our Ideas the moſt Important Part of our Knowledge: The Conſequence of 
which is, the Filling our Heads with Trifling Niceties and Diſtinctions about Lan- 
guage, and Forms and Manners of Speaking, and Turning the Solid Reaſonings on 
Nature, Religion, and Philoſophy, into Mere Chicaning and Sophiſtry, into Weigh- 
ing of Points and Syllables, and Canvaſing of Expreſſions and Phraſes, and in Fine, 
Biſhop still. Converting Senſe and Argument into a Levity of Thought, and into Ridicule and 
ingfleet and Buffoonery 3 Of which this Syſteme of Ideas is a Standing Inſtance, in it's Defenſes of 
8 it's ſelf againſt the Attaques of Thoſe, whoſe Religion, Integrity, Gravity, and Learn- 
Letters to the ing, has been much Superior, and who Wanted nothing to make them Victorious in 
Biſhop. their Cauſe, even with the Friends of this Syſteme, unleſs a Few Small Arts, and Little 
| n which _—_ were N and e it their Wiſdom to an 
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CHAP. N.. 


o Eat; in Rar” of the "OY of our e Of the Extent 
of Human Knowledge ; 'of the Reality of our Knowledge ; Of Truth in Ge- 
neral ; Of Univerſal Propoſitions, their Truth and Certainty, Of Maxims 3 
of Trifling Propoſitions ; Of our Knowledge of Exiſtence ; Of our Know- 

edge of the Exiſtence of a God; Of our Knowledge of the Exiſtence of other 

' Things; Of the Improvement of our Knowledge ; Some Farther Conſiderations 
Concerning Knowledge ; Of Fudgement ; Of Probability ; Of the Degrees of 
Aſſent; Of Reaſon 3 3 Of Faith and Reaſon, and their Diſlin® Provinces 3 
of Enthuſiaſm ; Of Wrong "WO or Error; Of the Divif on of the 
Sciences. 
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of 3 F. 1. NOWLEDGE Is Said to be Nothing, but the Perception of the Connexion 
in General, | 


33 and Agreement, or Diſagreement and Repugnancy, of any of our Ideas; 

Eflay, And where it is not, there, tho' we Fancy, Gueſs, or Believe, yet we always come 
Chip. 1. Short of Knowledge; Thus we Know, that White is not Black, becauſe we Per- 
_ 5 of ceive theſe Two Ideas do not Agree, and that the Three Angles of a Triangle are 
Knowledge, Equal to Two Right Ones, becauſe they do; This Agreement or Diſagreement, it is 

Said, may be Reduced to theſe Four Sorts. 

The Firſt Sort FIRST, Identity, or Diverſity ; that is, Ideas are the Same, or elſe they Differ ; or, 
Confutel. Which is the Same, they Agrec or Diſagree 3 So that the Firſt Sort, it ſeems, of A- 
| greement, or Diſagreement, is Agreement or Diſagreement, which is a very Accurate 


and Wile Diſtinction. SECOND, 
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Chap. X of Znowledge in General, © 13 


SeconD, Relation; that is, the next Sort of Agreement or Ln the Mind The Second | 
Paredives in it's Ideas, may be Called Relative; But I would Ask, whether there One” 
can be any Agreement or Diſagreement without a Relation, or a Comparing One I- 
dea with Another? This therefore is not a Diſtin& Sort; but Identity and Diverſity 
Suppoſes Relation, and Identity and Diverſity Signifies no more than Agreement and 
Diſagreement; Here therefore is a Second Diſtinction without a Difference. 

THIRD, a Third Sort of Agreement or Diſagreement in our Ideas is Co-exiſtence, Te Third Sort 
or Non-Co-exiſtence, in the Same Subject; And this is Said to belong Particularly to C. | 
Subſtances, as when we Pronounce Gold to be Fixed, or to Remain in the Fire Un- 
conſumed ; But this Falls under the Relative Agreement or Diſagreement of our Ideas, 
when we Compare One Property of Gold with the Other Properties of it, and 
therefore does not Deſerve a Diſtinction here. 

FouRTH, The Fourth Sort is, that of Actual and Real Exiſtence Agreeing to The Fourth 

any Idea, as that God is; Which is no more than to Say, that the Idea of God A- yp . 
grees with our Idea of Exiſtence, or that Comparing One Idea with Another they | 
Agree, Which ſtill comes under Relation, and likewiſe did not therefore want a Par- | = 
ticular Hits gion. 1 

ALL that can be Said, is Conſequently only this, that the 8 of the . Anſwer to this I 
greement or Diſagreement of our Ideas, upon any Compariſon or Relation of them Po#rine of the 
whatſoever, is the Sole Foundation of all our Knowledge; To which we Anſwer. eee 

FirsT, That the Bare Perception of the Agreement or Diſagreement of Ideas is 7 our Ideas, 

no Certain Foundation of Real Knowledge, unleſs our Ideas are Accurate and Exact; 
Becauſe a Man may Think he Perceives ſuch Agreement or Diſagreement, when yet 
in Truth there is no ſuch Thing; Thus the Viſions of a Madman, or an Enthuſiaſt, 
will be Equally Certain with the Truths and Concluſions. of Geometry ; and if a 
Perſon Sees an Agreement betwixt the Idea of himſelf and a Prince, as in the Caſe 
of Madneſs, or if Mahomet, or Fox, does, betwixt that of himſelf and an Apoſtle of 
God, as in the Caſe of Enthuſiaſm, or if this Philoſophy finds One betwixt it's own 

| Reaſon, and a Ray of the Divinity, or a Canale Set up by Almighty God in the 
Mind, which 1 Suppoſe is little Leſs than a Light within, tho there is no ſuch Real 
Agreement, it will be as Certain and as 3 Ns as that the Square of the Hypotenuſe | 
is Equal to the Square of the Sides. 

Tzis Doctrine will likewiſe Juſtify all the moſt Whimſical Nag in the 
| World; For if Men Think, or Imagine, they Perceive a Connexion betwixt Certain 
Ideas, let thoſe. Ideas be never ſo Wrongly Connected, it will be all Irrefragable 
Truth and Demonſtration, and there is not the Greateſt Falſchood, or Ignorance, in 
the World, which may not be Patronized upon ſuch a Conceſſion ; Every One is a 
Philoſopher, as well as Prieſt, to himſelf, and Every One is in the Right according to 
his own Connexion of Ideas, tho' Every One Differs in his Philoſophy and his Re- 
ligion, according to that Connexion. 

Wx therefore Say, it is not Every One's Panketar Connexion of Ideas and his Per- 
ception of that Connexion, or Agreement and Diſagreement, of them, which is a 
Standard of Knowledge, or of Truth and Certainty ; But it muſt be the Concurrence 
of Many and of Thoſe of the Wiſeſt, moſt Judicious, Studious, and Sober Men; 

And if their Connexions of Ideas Agree, we may then Rationally Conclude, that 

Truth and Knowledge is on their Side, which we ſhall in Vain Seek for amongſt 
the Connexions, or rather Fancies, of Some, who Think fit to make their own Pri- Mr. Locke. 

vate Perſuaſions a Rule for Others to Form their Sentiments upon, in 3 of Re- 
ligion, Nature, or of Government. 

SEconD, The Bare Perception of the Agreement or Hiſkgrectucnit of our Ideas, | 
tho they ſhould be Accurate and Exact, cannot be a Foundation of our Real Know- 
ledge of Things, unleſs our Abſtractions are True; Thus, tho” all our Ideas of Lines, 

Surfaces, and Solids, ſhould be Exact and Punctual, and all the Connexions of the 
Ideas Relating to them, ſhould be ſo too, ſo that every Propoſition in the Elements 
of Euclid was True and Certain; Yet None of them would be ſo in a Real Knowledge, 
Excepting we Grant the Abſtractions of Length without Breadth, Breadth without 
Depth, and Depth without Thickneſs, to be Juſt and Conformable to Nature, which 
they are not, according to what we have Shewn in our Geometria Solidorum, ſive Ma- 


ait. and in the Preceding Books of this Philoſophy. 
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716 „„ Of th ; Degrees a of our N 


Tump. If the Perception of the Agreement 220 Difagreement of our W was 
the only Foundation of our Knowledge, all our Senſitive and Natural Knowledge 
would be Excluded, which yet is, and is Confeſſed by this Syſteme of Ideas, to be a 
Real One; Becauſe there is no Connexion betwixt our Ideas, and the Exiſtence of 
Things, of which we have the Ideas, till ſuch Exiſtence is Proved; and this muſt be 
done by other Mediums than the Connecting of Ideas in our own Minds, which 

cannot Extend to any Thing, which is Foreign and Extraneous to it. 

FOURTH, Hence alſo all Hiſtorical Knowledge of the Plaineſt and moſt Notorious 
Facts in the World would be Dice and even the GR INE of Nor age ae it's 
| or Precarious and Uncertain, 

Ox the Contrary, the Perception of the Agreement or Diſegreement of our Ideas 
is the Baſis only of one Part of our Knowledge, Namely, of That, which is Abſtracted 
or Mathematical, and which would be True, if there was no Being, nor any Exiſt- 

ence Suppoſed, in the whole Circle of Nature; Since a Triangle would not bes M 
Square, or Black White, upon any Suppoſitions whatſoever. 

As to what is Said afterwards of Actual and Habitual Knowledge, the One by an 

Actual Perception of the Agreement or Diſagreement of our Ideas, the Other by 

Remembering ſuch a Perception, it will not be Material to Offer any Thing in Re- 
lation to that Head, Excepting, that ſince we may Know from Remembering, we 
may Arrive at Knowledge another Way, than by a Perception of the Agreement 

+ On Diſagreement of our Ideas, unleſs Remembering is Perception, or Habitual is 
Actual Knowledge, and there is Conſequently no Foundation for the Foregoing 

Diſtinction; Which cannot be, ſince the Immutability of the Same Relations, between 
the Same Immutable Things is Owned to be the Idea, that Shews us, that if a Pro- 
poſition was Once True, it will always be ſo, and which is Said to be the Founda- 
tion of our Habitual Knowledge, and is Different from the Connexion of Wan the 


haaſis of our Actual. 
Of the Degrees F. 2. IN Reſpect to the Degrees of our Knowledge, the Firſt is Affirmed to be In- 


% £0* tuitive, when the Mind Perceives the Agreement or Diſagreement of Two Ideas Im- 


dge, 


Mr. Locke's mediately by Themſelves, without the Intervention of any Other, as One and Two 
_ are Three, or Five is not Equal to Six. N 

Chap. 2. 

Book 4. IN TUITIvE Knowledge therefore, according to this Account of it, is no Other, 


ae . nor More, than a Faculty in the Mind of Perceiving z For if we Grant, that the 
ching mre Mind Perceives, it muſt by Conſequence have thoſe Perceptions, which it has, and 
than Percep- therefore muſt Diſtinguiſh, where they Differ or Agree ; But to Aſſert, that we have 
Ya Faculty of Perceiving is no very Great or Profound Matter, much Leſs does it In- 
form us, in what Science, or where, it Prevails, and only Acquaints us in a Chapter 
about Knowledge, that One Idea is, or is not, Another, according to our Perceptions 


Domonſtrarive TRE Second Degree of Na is Called Demonſtrative, where the Mind Per- 


Knowledge 4 [ 
Definition y. ccives not the Agreement, or Diſagreement, Immediately, or by the Juxta-Poſition, as 


and an Imper. it Were, of the Ideas, but is Fain to Diſcover the Agreement, or Diſagreement, which 
Fect One. it Searches, by the literrention of Other Ideas, and this is that, which we Call 


Reaſoning, which is Exemplified by the Demonſtration of Euclid, that the Three 
Angles of a Triangle are Equal to Two Right Ones; Thoſe Intervening Ideas, which 
Serve to Shew the Agreement of any Two Others, are Called Proofs, and where 
the Agrecment or Difagreement is by this Means Plainly and Clearly Perceived, it 
is Called Demonſtration ; A Quickneſs in the Mind to Find theſe Proofs, and to Ap- 
ply them Right, Is, it is Sappated, that which is Called Sagacity. 

IIs Account of Demonſtrative Knowledge is only Defining, without woe, 
that all Knowledge, which comes under the Character of Demonſtration, is Mathema- 
tical or Abſtracted, and Conſiſts in the Connexion of our own Ideas; From whence all 
Senſitive and Hiſtorical, all Chriſtian and Civil, Knowledge is Excluded, as before, from 
being Demonſtrative and Certain 3 But this is only Mere Definition, and Calling 

e Fad Things by thoſe Names, which we are Pleaſcd to Give them. 

Hiſtorical . ON the other Hand we Affirm, till the Contrary is Evinced, that there is as much 
Xnowledge, as Demonſtration in Matters of Senſe and Hiſtory, as there is in the Connexion of 
buen, Abſttacted Ideas; If there are Plain and Manifeſt Propoſitions in Euclid, both in Re- 


what 15 T, Les 


Demorſtrative. ſpect of Figures and Numbers, which no One can Diſpute, There are alſo Propoſi- 
x tions 


Chap: x of * Dres- of our - Knowledge. 


tions in Reſpect of Senſe and of Fact, which every Body in his Right Mind muſt AL 
low and Aſſent to; If there are Propoſitions in Reſpect of Senſe and of Fact, which 
are Found Falſe and Untrue, there are the Like in the Connexion of our Ideas ; 
And let any One Shew, that he is Leſs Deceived in the Reaſonings of Mathemati- 
cians and Philoſophers, who Proceed in the Abſtracted Way of Conſidering Nature, 
of whoſe Errors there may be Ten Thouſand Inſtances Produced, Nay it may be Proy- 
ed, that even all Mathematicks and Philoſophy are upon a Wrong Baſis, as they 
are now Profeſſed; I Say, let any One Shew, that he is Leſs Deceived in this Kind 


of Knowledge, than he is in theſe Propoſitions, That there are ſuch Places as China, 


and the Vadies, as Borneo, Fapan, or the Caribee Iſlands, or That there are or were ſuch 
Cities as Rome, Athens, and Thebes, or ſuch Perſons at Preſent, as his moſt Excellent and 
moſt Sacred Majeſty King George, and the Pretender to his Crown and Dominions; or 
Formerly ſuch, as Fpaminondas, Pericles, Themiſtocles, and Demoſthenes, Scipio Africanus, Cato 
Uticenſis, Brutus and Cicero, or Piſiſtratus, E ſchines, and Philip of Macedon, Marius, 
Catiline, and Fulius Ceſar, and then I ſhall Readily Acquieſce, that there is more 
Knowledge and Demonſtration in the Connexion of Ideas, than there is in Com- 
mon Senſe, and in Hiſtory of Fact; and Confequently, that the Chriſtian Religion, 
with the Author of it, which is a Piece of Hiſtory, is not a Part of Knowledge, which is 
Demonſtrative, and only comes under One Degree of Probability; But till That is E- 
videnced, I muſt Beg Leave to Think, that Probability Lies on the Side of the Con- 


nexion of Ideas, Eſpecially, ſince the Connexion of them is here Owned to Require - 


Pains and Attention, and a Steady Application of the Mind; and that Demonſtration 


Lies on the Side of Senſe and of Fact, in Oppoſition and Contradiction to the Aſ- 


ſertions of this Syſteme of Ideas, into which we are now Inquiring. 

However, it would be ſome Comfort and Satisfaction to an Inquirer into the 
Truth of Things, to find this Definer and Claſſer of the ſeveral Degrees of Know- 
ledge, to Furniſh us with ſome Inſtance of his Own, which even in the Demonſtra- 
tive, ſeems to Riſe little Higher, as have Said, than that the Three Angles of a Triangle 
are Equal to Two Right Ones, or that in a Rectangle e the Square of the 
Hypotenuſe is Equal to the Squares of the Sides. 

As to what is Said of the Juxta-Poſition of Ideas, and Diſcovering their Connexion 
by the Intervention of other Ideas, and Calling it Reaſoning, it is nothing elſe, but an 
Idle and Trifling Comment upon the Way, by which we come to be Convinced, 
that the Three Angles of a Triangle are Equal to Two Right Ones; and, that the 
Mind Arrives at Conviction in ſuch Caſes by thoſe Mcthods, will not be Denicd by 
any One. | 

AND as to what is Said, that Sagacity Conſiſts in a Quickneſs of the Mind to 


| find out the Intervening Ideas, by which we come to a Proof of the Propoſition, 


it is a Wrong Affirmation 3 Becauſe Sagacity does not Conſiſt in a Quickneſs of the 
Mind, to find out ſuch Intervening Ideas, but in a Faculty of the Mind, for which 


we have no other Name than That of Penetration; A Quickneſs of the Mind to 


find out theſe Intervening Ideas, is rather an Act of it, which may be Derived from 
Memory, and which belongs to a Parrot, but Sagacity or Penetration is that, which 


Dives into Hidden and Remote Things from Common Obſervation, whether the Mind 


Acts Quicker or Slower in ſuch a Reſearch; The Inſtance of the Former is That of 


Philoſophers, who can only be Sagacious on other Mens Writings, which ſecms to 


be the Caſe of the Preſent Syſteme of Ideas, and of the Latter, That of Thoſe, who 
can Enter into the Nature of Things with a Sagacity and Penetration of their Own, 
as Sir J. Newton has Endeavoured to do, and with an Applauſe, which is in a great 
Meaſure Due to him; That is, ſo far as he is an Advocate of the Forces of Nature 
But, whether thoſe Forces are Juſtly Aſſerted by him of Gravitation or Attraction, 
will Perhaps be ſtill a Queſtion; Since, on the Contrary we Affirm thoſe of Con- 
tration and Expanſion, which by the Preceding Books of Philoſophy, are Shewn 
to be Different Principles from the other, and in ſome Caſes Diametrically Oppoſi te 
to them. 

Ir is True, this Philoſophy aſtes takes Notice, that other Parts of Learning, it is 

Poſſible, are as Capable of Demonſtration as Mathematicks and Numbers, but it does 
not Inform us, what they are; Beſides, for the Reaſons before Alledged, by the Doct- 


rine of the Connexion of Ideas, Which cannot Extend beyond the Ideas of at 555 
inds, 
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Of the Extent of - Human Knowledgt. Book 


Minds, all Senſitive and Natural Knowledge, and all Hiſtories of Fact, as well as 
Thoſe of Chriſtianity, are Excluded from Demonſtration and Certainty, and Termi- 
nate only in Faith and Opinion, which has been Shewn to be Abſurd, and that 
Faith and Opinion is rather the Reſult or the Connexion of Ideas, than of Fact, 
Senſe, and Experience. 
1 F. 3. IN this Chapter, there is Little more than a Repetition of whit goes be. 
Human fore, Excepting where it Speaks of the Agreement or Diſagreement of our Ideas in 
Knowledge. Co-cxiſtence, in which, it is Said, our Knowledge is very Short, tho' in this Conſiſts 
E ckes the Greateſt and moſt Material Part of our Knowledge Concerning Subſtances, which 
Chap. 3. are nothing but Certain Collections of Simple 3 Coo exiſting in One a 
Book 4 Upon which I ſhall only Obſerve, | 
Anſwer, THar, what is here all along Repreſented, as a Defect in our Weswbetge of Sub- 
ſtances, is no other than ſo many Proofs of the Ill and Abſurd Contrivance of the 
Modern Syſtemes of Nature, that is, of the Corpuſcularian or Atomical Philoſophy, 
which is now almoſt Univerſally Eſpouſed, and which has been already Inquired into, 
in Relation to its Notion of Subſtances, and does not Want any farther Confuta- 
tion. 
| Hnother 4- ANorhER Aſſertion, which is Remarkable, is, that we have no Knowledge farther 
=” thanwe can have a Perception of the Agreement or Diſagreement of our Ideas, cither 
by Intuition, Demonſtration, or Senſation 3 For what Agreement or Diſagreement of 
our Ideas can there be by Senſation? I Perceive Colour, for Inſtance, Sound, Ex- 
tenſion, or Solidity, cc. but where is the Agreement or Diſagreement of Two Ideas, 
when only One is Perceived by the Mind, by the Intervention of it's Senſes ? Des- 
Cartes, I Suppoſe, was Aware of this, and therefore, when he made Certainty to Con- 
ſiſt in the Connexion of the Ideas of our own Minds, very Juſtly Rejected Senſation 
. from any Claim to it, which the Preſent Syſteme of Ideas has, as Weakly, Reſumed. 
A Third Aſer- THIRb, It is Told us, that the Idea of a Supreme Being Infinite in Power, Good- 
lien Anſwered: neſs, and Wiſdom, whoſe Workmanſhip we are, and on whom we Depend, and 
the Idea of our ſelves, as Underſtanding, Rational Creatures, would, it is Suppoſed, 
if Daly Conſidered, Aﬀord ſuch Foundations of our Duty and Rules of Action, as 
might Place Morality among the Sciences Capable of Demonſtration, and it is not 
Doubted but from Principles, as Inconteſtable, as thoſe of the Mathematicks, by Ne- 
ceſſary Conſequences, the Meaſure of Right and Wrong might be made out to any 
One, that would Apply himſelf with the Same 3 and Attention to the 
One, as he does to the Other of theſe Sciences; For the Relations of other Modes 
may Certainly be Perceived, as well as thoſe of Number and Extenſion, and where 
there is no Property, there is no Injuſtice, is a Propoſition as Certain, as any De- 
monſtration in Euclid, as alſo, that no Government Allows Abſolute Liberty; It is 
Farther Alledged, that, What has given the Advantage to the Ideas of Quantity, 
and made them Thought more Capable of Certainty and Demonſtration, is; 
FirsT, That they can be Repreſented by Senſible Marks, which have a Nearer 
Correſpondence with them, than any Words or Sounds. 
| SECOND, Becauſe Moral Ideas are Commonly more Complex than Fires 
From hence the Three Cauſes of our Ignorance h, 
FixsT, Want of Ideas. 
SECOND, Want of a Diſcoverable Conmeylon between the Ideas, we © have. 
TarirD, Want of Traceing and Examining our Ideas. 
Revelation As to what is Alledged Concerning a Supreme Being, and Morality, being Capa- 
Ne d, ble of Demonſtration, it only Shews, how Willing this Philoſophy is to Prefer the 
ligion in Point Reaſonings of a Natural Religion, and the Refined Heatheniſm of Socrates, or Plato, 
of Demorſira- to the Evidences of Revelation, and the Doctrines and Precepts of a A 77 ah; By 
= making the Firſt Demonſtrable, and the Laſt only Probable, and the Former to be 
the Reſult of Truth and Certainty, the Latter of Bare Faith and Opinion. But what- 
ever it's Will, or it's Inclinations, may be, or it's Prejudices, It is Wiſe enough not 
to give us any Principles, upon which we might Demonſtrate the Being of a God, 
or Morality, which will not be more Liable to Exception than the Arguments and 
Proofs for a Revelation; by which Means the Religion of Nature, or of a Philoſo- 
pher, will Appear to be more the Effect and Product of Faith and Opinion, than 


That of Revelation or of a Chriſtian; For the very Being of a God is not afterwards 
Proved 


_ 
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Proved by this Plailoſophy, which muſt be the Baſis and Foundation of the whole The Being of a 


Syſteme; Or if it were Proved, an Obligation of Duty upon us can never be Infer- rd pot "_ 


red from the Nature of God, unleſs we are Obliged to Imitate the Power and WiC Proved. 


dom of God, as well as his Juſtice and Goodneſs, which it does not ſeem Reaſonable; 


becauſe not Poſlibl e, for us to do; Nay it will Want ſome Force of Argument to 
Evince, that I am Obliged to Imitate God at all in any of his Exccllencies or Per- 


fections; It may, till it is Revealed to us, that it is his Will, it may be Pride, and Pre- 


ſumption in us to Affect the Attributes, and ra) our ſelves in the 1 75 and 
Properties of our Creator. | 

FARTHER, the Meaſure of Right wn Wrong being the Thing to be Made out, it val 246 
Looks, as if all Morality was Suppoſed to Conſiſt in Aſcertaining, What was every One's . Gong in 
Property, and that, therefore, the whole Terminated in Juſtice; Whereas Benevo- 44 ls 
lence, and Generoſity, are Principles in our Nature, which Carry us to a Higher lence. 


Degree of Morality, than a Mere Principle of Juſtice would do; and to Give or 


Impart to Another more than his Right, which is Munificence and Charity, is a 


Nobler and Sublimer Act of Morality, than Mere and Strict Juſtice, Or Oivins to 
Another, What of Mere Right Appertains to him. 
Monkkovkn, the Axioms here Mentioned are Little Better, than what are 1 The Axiom 


wards Termed Trifling Propoſitions, amongſt which are all Identical Ones; For, To eee 


Identical and 


Say, where there is no Property, there is no Injuſtice, is little more than to Affirm, Trifling Propo- 


that where there is no Property, no One has any Thing to Claim, or there is no „ien, 
Property; And to Tell us, that no Government Allows Abſolute Liberty, is the 
Same as to Pronounce, that no Government will Permit any One to do what he 
Pleaſes, that is, to Live without Government; And the Great Diſputes about Pro- 
perty and Government are not any ways Cleared by ſuch Small Maxims in Either. 

Taz Reaſon, why we cannot ſo well and ſo Demonſtrably Argue upon any Mo. The Reaſons 7 
ral Subjects, as upon Mathematical Ones, is not, becauſe we cannot have Characters ee 
Engraven of thoſe Ideas, as we have in the Figures of Geometry, nor, becauſe they ze, pts — 


are more Complex; Since the Firſt is Remedied by Exact Definitions, which Defini- Revelation Ne- 


tions, when Set down in Writing, may be Eſtcemed Juſt and Standing Characters cen. 


of thoſe Moral Ideas; And as for their Complexedneſs, a Triangle or a Square, or 
a Cyclois, or a Parabola, Hyperbola, Ellipſis, or Parabolocid, do Equally Conſiſt of 
a Number and a Variety of Simple Ideas, of Space, Lines, and Angles, of which the 
Complex is made up. 

THE Reaſon therefore of the Difficulties in the Science of Morality 18, hs Diver- 
verſity of Temper and Complexion in Human Nature, which makes it a very Unfit 
Judge of Virtue and Vice, or of Good and Evil, and Conſcquently Evinces the Ne- 
ceſſity of the Divine Interpoſing to Fix and Preſcribe Rules for our Actions and 
Conduct. 

A Triangle, or any other Mathematick Figure, is Certain and Unaltercd, and ſo 
is Gold, and other Material Subſtances, and for that Reaſon we may Argue upon 


them with ſome Kind of Truth and Conſiſtency ; But the Tempers of Men are Dit- 


ferent, Deſultory, and Uncertain, and therefore, tho we ſhould have never ſo Deter- 
minate Ideas of Moral or Human Actions, the Rules and Methods of Judging of 
them would be Various, and Gratitude would be Eſteemed a Virtue with One Man, 


which would be a Weakneſs and Vice with Another, Charity would be a Laudable 


Action in One Perſon's Opinion, which with Another would be little better than 
Extravagance and Folly ; And there is Scarcely any Doubt to be made, but that the 
ſeveral and Particular Complexions of Men's Minds, Derived from the Different Ex- 
panſive and Contractive Forces of them, are the Occaſion of the Continual Diſputes 
about ſuch Matters. 

As to what is Mentioned of the Cauſes of our Ignorance, and that our Want of The Cabſes of 
Idcas, of which we are Capable, is One of them, as for Inſtance, of the Bulk, Mo-;,, paste 
tion, and Figure of the Particles, of which all the Bodies in the Univerſe are Suppoſed We 
to Conſiſt, there i is little or nothing in ſuch an Aſſertion; Becauſe we do not want 
to See the Minute Figures of the Particles of Bodies, in Der to Inform us of theNature 
of them; For, if there were ſuch Microſcopes, as could Shew us the leaſt Atoms of Bodies, 
they could no more Acquaint us with the Primary Qualities of Bodies, and the Cauſes of 
them, than our Modern Ones can, which only Preſent us with a Different View oy 
| | the 
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_ Sah, when a Microſcope Repreſents to us little Plants in a Spot of Mold, or Hairs 


in a Mite, or Feathers in a Fly, that therefore wo. better Know the Nature of Mold, 


LY Mite, or a Fly, as that by Sceing the Laſt Atoms of Bodies, we ſhould be better 


Inſtructed in the Nature of them, which does not Conſiſt in a Various Configuration 
of the Parts and the Pores, as is here Imagined, but in the ſeveral Degrees of {AF 


Expanſive and Contractive Forces, according to what has been before Alledged. 
of the Reality F. 4. THIS Philoſophy begins now to Doubt, that the Reader by this Time ay 
- Hog Kom- be Apt to Think, that it has been all this While only Building a Caſtle in the Air; 
Mr. > Lacks's and may be Ready to Object, If it be True, that all Knowledge Lies only in the Per- 


Eſſay, ception of the Agreement or Diſagreement of our own Ideas, the Viſions: of an En- 


Ca; R thuſiaſt, and the Reaſonings of a Sober Man, will be Equally Certain; It is no Mat- 
ter, how Things are, ſo a Man Obſerve but the Agreement of his own Imaginations, and 
Talks Conformably; It is all Truth, all Certainty; That an Harpy is not a Centaur, is 


by this Way, as Certain Knowledge, and as much Truth, as that a Square is not a 


Circle; But it is Said, of what Uſe is all this Knowledge of Men's own ines 
to a Man, that Enquires after the Reality of Things? 10 which it Anſwers. 


THAT, if our Knowledge of our Ideas ſhould Terminate in Them, and Reach no 


- Farther, where there is ſomething farther Intended, our moſt Serious Thoughts would 
be. of little more Uſe, than the Reveries of a Crazy Brain; That tis Evident, the 
Mind Knows not Things Immediately, but by the Intervention of the Ideas it has 
of them, and that our Knowledge therefore is Real, only ſo far, as there is a Con- 
formity between our Ideas, and the Reality of Things; It is farther Alledged,. that 
there are Two Sorts of Ideas, Which, we ar. be Aſſuxed, Agree: with the N of 
TINS: 215-26 

1 FiRsr, Simple Ideas, po ot fr nce 2 5 Ming can by no "Mauna make to it's ſelf 

- muſt be the Effect of Things Operating upon the Mind in a Natural Way, and 

therefore are not Fictions of our Fancies; Thus the Idea of Whiteneſs, as it Lies in 

the Mind, Exactly Anſwers that Power, which is in any Body to. Produce it there. 


SEcoNnD,. All our Complex Ideas, Except thoſe of Subſtances, being Archetypes of 


the Mind's own Making, and not Referred to the Exiſtence of Things, as to their 
Originals, cannot Want any Conformity Neceſſary to Real Knowledge, for that, 
which is not Deſigned to Repreſent any Thing, but it's ſelf, can never be Capable 
of a Wrong Repreſentation; Thus the Mathematician Conſiders the Truth and Pro- 
perties belonging to a Rectangle or a Circle, only as they are Ideas in his own Mind, 
and yet his Knowledge is not only Certain, but Real; Becauſe Real Things are no 
farther Concerned, nor Intended by any ſuch. Propoſitions, than as Thing gs. Really 
Agree to thoſe Archetypes in his Mind. _ 
HENCE it is Said to Follow, that Moral Knowledge is as Capable of Real Cer- 
tainty, as Mathematicks ; Becauſe: our Moral Ideas, as well as Mathematical, being 
Archetypes themſelves, and ſo Adequate or Complete Ideas, all the Agreement or 
_ Diſagreement, we ſhall find in them, will Produce Real Knowledge, as well as in 
Mathematical Figures: That, which is Requiſite to make our Knowledge Certain, is the 
Clearneſs of our Ideas; And That, which is e to make it Real 5 that they 
Anſwer their Archetypes. 

Ino, But the Complex ideas, which we. Refer to Archetypes WF us, may 
Differ from them, and fo our Knowledge about them may come Short of being 
Real; and ſuch are our Ideas of Subſtances, which, to be Real, muſt be made up of 
ſuch Simple Ones, as have been Diſcovered- to Co. exiſt in Nature, whether they are 
Perfect Collections of ſuch Simple Ideas, or not. 

Anſwer to te THUS far the Preſent Philoſophy, in Res pect of the Reality of our Knowledge; 
Foregoing Ae. But, notwithſtanding all the Fine Turns, which are given to this Account of the 


count of , Reality of our Knowledge, it will, I Bcheve, upon a Juſt Examination be found to be 


Reality of our 
Kuowledge, nothing more, than Building 4 Caſtle in the Air; than the Viſions of a Rational Enthuſiaſt, 


than an Agreement of his own Imaginations, and Affirming, that an Harpy is not a Cen- 
taur, and that a Square is not à Circle. 

For, in General, This Syſteme of Ideas, This Hiſtory, or Philoſophy, of the Mind 
IS, as we have Shewn, little Elſe than a Romance of it; which, in the Firſt Place, 


Disfurniſhes the Mind of all it's Ideas and Forces, by Making it a Mere Raſa Tabula, 
and 
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3333 BEA then by it's own Art and Contrivance Endeavours to Place it's Ideas in it, ac- 
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ps — cording to its own Fancy and Pleaſure; That is, by Introducing Simple Ideas Firſt 


into the Mind, and afterwards Complexing and Combining thoſe Ideas, in Order to 
give us Materials enough for the whole Extent of our Knowledge; Whereas: the Real 


. Hiſtory of the Mind is the Reverſe of all this, which Originally Receives it's Ideas in 
2 Complex Form, and then Separates and Divides them into the foreral Diſtint 


or Simple Ideas, of which they are Compounded. 1 33k 
Thus in our Infancy, we Receive the Ideas of Sab d and wy) Ham Adtions; 


United, by a Groſs Experience and Obſervation of Both, which, when - afterwards we 


come Philoſophically to Inquire into, we Diſtinguiſn into Extenſion, Solidity, Co- 


Jour, Figure, e. on the One Hand, and into the ſeveral Species and Kinds of 


them on the Other; And whether they are to be Eſteemed Good or Bad, Virtuous 
or Vicious; For what Children, or Vouths, tho Grown up to ſome Degree of Ma- 


turity in Years and in Judgement, were ever Known to Diſcourſe of theſe Matters in 
the ſame Manner, as this Philoſophy 1 ? And yet they ought to do, if it is the Natu- 


ral Way, by which the Mind is Originally Furniſhed with it's Ideas, and we ſhould 
not Meet with theſe Notions in the Privacies of the Studious ot Learned in theſe 
Ideas, but in the very Plays and Diverſions, and the Converſation, of School-Boys; 


who: would be as Good Philoſophers, as the Patrons of this Syſteme, which yet we do 


not Find, as, I Preſume, the Greateſt Favourers of this Eflay will Acknowledge. - 


Bur to Omit Generals; Firſt, as to Simple Ideas, which, it is Said, we may be Aſ- 
Agree with the Reality of Things; How is this Proved. Suppoſing, that 


Simple Ideas Enter firſt into the Mind, and that the Mind afterwards Complexes and 
Combines them, which has been before Diſputed? Why Truly, by only Telling us, 


that, ſince the Mind can by no Means make theſe Simple Ideas to it's felt, they muſt 


be the Effect of Things Operating upon the Mind in a Natural Way, and there- 


fore are not Fictions of our Fancies ; Thus the Idea of Whiteneſs, as it is in the Mind, 


Exactly Anſwers that Power, which is in any Body to Produce it there. But, I would 
Ask, What is the Effect of Things Operating upon the Mind in a Natural Way, Unleſs 


a Suppoſition, that Things do Operate upon the Mind? And What is it for an Idea 
to Anſwer that Power, which is in any Body to Produce it there, Excepting to Take 
it for Granted, that there is ſuch a Power in Body to Produce it? Which is the very 


Thing Conteſted by Philoſophers; And which this Philoſophy, at the ſame Time, 
that it would Shew the Reality of our Knowledge, does not Prove, but Preſume, 


and Evinces, how much it is Uſed to Play with Words, without Entering into the 


Truth and Evidences of Things. On the Contrary, we have Endeavoured to De- 
monſtrate in the Firſt Part of our Principles of Philoſophy, that there is ſuch a Being 
as an External Nature, which Acts upon our. Minds, and to Overthrow all the Ca- 
vils and Objections againſt it, either from Dreams, or Deliriums, or any Reputed Ima- 


ginary Pains, upon the Amputation of an Arm, or any other Member. 


SEcoND, Complex Ideas, ſuch as Mixed Modes, which are Archetypes of the 


Mind's own Making, and are not Referred to the Exiſtence of Things, it is Said, 
cannot want any Conformity Neceſlary to Real Knowledge, and for which an In- 


ſtance is Produced from the Mathematicks ; But, if any Mixed Modes, or any Mathe- 


matical Figures, do not Agree to the Reality of Things, and have only their Exiſt- 


ence in the Mind, and are the Mere Creatures and Fictions of it, which has been 
Shewn, we on the other Hand Affirm, that this is, as much a Chimerical and Fan- 
taſtical, and not a Real Knowledge, as if our Simple Ideas did not Anſwer the 
Powers of Nature, or, as if there were no External Powers in Nature to Produce 
them, or, as if we ſhould make Certain Concluſions about a Sphinx, or a Centaur, 
when there were no ſuch Things in Being, Reality is a Term, which is Applied to 
Things, as they Really Exiſt, and of which we therefore have a Real Knowledge, or 
it is a Vagrant One, and may Signify any Thing, which either does, or does not 
Exiſt, according to the Pleaſure of the Philoſopher ; And as to Mathematicks and 
Philoſophy, we have Shewn in Reſpect of Both, that they are not Agrecable to the 


Nature and Reality of Things, nor, that the Reaſonings upon Morality, or Natural 


Religion, are ſo. 
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of tht Reality of our Knowledge, Book V. 


' Taikp, It has been alſo Shewn, that our Knowledge of Subſtances, as it has been 
hitherto Propoſed, is no ways Agreeable to the Reality of Things, no more than 
That of Mixed Modes; And Indeed, how an Imperfect Collection of Simple Ideas, 
which Co- exiſt in Nature, ſhould be Anſwerable to the Reality of it, is WE HI 
and yet, That is here Aﬀerted,  _ 

I might Proceed to Examine into the Remaining Chapters of chis Book, in ſo 
many ſeveral Sections, but it will be a Superfluous Work, Eſpecially to One, who 
is already Tired with the Fatigue, he has Undergone in theſe Diſquiſitions, and fince 

I have given my Sentiments and Opinion in Relation to all of them, cither by what 
Foregoes, or in the Book which Follows, Concerning Natural Religion. 
I ſhall only Add, that if any Thing has Eſcaped me in my Inquiry into this Phi- 
loſophy of Ideas, which may ſeem too Harſh and Severe, I would Deſire it may be 
Attributed to my Real Love and Affection for Truth in Philoſophy on the One Hand, 
and for Chriſtianity on the Other, Againſt both which It ſeems to me, in many Points, 
to have Offended ; For, as to the Perſon of It's Author, whom I never Knew, and 
therefore cannot be Suppoſed to have Contracted any Prejudice againſt, ſo if he were 
now Living, I ſhould Value and Eſteem upon ſeveral Accounts, as a Curious, Inqui- 
ſitive, Ingenious, and Underſtanding, tho' I Believe, no very Learned, or Judicious 
Man; And if the Heat of Youth, when many of theſe Papers were Written, as alſo 
ſeveral in the Following Book, has Carried me rather too Far in Warmth and Zeal, 
in the Eagerneſs of the Contention, I Hope, if the Reaſoning is Juſt, as I Think it is, 
it will be Allowed and e me by every Candid and Ingenuous Inquirer into 


theſe Matters. 
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with ſome Men, who Profeſs it, many Degrees Removed from Atheiſm ; Whilſt Rea- 
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Concerning the Little T mportance of Natural Religion, after the Revelation 
f the Chriſtian. 


HERE is no Argument, which I Know of, that has been ſo Carefully, Natural Reli. 
and with ſuch Dextetity, Managed and Propoſed to us, in the Preſent, 4” * ropoſed 


to Convince 


and ſome Late Times, as that of a Natural Religion; Which, upon it's ;heificalMen 


the Merit upon it's ſelf of being an Aſſiſtant to Chriſtianity, nor did it Pretend to "9: 
have any other Deſign, Excepting to Convince Atheiſtical Men of the Truth of thoſe 
Doctrines by Rational Principles, which they were not willing to Embrace upon 
Chriſtian Ones. OS” , . | _ 
F. 2. Ir alſo farther Surmiſed, that ſuch a Method might not only Prevail upon 4:4 10 Con- 
Atheiſts and Deiſts, but upon Men of Learning and Thought, who, Notwithſtanding r 91 Mes 
they had Entertained a moſt Entire Veneration already for Chriſtianity, yet might pub nc 
thereby be Confirmed in the Truths it Delivered, as well from the Undoubted Teſti- they had al- 
mony of their Revelation from God, as from the Aſſent, which Reaſon it's ſelf Gave 3 
to Them. - ” . cerning it. 
K. 3. TiksE Intentions of Thoſe, who Endeavoured to Promote a Natural Reli- _ Defign 
gion, if Sincere, were moſt Certainly Commendable and Good, and could not Fail Jable * 
of Gaining a Number of Proſelytes, where Chriſtianity and Reaſon were Inculcated Perverred #0 
to us, as Terms, in a great Meaſure Reciprocal and Synonymous ; But ſo it has Fallen 8 es 
out, That, whatever ſuch Intentions were, the Conſequences have not been Anſwera- 


ble, ſince, Inſtead of Converting Atheiſts to Chriſtianity, we find Chriſtianity is not 


ſon 


firſt Appearance, ſeemed with ſome Kind of Modeſty, only to Take of the Truthof 
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Of Natural Religion in re, Book VI. 


fon; which at firſt Preſumed nothing more than to Aſſert ity Se g for it's ſelf, and 
is at Length Reſolved: to be it's own Conducter. ; Ts e 
Natural Reli- © F. 4. As therefore Reaſon, under à Shew and Pence of Religion; Kay | N el 
22 K Reputation it at Preſent Enjoys, and, notwithſtanding which, has been ſo Kind to 
and Setup in Deſert it, We ſhall Endeavour to Evidence the Weakneſs and Infirmiry of Natural 
8 len to Religion in General, upon thoſe Principles which have been hitherto Eſpouſed, That 
i OY. all the Reaſonings, which we are Entertained with upon this Subject, are either Pre- 
Falſe carious or Falſe, and That they are rather Arguments of the Contrivance and Wit of 
. tac Philoſopher, than of any Religion, which is, or can be, Concluded from them. 
Natural Rh. F. 5+ I we had nothing more to Offer, in Vindication of our ſelves, for Diſput- 
ion, as now 5 the Principles of Natural Religion, as Propoſed by the Philoſophers of Ideas 
Propoſed, Sup*!- beſides it's Unworthy Treatment of the Chriſtian, by Affirming it in Pretence and 
_ in Reality Rejecting it, it would be Sufficient; But we have more Reaſons to 
uſtify us in it. For, If according to F. 1. Men are Atheiſts, Reaſon, as it is now 
anaged, will have as little Sway in Convincing them of the Truth of Religion, as 
Chriſtianity it's ſelf; If, according to F. 2. they are Confirmed in the Belief of their 
_ Chriftianity, a farther Confirmation from ' Reaſon is Superfluous and Unneceſſary, 
however Agreeable it may be to our cs a after Truth, or to every Man's Particu- 
lar Curioſity, or Private Perſuaſion. 
Natural Rel F. 6. Ir may be Poſſibly Said in Anſwer to > the Preceding Section, that we Di- 
gion 1 8 vide all Men, who have Heard of Chriſtianity into Atheiſts or Chriſtians, as if there 
A Support Was no Medium betwixt the One and the Other; And That is, What we Affirm, They 
1. own Ar- muſt be, who Embrace this Ideal Philoſophy ; For, if we Believe the Chriſtian Religion 
aa from the Abundant Evidences, we have for it, and which are ſuch, as no Matter of 
Fact in the World is Capable of more, we are at the ſame Time Certain, that there 
is a God; and that, That Gracious, Omnipotent, and All-wiſe Being, Revealed his Will 
to Mankind ; On the Contrary, if this is not Allowed, but Reaſon and the Con- 
nexion of Ideas is Recurred to, which is what is now Generally Meant by Reaſon, 
we ſhall Abundantly Prove, that, as it can be of no Service to the Chriſtian Religion, 
which Depends upon the Evidence of Fact, ſo it is Inſufficient to Support or Defend 
it's Own. | 
Ko Danger of F. 7. Non are we at all Apprehenſive of any I Conſequences, which ſome Good 
. Diſcarding « Men may Probably Think, will Follow from ſuch a Procedure; Becauſe, in the Firſt 
— 3 be Place, we have already Evinced our Chriſtianity to be True, and to be Derived 
from the con from Almighty. God himſelf, by Arguments, which Depend on Matter of Fact, and 
exion _ which are as Clear and as Full, as Thoſe which Convince us, that there ever was ſuch 
WD of the a Placc, as Athens, or Rome, or ſuch a Perſon, as Alcibiades, or Ceſar ; Second, Becauſe, 
* Chriſtin beſides this Demonſtration, we have Another, which Confirms the Divinity and Truth 
Reign. of the Chriſtian Religion from the ſeveral Doctrines, It Propoſes to our Belief; A 
> Third, from the Nature of the Morals it Aſſerts; A Fourth, which we ſhall Purſue, as 
far as we are Able, from an Explanation of the Scriptures themſelves; And a Fifth 
from the Affirmations and Senſe of the Primitive Writers. 
| Natural Rel- F. 8. Wr are likewiſe under no Apprehenſions, in the Second Place, of any 11 
gion a ad Conſequences from ſuch a Procedure; Becauſe, if Natural Religion was Requiſite to 
Tins 2.4 the Conviction of Chriſtianity, we Dare be Certain, that we have Proved, the Higheſt - 
2 Princ- and moſt Important Doctrines it Pretends to Demonſtrate, upon Juſter and more 


i foo he Rational Principles, than Any, It has been hitherto Pleaſed to Reveal to us. 


wo Uſe. 


hitherto 4/9 F. 9. We cannot alſo but Add, that if the Chriſtian Religion is not True, which to any 
8 Wiſe or Juſt Inquirer into Things, is an Impoſſible Suppoſition, whatever Atheiſts, or 


ftration of the Deiſts, may Think of it, it is not worth the while to Prove a Natural One is; Since the 
Being of Being of a God, if our Souls are not Immortal, will not Deſerve our Conſideration, 
6] FTE any more than any other Being, which Exiſts in the Univerſe 5 And that our Souls are 
tance to u, Immortal, the Preſent Syſtemes of Natural Religion, Derived from Metaphyſicks, as 
* wh We ſhall afterwards Shew, are not Capable of Proving; It being the Revelation of 
Inimortal... _ Almighty God himſelf to us, in that Holy and Divine Religion we Profeſs, Which 
brought Life and Immortality to Light thro' the Goſpel ; Notwithſtanding which, we 


do not Affirm, but both the One and the Other may be Demonſtrated from Princi- 
Per Unknown to the Profcut ng £27.50 


F. 10. LASTLY, 


vl Of th E widences FR dafl ortbion. = 727 


F. 10 LasTLY, It is Plain, that Natural Religion Abſtractedly Speaking; . Reb. 
thing elſe than the Philoſophy of the Heathens, and we cannot Think, That Cluidic e of 
nity and Religion can be Supported by That, Which it was Intended to Annul and % of rhe 
Deſtroy, and Which the Apoſtle to the Corinthians in Expreſs Terms Explodes, as Car- Os 
nal, and Contrary to the Divine Spirit, and Genius, of the Doctrine, He Preached to 

Them; Which was to Inſtruct them in the Knowledge of God. 

F. 11. Tat Method therefore, which we ſhall Follow, i in Conſidering the Peidences The Grader and 
of Natural Religion, ſhall be; 1/f. To Compare Teſtimony with Knowledge, and Faith Ny: 1 
with Reaſon; To Aſſign the Provinces, which belong to Each of Them, "and to Exa- ., 1 
mine into the Degrees of Certainty, or Probability, which may be Expected from 
Both, as alſo into the Obligations, in Reſpect of our Duty, which Reſult or Ariſe 
from Them; 24. We ſhall Enter into all the Particular Doctrines of Natural Reli- 
gion, and Endeavour to Shew, that there is no Satisfaction to be had from any Rea- 
ſonings, which have been hitherto Propoſed to us on that Subject; The Firſt of which 


Heads we ſhall Treat 8 in the Two 9 Chapters. 


G 1 A P. 
Concerning. th Evidences from Sel f-Information. 


s. 15 "HERE is Nothing more Manifeſt, than that, whatever comes to our Notice .All our Know: 


in a Natural Way, muſt either be, from our own Informations, or from 55 _ 


ae? Men's; That, which is Derived into our Minds by therFirſt of theſe Methods, I or orber Men's 
Call Self- Information, and That, which is Imparted to us by the Laſt, Teſtimony, the Informant; „ 
Evidences of which we ſhall Diſtinctly Conſider. __ | 
F. 2. WE ſhall not therefore, as Others have . epo done, Define What ; ee 1 
our Notion of Probability is, Namely, that it is a Likelineſs to be True, and then Informed from 
Arbitrarily Rank under that Head All thofe Propoſitions, in which we cannot Find an 2 
Immediate Connexion of Ideas, wherein Certainty is Said to Conſiſt; Nor on the o- is Really Cer- 
ther Hand, ſhall we Firſt Explain, what we Mean by Certainty, Namely, Thar in all {4% what 


is Probable 1 
the Parts of it, There is Intuition, and Each Idea, Each Step, has it's Manifeſt and Vi- ; oh, but wha © 


ſible Connexion, and after we have Happily Settled this Point, with great SatisfaCt- is Defines ww 


ion and Contentment of Mind, Receive no other Propoſitions into the Number of 11 1 
Certain Ones, which do not Agree with that Definition; And yet this is all, which is Eday, 
Atchieved by theſe Sagacious Reaſoners, that is, Thoſe Propoſitions are Termed only Sap. 15: 16, 
Probable, and not Certain, which they Define to be ſo, and Thoſe are Certain and Book 4. 
Infallible, which they have Pronounced ſuch; Becauſe they have ſo Named them. 
WnrREàs the Probability, or Certainty, of Propoſitions cannot be Inferred or Con- 

cluded from a Definition of Probability and Certainty, but from a Real Proof of 

What Probability and Certainty are, and wherein they Conſiſt, and then Examining 

What Kind of Propoſitions have a Claim to the One, or the Other. 

F. 3. A6REEABLE yet to this Method, we are Told, That all Matters of Fact, how- ; Matters of 
ever well Atteſted, may Produce Aſſurance in us, but cannot Certainty, That they Fh never 
may be Highly Probable, but do not Carry Demonſtration with them; Alfo, That 5 
Conſequently ſuch Matters of Fact we Aſſent to, we Believe, and have no Manner Do&rine only 
of Doubt Concerning them, but do not Know them to be True, nor are Infallibly aa 

Certain of them. 

F. 4. FROM which Doctrine we muſt Obſerve, that we are Led by it into very „ 
Improper Ways of Expreſſion; For Firſt, we muſt Affirm, that Probability and Aft prievie == 
ſurance are in General the Same; Aſſurance being only a Kind of Probability. Thus, Langage Fil- 
altho we are as Sure, as we can be, of any Thing, that there is ſach a Place as Bede, 28 
France, or Spain, Philoſophically Speaking, we muſt Only Say, it is Probable there is; 

and whilſt 1 I am Writing this, altho' I am Sure, that my Friend Lies Dangerouſly 111, 

by Twenty Meſſages, which I have Received Concerning it, according to the "Art 

of our Modern Reaſoners, This is only Probable. nis Imped: 

F. 5. On the Contrary, Certainty, Knowledge, and Alkane are made to Differ prieties in 


in this Wa or Reaſoning ; For it mins tho' I may be Aſſured of a Thing, I may ils Sis 


not this Doctrine. | 


nge Certain of it 96 gbes W T mig übte it zs; Thus, 
L tht - ſtances, x may Te. "Tin. has? there 23 Such a Cquntry as Bran 
rend is Nine Miles from this Pier, «in! a, Weak and Lahguiſt 4 
Ad yet F'thall not Know, or« be Cettain; of the One or. the aer Such. Of 
E 8 5 make Uk of a 


—_— * OY Thinking it. is Plain there * erb DOE „ hol ns 


_ N 5 + Languige, which is Diteaiz, e | 5575 ue th 0 a 7 4 | 
u. ZE . F. 6,” Whar we hape Said. i | A 
„„ 1h Impro-- Shew, the Reaſon of theſe Imp: 4A 


. ible. e e 


bad On iginally Fit the V 
Reject all other} Frępoſtio 


= - 6 xr | 
1 e al it Was N eceſſary for it 


e 


* ing did not, Depend upor n that Evidence, and to Make 2 5 n Probable; Or | 
3 "i , fl ever Convictions belides, they were Sutrounded with; Let us dere e Sa Te = 
_ Con 12 Full Senſe of g. 3. if Put into a Language Suitable to the Ideas, this Philoſophy has = 
1 * 82 2 35 8 and Stript of the Equivocal Terms of Aſſurance, Probability, e 3 
3 >. and Knowledge, and we ſhall Find! it ta be, ng mor e than This; that. Matters of Eact, how 4 
Eo >. EVE WEN Attetted, do Depend upon other Evidences, than Thoſe, which-Ariſe from the — 7 
"5 3 . ; - Viſible Connexion of the Ideas in a Propoſition 3; and if we are Deſirous to Cal! 
8 N Aſſurance, and the Other Certainty, and. the. 4 One Probability, and the Other 1 
3 "Fo cher it will be an Argument, how Eaſy it is to Impoſe Names of Diſtinction, 4 
= Ps . burt not One, that we Know the True Nature of the Evidences CORY which Reſult 5 ; 
1 "x from Both; For, Albeit we ſhould Affix or Attribute ay other Terms to them — 
Q.aueſtion would ſtill Return, which is to be Diſcuſſed, 22 is, "What the Real and Pro- 
per Evidences are, which the Mind Receives from Te ft imony, and . What Thoſe + W 
I 5 f e. which it has from Reaſon, or the Connexion of Ideas, and ho- far; they are Each 
IS * ee a. of Them Adapted to Produce a Full and Certain Perſuaſion in our 75 2 All there- 1 
= A, « Seeg fore, Which We. Obtain: from this Celebrated Philos phy, is only an Arbitrary. Non - 
Z 7 5 "3 26 clature of: Things, or rather a Miſnaming of Them; jt a. will be+Ei ident to any>Dnc, = 
3 WE . & Reads: er the Chaptefs Cited. 340. 22 7,144 12 704“ 155 1 r 
1 oC 17:c . 99 we e Waandt!! be 5 in; the Prel ent Doctrine, we ſhall Cons . 
3 « Ader Th ings i Prop | Fader ich. 1 | 
F n Ys 7.87 . As. to what 42 thoſe: nn 98. e from our yn 
dun Reaſlved are either Reſolved into Senſation, or into the Intuition of our own Ideas, or into 


arma our Arguments from Either, or Both. The Evidence, which the Mind has from Senſa- 
* 80 ment, tion, we may Call Senſitive Knowledge, or Certainty; and That, which it has from 


. ene, the Intuition of it's Ideas, Intuitive; What it has In Arguing upon Senſe, Experi- 


N mental; and That from it's Abſtraction of Ideas, we may Term Mathematical; and Lali. 


925 n Where. ve Axaſog both from the Intuition of our Ideas; and from Senſation rage 
be ag Fong! . to it, \thany Phat of a Pane { Ones 
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12S, W able of: Receiring from thes. Fein An lets; - 
e — 1 W 235 Mentions Knowledge, Certainty, and Achse, in all, theſe 
" Certajury, Con- Caſts: 48 the ſame Thing; If It be therefore Inquired;' what: we make Know- as or 
| 14 bg. mac Certainty, or Aſſurance: to; Gonlſiſt;;in,; in; General; we Anſwer, in a Cone n of 
* 1 the Mind from Juſt: Premiſles, which may be Different; as in the ſeveral Kinds of 
11 en Rational Knowledge above Named, where the Certainty is Equal; If it: be farther! Asked, how 
9 Premiſſes ate Juſtz. and what Fixed and-Detertnined-Crite- 
1 - rion there is to Diſtinguiſh them from Falſe. Ones, from which a Mind, that is Leſs 
RN O45 1 and Cautious, may be ſometimes Convinced; and Conſequently. Deceived ; I 
& | vi CY do not yet Know of any other Reply, than that in Order to Aſcertain this: Point. 
We are to Examine into the Nature of the Premiſſes or Evidences themſelves, which 
1 being Different, cannot be Reduced to One Certain Rule of; our,” Jud; ging of them; 
and we may as well Say, what Nature is in General; which Conſiſts of the ſeveral 
Diſtine Species and Orders of; Beings, ; which it Comprehends, 3 what Certainty is 
24 Evidences in General, neh ought; likewiſe FX; Conſidered. i in the en Particulars, it u- 


Senſairve a f : | : 
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rode Ger- F. 10. As to > the; 8 of SelElaforgarion,, the Firſt, 3 Examined into, are : I 


a % Thoſe, which we Receive kom on 0 out Senſes, and and Winch, in our PeinGples of Natural 
Gs My | Philoſophy, 
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= * we ſhall Know, When the 
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Philoſophy we Endeavoured to Shew, were as Forcible and Strong, as the Evidenecs; | 
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or the Arguments, we have for our own Perceptions, or our Thinking; Since all the 
770 which are Committed in our Senſations, do not Proceed from our not being Really 
| nſible of External Objects, as they Appear to us, but from our Falſe Judgments, 
and Concluſions, which we make upon thoſe Senſations; Thus, we as Fully See and 
Perceive that Diſtance, which Appears to be betwixt us and the Sun, and it is as Juſt 
an Effect Produced in our Minds from the Sun, and the Intermediate Æther, which 
Lies betwixt our ſelves and it, as any other Perception of Willing, Judging, Remem- 
bering, Cc. which Terminates in our own Minds; We have only a Certain and De- 
termined Perception in cither of theſe Caſes of what we do Perceive, but what the 
Real Cauſe of thoſe Perceptions is, whether of Diſtance, why it Appears Different from 
what it in Fact is, or of Willing, Judging, Remembering, why, or in what Way, it 
is Impreſſed upon our Minds, we are Equally at a Loſs to Know; This is Evident, 
that our Senſations, as they are Offered to our Minds, however Falſe our Judgments 
or Concluſions upon them may be, are as Certain and Infallible, as our Perceptions 
themſelves are, and we have, according to thoſe Principles of Philoſophy, as Juſt an 
Evidence for the Reality and Certainty of the One, as the Other. * 
F. 11. Wr have in the ſame Principles alſo Shewn, that Intuitive Knowledge is Se do the Evi- 
likewiſe Certain, that is, That which Properly and Peculiarly Reſults from the Con- fu 
templation of our own Ideas; Thus we are as Certain, that we Perceive, we Will, and Knowledge. 
Judge, and Remember, and that there are thoſe ſeveral Faculties in the Mind of 
which we are Conſcious, as we are, that there are the ſeveral Powers in External 
Objects, of which we are Senſible ; For we are Equally Sure, that we Perceive Thought 
in our ſelves, and Heat, or Light, or Solidity, &c. from Beings, which are with- 
Ot us. | | | | 


F. 12. HERE are therefore Two Foundations of Certainty, which are Infallible; The Senſation 

One from our Senſations, that, what we See, or Feel, or Hear, &c. we do See, 7. _— 
3 e i . Fe e Founda· 

Feel, or Hear, e&c. The Other from our Intuition, that, what we Perceive from a sion, of our 
Reflection upon our own Minds, as that we Will, Judge, and Remember, we do Per- Nana 
ceive by ſuch a Reflection; Theſe Two we Affirm to be the Sources of all our — 
Natural Knowledge, and the only Criterions of what is Certainty in thoſe Sciences, 
which Proceed upon Self- Information. 15 | „ 
F. 13. If what we have Said is True, Original Certainty does not Conſiſt in the original Cer? 
Connexion of our Ideas, or our Perceptions, but in the Intuition, or Senſation, of 2 
them; We are Certain, that we Perceive our own Thoughts, or the Impreſſions of iner munirin 
External Objects, as they Appear to us, but the Connexion of Ideas, and the Com- our Ideas, 
pariſon of them with one another, is Made and Formed by the Mind, according as ee 
it Apprehends their Diſtinct and ſeveral Relations; and therefore, we may be De- them. 
ceived in the Connexion of Ideas, tho' we cannot be in the Ideas or Perceptions 
themſelves. But this will Lead us to Conſider after Intuitive, and Senſitive, Certainty, 
what a Mathematick, or Geometrick, One is. N 


F. 14. A Mathematical, or Geometrick, Certainty Ariſes from our Comparing L Mathemarich 


deas together, which are Abſtracted by the Mind, and betwixt which it as Fully and Cer/aimy Con 


Clearly Diſcerns the Agreement or Difagreement, as it Sees and Views the Percep- * 


tions, which thus Agree or Differ, and ſo far as this is done, our Certainty is as Ju. Aiftrated 

Great, as that Which we have from our Reflections upon our Minds, or from the 2 

Impreſſions made upon our Senſes; Notwithſtanding which, this Certainty Alters ac- neee 

cording to the Nature of the Ideas we Conſider, and the Greater or Leſſer Number e 

of them, which we Compare. Number and Extenſion are the Principal Quantities, e, 1 7 

whoſe Proportions and Reſpects to each Other, Mathematicks Demonſtrates. 5 
As to Number, ſo far as it Conſiſts of Units, or any Determined Parts of a Unit, “eue. 

our Perceptions are Diſtinct and Determined, and we may Reaſon with Certainty 

upon them; and even in Surd Numbers, of which we have no Clear or Exact Con- 

ception, we may do it; for we as well Know, and are as Sure, that the / 3 is 

Equal to the / 3, as that 3 is Equal to 3; that the / 2 is not Equal to the / 3, 

as that 2 is not 3; Thus, alſo in Extenſion, we are as Certain and Definitive, that 

a Triangle is not a Square, or a Circle an Octogone, or that a Triangle is Equal 

to Another of the Same Dimenſions, as we can be of our own Proper Perceptions of 

ſuch Quantities ; For, where only Two Ideas are Compared, whether in Number or Ex- 
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wal tenſion, the Mind Perceives their Agreement, or Diſagreement, upon the very Ac- 


count, that it Diſtinctly Perceives them, and therefore, thus far we are as Certain, as 
we are from our Perceptions, or our Senſes; Theſe being, what we Call, Axioms, or 


Self. Evident Principles. 


8 C. 15. IF afterwards the Mind is Cartied to Conſider ſeveral Perceptions in their 
Tee wow Compariſon: with each Other, Certainty begins to Diminiſh; Becauſe it does not Re- 


it Proceeds to 


whatis Termed ſult from the Immediate Contemplation of our Ideas, but Memory is alſo Required 
8 to Connect the Laſt Idea with the Firſt, ſo that in all the Intermediate Steps, from 
* "9" the One to the Other, the Mind ſhould Perfectly Retain the Progreſs, which it has 
M.,ade, in the Compariſon of it's ſeveral Ideas, as well as, by it's Judgment, Diſcern 
the Connexion or Agreement bet wixt the Compariſon of every Part, and of the Whole, 

which is, what is Termed Demonſtration; That is, Mathematick Demonſtration Con- 

ſiſts of Five Things; 1/½. Of the Apparent and Viſible Agreement, or Diſagreement, be- 

twixt the Ideas made Uſe of, and therefore in that Reſpect is Reſolved into Perfect 

Axioms, according to F. 14. 24. of Axioms Compared with One Another, or the 
Agreement, or Diſagreement, of Two Certain Ideas, Compared with the Agreement, or 
Diſagreement, of Two other Ideas, and That Compared with a Third, &. in the Com- 

pariſon of which, Memory is Particularly Requiſite; 34. Of Connecting theſe ſeve- 


ral Axioms together, ſo as to make one Conſiſtent Demonſtration, which is the Pro- 
vince of Judgment, and to which it is Reſigned; 47h. Of the Agreement betwixt One 


Propoſition and Another, which may Proceed upon Different Suppoſitions, and ſome- 
times Contrary Ones; 5th. Of the Adequateneſs of our Perceptions to the Real 
Nature of Extenſion, where we make theſe Mathematick Demonſtrations Abſolute 


Ones, and not Relative to the Principles Suppoſed or Abſtracted. 
ACCORDING therefore to the Accuracy of our Connecting Ideas, or according to the 


Firmneſs of our Memories, or the Strength and Force of our Judgments, the Certainty 
of this Kind of Evidence, which is Called Demonſtrative, Varies 3 From whence we 


find ſome Perſons Miſtaken, who Argue even upon theſe Abſtracted Principles, whilſt 


Others Produce to us the moſt Undoubted and Infallible Concluſions from them. 
Wr have an Inſtance of the Falſe Reaſoning in Reſpect of each of theſe Heads, in 
the 167h. Propoſition of Euclids Elements, Book 34. and Schol. Art. I. 2. Thequer's 


__ Edition. 
An Inſtance of 
the Fallible- Diameter bc, it will not Enter into any Part of the 


ue of Ben. Circle, but Touches it in one Point only in ö; And 


ftration. that no other Right Line can be Drawn to the Point 


Euclid. Elem. of Contact b, betwixt the Circle bo, and the Tangent 


Lib” z. Schol, v f, without Cutting or Interſecting the Circle. 


Artie. 1.2. Fon let us Take the Neareſt Point Tmaginable to b, 


 Tacquets Namely , ſince by Suppoſition, /b 4 is a Right Angle, 


_ _ 61a will be an Acute from Coroll. 5. Prop. 32. Par. 2. 


- Book 1. Which Propoſition is, That all the Three Angles 
of a Triangle are Equal to Two Right Ones, from 
whence the Coroll. Cited is Evident ; But all the Three 
Angles of a Triangle are Equal to Two Right Ones, 


that is, to 180 Degrees, becauſe Fig. 2. the External Angle fb e, 
is Equal to the Two Internal Oppoſite Ones bc a, b ac, by the 
Firſt Part of this Propoſition, and fbc, with the Angle abc, 


are Equal to Two Right Ones, or to 180 Degrees ; 3 Alſo, that 
the External Angle 7 is Equal to bca, bac, is Proved from 
b 1 being Drawn Parallel to ac, in which Caſe, by Prop. 27, 
Book 1. {bc is Equal to 66a, which are Alternate Angles, 
and T to bac, which are Oppoſed, the External to the In- 
nal, 44 Eaſdem Partes; The Firſt of which is likewiſe Demonſt- 
rated from Hence, that 64 is Equal to ec, and be to de, and 
therefore the Triangles e e, deb, being Equal, the Angles, Ex- 


Cj 


F. 16. Tar Propoſl tion is, That if a Right Line 5 fi Is Drawn Perpendicular to the 


3 £ 
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preſſed by the ſame Letters oo, will be ſo too; The Second is Proved from 751 being 
Equal to ga, which are Vertical Angles, and £ b a being Equal to 6b ac, which are 
Alternate; From which Series of Propoſitions it is Evidenced, that 4 /6, Fig. 1. is an 
Acute Angle. 
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THEREFORE al, Fig. 1. which is Oppoſed to the Greater Angle 4 bl, is Greater ns as; 
which is Oppoſed to the Leſſer Angle 41 b, by Prop. 19. Book. 1. For al is not 
Leſs than a6, if it was, by Prop. 18. the Angle /ba would be Leſs than the Angle 
1a; Nor is a/ Equal to 46, ſince, if ſo, by Prop. 5. Book r. the Angles 1% 4, bla, 
would be Equal, and Conſequently, al is Greater than 46. 

FARTHER, that the Angle /6 4 is Greater, which is Oppoſed to a Greater Side, and 
the Angle b/4 Leſs, which is Oppoſed to a Leſſer, according to Prop. 18, is thus 
Proved ; Since the Angle 4 cannot be Equal to the Angle /a, otherwiſe by Prop. 6. 
Book f. the Sides, which 'are Oppoſed, would be Equal, Contrary to the Preſent Sup- 
poſition; And the Angle 1% cannot be Leſs than the Angle 4/2, for, if ſo, 
by a Line Drawn from 4 to /, 4/b may be made Equal to the Angle /6 4, and 
therefore, according to Prop. 6. al and 4b will be Equal, and 4b = to ad +41; But 
ab, by Suppoſition, is Leſs than 47, and therefore 4 / will be Greater than a4 + 
4, Contrary to the Notion of a Right Line, which is the Shorteſt of any Drawn 
from the ſame Points 4 and /; from whence it Follows, that ſince the Angle 14 is 
not Leſs than the Angle #4 /a, nor Equal to it, it muſt be Greater. 

LASTLY, the 5h. and 62h. Propoſitions Cited, the Firſt of which is, that the An- 
gles at the Baſis of an Iſoſceles, or Æquicrural, Triangle are Equal, the Second, that 

if Two Angles ina Triangle are Equal, the Sides, which are Oppoſed to them, will 
be likewiſe Equal, are ſtill to be Proved; Both which Propoſitions Depend upon the 
4th. Prop. of Euclid, Book 1/f. Which is, that of Two Triangles 4bc, and ecb, Fig. 2 

if one Side d is Equal to one Side ce, and another Side 4e Equal to another Side eb, 
and the Angles & dc, be c, made by thoſe Sides, are Equal, the Baſes bc, cb, and the 
whole Triangles: 46, bes, and the Remaining Angles at the Baſes, which are Oppoſed to 
Equal Sides, ec, ev, and d b. de, will likewiſe be Equal; And This is Evinced from the 
7th. and 8th. Axioms; The Firſt of which is, that choſe Quantities or Things, which 
Mutually Correſpond or Agree with Each Other, are Equal; The Second, that if any 
Right Lines, or any Angles, are Equal, they will Mutually Correſpond or Agree 
with Each Other. 

Ir is alſo to be Obſerved, that the Definition of a Line is That of the Flowing of 
a Point, and only Conſiſts of an Abſtracted Length, that a Superficies Conſiſts of 

Length and Breadth, and is Produced from the Flowing of a Line, and that an An- 
gle is the Inclination of One Line to Another, and Includes a Space made up of 
Length and Breadth only; This is Suppoſed in all the Preceding Demonſtrations. 

ALL that has been Premiſed, being therefore Granted, it is Conſequent, that if 
Fig. I. 4/1 is Greater than ab, and 4b Reaches only to the Circumference, any 

Point, as /, muſt Fall out of it, and the Line f“ will Touch the Circle in one 
Point only. 

Tas Second Part of this Propoſition is, That no Line can be Drawn betwixt the 
Tangent fb, and the Circumference of the Circle bo, without interſecting the Circle, 
which is Manifeſt from the Former Demonſtration ; ſince, if any Point in % Excep- 
ting &, Falls out of the Circumference, there cannot be another Line Drawn, as 6 r, 
unleſs it makes an Angle c, Leſs than a Right One, and therefore muſt Interſect 
the Circle, ſince bf makes a Right One, by Juſt Touching it. 

IF this therefore is True, it will Follow; 1/7. That the Angle of Contingence 
bo is Leſs than any Acute Angle, as for; 24. That the Angle of the Semi: circle c bo, 
altho' it is Leſs than a Right Angle, iS 5 than any Acute One Which ſeems 
to be no Leſs than a Contradiction, whatever Evaſions are made to Elude the Diffi- 
culty. And from Hence is Derived the Famous Controverſy in Mathematicks, Con- 
cerning the Angle of Contact 7%, Some Affirming it not to be a Quantity, as 
Peletarins, and Dr. Wallis, and Others as Strenuouſly Maintaining, that it is not only 
7 Quantity, as Clavins, but that there are Infinite and Different Series of Quantities 

Included in it, as Sir 1/aac Newton, Schol. Lem. 11. Sect. 1. Lib. 1. 

F. 17. Taz Firſt Thing therefore to be Conſidered in this Abſtracted Reaſoning, 
in Order to Judge Concerning the Certainty of it, is, whether, in this Long Series of ;;,, —_y 1 
Ideas, we have Connected them A- right, ſo as there is a Viſible Agreement betwixt ?receding Ma: 
them in Each Step of the Demonſtration, for if in any Part that Agreement Fails, one 
the Whole Ceaſes to be Demonſtrative, or Certain; And ſuch is the Infirmity of the 
Mind in the Connecting of Ideas, that in the Firſt Advance it makes in the Preſent 

Z 2 2 2 2 Demonſtration, 
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732 5 of Mathematick Certainty. 80 C k VI. | 
it is Miſtaken; For 614 is not Proved to be an Acute Angle, unleſs upon the Sup- 
pofition, that b/ is a Strait Line, and not a Curve, or the Portion of a Circle, for 

if it is a Portion of the Circle, the Three Angles of ſuch a Triangle are not Evi- 

denced to be Equal to Two Right Ones, if it is not a Part of the Circle, ““ is Sup- 

poſed not to Coincide with the Circle in the Demonſtration Uſed to Prove it, or, 

which is the Same, 4/ does not Touch the Circle any where, Excepting in one Point, 

becauſe it does Touch it only in one Point; For it is not Certain, or Evident, in it's 

ſelf, that an Infinitely Large Curve may not Coincide with 4 angent, as well, at Leaſt, 

as an Infinitely Small Subtenſe is Acknowledged to Coinèide with a Curve; and if 

ſo, in the Smalleſt Circle, there may be likewiſe a Coincidence betwixt a Strait Line 

and it, fince a Large Tangent is no more in Relation to a Large Circle, than a Leſ- 

ſer One is to a Smaller; On the Contrary, if there is no Coincidence betwixt a 

Circle and a Tangent, Excepting in one Point, it is yet not Proved by Suppoſing it, 

which the Preſent Demonſtration does. | 8 I, | | 
a Examina- F. 18. Tux Second Step, made in this Demonſtration, is to Prove, That all the Three 

Mathematics Angles of a Triangle are Equal to Two Right Ones; For 1/. there being, by what is 

Reaſoning, Proved before, a Connexion of Ideas Separately, betwixt Fh, bac, and/be, bea, and 

NE betwixt 4b c and it's ſelf, Fig. 2. The Mind Immediately Concludes, 24. That there muſt be 

the ſeveral an Agreement betwixt bc + bac +acb, and fb 1+/be+ abe, becauſe the Parts are E- 

Pars, of which qual to the Wholes, which we Called the Agreement of Axioms, F. 15. or the 


Mathematick 45 5 : man 
een . Agreement of the ſeveral Separate Connexions Compared with One Another in 


Vid ro Conf the Demonſtration, in which Memory has it's Province; and therefore in this Caſe 
EIN we may be Deceived, where the Compariſons of our Ideas are Long and Tedious, 


tho' we ſhould Plainly Diſcern all the Diſtindt Connexions of them: Farther, 34. 
Judgement is alſo here Concerned, for altho the Mind ſhould Retain by it's Memory 
the ſeveral Separate Connexions of the Ideas, and the Connexions of thoſe Connex- 
ions, &c. yet, if it ſhould Fail in making a Right Judgment from them, the Demon- 
ſtration would be again Defective, that is, if the Mind did not by it's Judgement 
Connect theſe Ideas ſo, as they ſhould be Anſwerable to Each Other in every Part, 
and in the Whole, and thus far the Preſent Propoſition Proceeds Juſtly ; 4th. Another 
Requiſite in Demonſtration is, that the Principles and Reaſonings of One Propoſition 
ſhould be Agreeable to, and Correſpond with any Other, to which it is Compared; 
And in this ir Fails, viz. in the Application of the Three Angles of a Triangle, 
being Equal to Two Right Ones, to the Triangle 4 1b, Fig. 1. before it is Known, or De- 
monſtrated, to be a Triangle, which Admits of that Property; ſince, till the Contrary 
is Evidenced, it may be a Curvilinear One, according to what has been Obſerved in 
F. 17. 5th. We are to Conſider, whether our Perceptions, in the Abſtraction of 
them, are Adequate and Juſt ; For, if they are not, Mathematick Demonſtration will, 
in ſuch a Caſe, Fall Short of Certainty ; Thus, Albeit the Three Angles of a Triangle 
are Equal to Two Right Ones, Relatively to the Principles, upon which our Ideas in 
that Propoſition are Connected, yet it is not Abſolutely and Univerſally True; Since 
this Propoſition, as well as moſt, if not all, in the Elements of Euclia, are Contrived 
upon a Uniform Space and Extenſion. Accordingly, in the Preſent Caſe, Two Right 
Angles are Conſidered to Take up the Uniform Space, which Lies on one Side of a 
Right Line, which always Subtends a Greater or Leſs Semi-circle, whoſe Degrees are 
Suppoſed to be 180 Immutably, and without any Alteration; It is alſo Suppoſed 
Reſpectively, that F, Ib e, cba, are Portions of ſuch an Abſtracted Extenſion or Space, 
to which ac, b ca, cba are Equal, and therefore are Conſidered, as Portions of a 
like Abſtracted Space; So far therefore it is True and Certain, That the Three Angles 
of a Triangle are Equal to Two Right Ones; But if theſe Principles are not Ade- 
quate to the Real Dimenſions of Space, according to Chap. 4. F. 11. Part 1. of 
our Principles of Natural Philoſophy, but Extenſion is Variable, This Propoſition would 
not be True in General, and only upon the Preſent Suppoſition of this Particular 
Abſtraction of Space, which it Affirms ; For Inſtance, if the Degrees of a Circle were 
Meaſured, not by the Equal Spaces, which Thoſe of a Greater and a Leſs, Compre- 
hend at the Center, upon which Suppoſition, both the Semi-circles are 180 Degrees, 
but by the Celerity, or Slowneſs, of their Motion, by which thofe Spaces are Per- 


formed, which would be more Reaſonable, there may be 180 Degrees Deſcribed in One 
| | | | Cir cle, 
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Double of 2 
the Quantity, or Value, of the Line muſt be Meaſured by the Force, which Produces 
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Circle, which is Double of Another in it's Circumference, whilſt there are only 90 
Deſcribed in That, which is Half of it. | 


Tavs, if 4 BC, Fig. 34. is Double of 4 be, it will Require 4 Double Velocity to 


Deſcribe ABC, in the ſame Time, that abc is Deſcribed 3 Let us now therefore Sup- 


poſe 4B C abe, and the Velocity, by which One is Performed, Double to the Ve- 
locity of the Other, A BC, or 180 Degrees, will be Deſcribed, when only 90 of abc 
are; From whence it will Follow, that 180 Degrees 
in ABC will be Double of 180 in 266; Or, there 
will be a Greater Force Compreſſed into the Same 
Space on the One Hand, than .on the Other. 
AnpD Conſequently it would Follow, that a Right An- 
gle, made by the Perpendicularto the Diameter, would 
not be Equal in both Caſes; What I Mean is, that 
in Fig. 2. if the Extenſion on the Side of 7 may be 
Variable and Different, it will not be Certain, that, 
becauſe bac, acb, cb a, are Equal to the ſaid Space, that 
therefore they are Equal to Two Right Angles, or 
180 Degrees; Becauſe the Velocities, with which any 
Quantities are Deſcribed, may be as Juſt a Meaſure of their Values, as the Spaces, which 


are Deſcribed, ſince the Effect may be Truly Eſtimated from the Cauſe, which Pro- 


duces it; and where we Conſider Space, or Extenſion, as one Individual Thing, it is only 
an Abſtraction of the Mind, without Taking the Reality of it's Cauſe and Production into 
the Account; And This is the Fault of the Firſt and Original Generation of Quantities 
in Mathematicks, That it only Conſiders the Length, and Breadth, and Depth, of Lines, or 
Superficies, or Solids, as already Generated, ſo as to Determine their Value or Quantity 


from their Abſtracted Length, or Breadth, or Depth, without Taking any Notice of 


the Power, Force, or Velocity, by which they are Generated and Produced. 
WaHeREas, there is nothing more Plain, than, if One Force, which j n Double of 

Another, will Produce a Line Double in Length to Another, as 4 — is 

, ſo, that if the Line is the Same, and 4 B is S to 7; in Length, 


it, and tho the Length is Equal, the Effect of the One will be Double of the Effect of 


the Other, as the Cauſe is; Ihave Mentioned ſomething of this Nature in the Geome- 


i114 Soltaorum ſive Materie, and tho' this Notion is not at Preſent Apprehended, or 
Underſtood, by either the Philoſophers, or Mathematicians, yet I will Venture to 
Affirm, That, Neither the One will Form a Juſt Scheme of Elements in the Mathe- 
maticks, Such as ſhall be Agreeable to Things, as they Exiſt, Reaſon Indeed they 
may, ami Truly, upon their own Abſtractions, Nor will the Other give us a Conſiſt- 
ent Sylteme of Philoſophy, Till this Notion, as New and as Uncommon, as it may 
Appear, is better Conſidered by Them ; For then They will find, that a True Mathema- 
ticks does Exactly Correſpond with a True Philoſophy, and that there will be an 
Intimate Connexion betwixt the One and the Other; Whereas, according to the 
Pretent Management in Both, no One can See the Leaſt Agreement betwixt the E- 
lements of Euclid, and the Arguments and Reaſonings upon Nature; Both are, at Pre- 
ſent, Studies, which Terminate in Abſtraction, and There they End, without Informing 
us of what either Extenſion is in the One, or what the Real Properties of Beings 


are in the Other; They will alſo then Perceive more Fully the Infiniteneſs of the A- 


gcnt from the Infinite Variety of the Agency, and Confeſs from a Contemplation 


vf Nature it's ſelf, that there is, and muſt be, a God. 


AND yet, as the Philoſophick World now is, We are Apt to 3 the Wit, Con- 
trivance, and Invention, of Men of Abſtraction, and Speculative Opinions, more than 
Nature it's ſelf, or the Infinite and Divine Author of it; It was Once a very Great 
Portion of Knowledge to be Able to Underſtand Des- Cartes. and Nature Lay Deſpiſed 
and Neglected, whilſt That Celebrated Commentator upon it was Eſteemed the only 


Perſon Fit to Inſtruct us in the Secrets of it, Notwithſtanding which, we now find 
our Miſtake, and that, whilſt we were Thought to be Purſuing the Knowledge of 


Nature, we were only Following the Sentiments of the Philoſopher 3; And the Same 
may be Said of the Modern Philoſophy, whatever High Conceptions Men may have 
Formed Concerning it; But This I ſhall Refer to a farther — which has 


been 
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Of Mathematick Certainty. Book VI. 


been made upon theſe Subjects, and to thoſe Real Principles of Nature and Philoſo- 
phy, which we have in the Preceding Books Propoſed to the Learned World. 
Wr ſhall only Add in this Section, that the Three Angles of a Triangle, upon 


Different Suppoſitions of the Space, Lying on one Side of the ſame Line, and accord- 


How we ave to 
Judge, whether 
a Mathematick 
Reaſoning is 
True. 


to 2, 3, 4, 5, Cc. Right Angles, or to 2, 


ing to the ſeveral Denominations, Values, or Quantities, of that Space, may be Equal 
＋, 2, 4, Ge. of Two Right Angles, or 
in any other Proportion, and ſo in Inſinitum; And, on the other Hand, Suppoſing the 
Denomination or Value of the Abſtracted Space to be the Same on the Side of one 
Line, and the Denominations and Values of the ſeveral Angles of the Triangle to 
be Varied, the Proportions betwixt the Three Angles of a Triangle, and Two Right 
Ones, will be Infinitely Changed likewiſe ; I have Mentioned here only the Force of 
Velocity, tho' there may be other Forces alſo, by which Spaces, and the Contents 
of them, may be Altered. Ex b 5 N 
F. 19. AFTER what we have Alledged in the Foregoing Section, it will not be 
Neceſſary for us to go thro' the ſeveral other Steps of the Demonſtration Produced 
in F. 16. ſince All of them may be Examined by the Same Methods; 1½. By In- 
quiring, Whether there is a Viſible Connexion betwixt the Ideas we make Uſe of; 
24. Whether we Perceive the Connexion of the Connexion of thoſe Ideas, and in the 
Whole are not Miſtaken in our Memory, in Retaining the ſeveral Parts of it; 34. 


Whether our Judgement has been Firm and Sincere in Diſcerning the Connexion of 


the Parts, and the Whole, and This Concerns only One Propoſition ; 4th. When we 
farther Compare One Propoſition with Another, and That with a Third, or a Fourth, the 
Same Memory and Judgement is ſtill more Requiſite, and the Viſible Connexion of 
the Simple Ideas, which belong to Each, and the Connexion of thoſe Connexions, 
Cc. ſo that One. Propoſition, neither in the Whole, nor it's Parts, ſhould Interfere 
or Diſagree with Another, either in the Principles, they Each Lay Down, or in the 
Connexion of their ſeyeral Parts; 5th. we are to Inquire, Whether thoſe Principles 


are Particular, or Univerſal; If Particular, as in One Abſtraction of Space, the Propo- 


ſitions, which are Demonſtrated, can Extend no Farther, and are Falſe, when Applied 
to a Space, which has not the Same Abſtraction of the Mind; Which is the Chief 
Cauſe of all the Errors and Obſcurities, or Uncertainty, in Mathematick Reaſoning 


If They are not Particular, but Univerſal, that is, if One Particular Abſtraction of 
| Space is not only to be Conſidered, but Several may be, All the Elements of Euclid 


A State of the 
Queſtion, Con- 
cerning the 
Angle of Con 
tat, being a 


Quantity or 


no Quantity. 


Euclid. Elem. 


Lib. 3. Prop. 
16. Corol. 
and Schol. 

Dr. Wallis 

de Angulo 

Conractas, 

Vol. 2, Pag. 

605. | 

The Foregoing 

Dueſtion Re- 

ſolved. 


In herein the 
Certainty of 
Experimental 
Know lege 


Conſiſts. 


it is not Coincident with it. 


will be far from giving us Demonſtrations, which are Abſolutely, or Univerſally 
True, as we have Inſtanced in the Three Angles of a Triangle, being Equal to Two 
Right Ones. 8 . 

F. 20. W ſhall therefore Conclude this Head of Mathematick Certainty, by Examining 
into the Celebrated Controverſy Concerning the Angle of Contact, being a Quan- 
tity, or being None; Which is Eaſily Solved; For if 46 /, Fig. 1. is a Right-Angle 


Triangle, that is, if 47 is a Strait Line, (which is not Proved, unleſs upon the Sup- 


poſition, that what is Called a Tangent, Touches the Circle in one Point only,) 
it is Manifeſt, that 460 makes a Leſs Angle, and Conſequently, the Angle of a Se- 
mi- circle is Leſs than a Right Angle, and the Angle of Contact /bo is a Quantity; 
On the Contrary, if 1% is not a Strait Line, but a Curve, 440 will be Equal to 4#/, 
and therefore the Angle of Contact /bo will be no Quantity, and the Angle of the 
Semi-circle 460 will be Greater than any Acute Angle, becauſe it will be Equal to 
a Right One. 1 1 5 . 1 

F. 21. The Queſtion Therefore is not, whether the Angle of Contact is a 
Quantity, or no Quantity, but whether a Curve Line Coincides with a Strait, Drawn 


from the Same Point; If it does, the Angle of Contact is no Quantity ; If it does not. 


the Angle of Contact will be a Quantity; And in this Terminates the whole Diſpute, 
which can never be brought to a Deciſion; Since the One Side muſt Affirm a 
Curve, Drawn from the Same Point, is Coincident with a Strait, and the Other, that 


$. 22. ANorhER Branch of Cerrainty, which Ariſes from Selt-Information is, 
That which we Named Experimental; Thus, ſince all we Experience is Reſolved, either 
into the Properties of our own Minds, or thoſe of External Beings, and ſince we 
are Certain of Both, This Kind of Evidence or Knowledge is as Infallible, as the Geo- 


metrick is; For I may as well, and with as Great Certainty, Affirm, that Doubting 
1s 


Chap. It: 07 Experimental Certainty. 


not Believing, or Remembering is not Judging, Ec. in Reſpect of the Operations 
of the Mind, or, in Reſpect to the Properties of External Beings, that Colour is not 


Sound, or Taſte Smell, as I can, that Three is not Equal to Four, or a Triangle the 


Same Figure with a Circle; So fat therefore, as we Reaſon upon Fact and Experience, 
without Entering into the Nature or Cauſe of the Properties they Preſent to us, 
The Principles, upon which we Proceed, are Equally Certain with Mathematick or 


Abſtracted Ones; And upon theſe Principles it may be as Evidently Proved in Re- 


lation to the Mind, that the Properties of it, ſo far as they Appear to us, or are Ex- 
perienced by us, when Compared together, do Agree amongſt themſelves, or Differ, 
as that the Three Angles of a Triangle are Equal to Two Right Ones, or not; for 
Inſtance, a Dejection of Mind, That is, that Unecaſineſs and Oppreſſion of Spirit, which we 
Feel in our ſelves, does Agree with Fear, and That with the Apprehenſion of an 
Apparent Miſchief, which is likely to Befall us from the Malice, or III Will, of our 

Enemies; On the other Hand, a Dejection of Mind does Agree, and is Connected 
wWeith a Remorſe, and That with a Conſciouſneſs of Faults, or "Crimes: which we have 
Committed ; From whence we may Conclude, that Innocence and Blame may be 
Equally the Cauſe of Deſpondency ; On the other Hand, a Sprightlineſs and Gaiety 
of Temper is Connected with the Eaſe and Satisfaction of the Mind, and That with 
Innocence, as likewiſe, the Same Sprightlineſs and Gaiety of Temper will Agrec 
with Pleaſure, Pleaſure, in ſome Tempers, with the Oppreſſion of Thoſe, whom they 
Hate or Diſlike, and Oppreſſion with Injury; From whence it will Follow, that In- 
nocence and Blame may be Equally the Cauſe of ſuch an Alacrity; So that from the 
whole Connexion, the Mind may be Dejected, when Innocent, or Debonair, when Con- 
ſcious of it's own Crimes, and on the Contrary, Dejected when Conſcious of it's 
Guilt, and Eaſy and Satisfied in it's Innocence; It may alſo, from what Foregoes, 
have a Mixture of Satisfaction and Diſcontent from it's own Innocence on the One 
Hand, and from the Injuries, it finds it's ſelf Oppreſſed with, on the Other, or elſe, 


in ſome Tempers, from the Pleaſure of Oppreſſing Thoſe, whom they Diſlike, and the 


Inward Regret they may have of the Injury, they Commit, in doing it; Such Rea- 
ſonings, as theſe, in Reſpect of the Properties of the Mind, and what is Experimen- 


tally found in it, as Men are Good or Ill, Innocent or Miſchievous, are as De- 


monſtrable, as Mathematicks themſelves; We only Produce This as One Inſtance; and 
where we make Uſe of the ſame Kind of Arguing upon what is Experienced in Hu- 
mane Minds, Such a Science is not Inferior to a Geometricx One; But when we 
Apply theſe ſeveral Caſes to Particular Inſtances of Perſons, being Chearfull or De- 
jected, ſo as to Pronounce the One Innocent, and the Other Conſcious of his Faults, 
or the Contrary, There we may be Deceived. 

ALso, in Reſpect of what we Experience from outward Objects, where we Reaſon 
only upon what we Perceive, or are Senſible of, our Demonſtrations are as Juſt, as 
any in Euclid; For we as fully Know, that the Sun is not the Earth or Moon, and that 
Light is not Heat, or Colour is not Sound, as we are Sure, that Three is not Equal 
to Five, or a Line or a Surface is not Equal to the Double of it; We therefore in 
this Sort of Reaſoning Know, that a Red Light is an Impreſlion upon our Eyes, 
that Heat is One upon our Organs of Feeling, and Theſe we Experience in the Sun, We 
likewiſe Perceive, in ſome Degree, the fame Senſations from Fire; and Conſequently 
may as Juſtly Conclude, that the Sun and the Fire are of the Same, or of a like Na- 
ture, in thoſe Reſpects, as that the Three Angles of a Triangle are Equal to Two 
Right Ones: So in Glaſs, Water, or any other Tranſparent and Uncoloured Subſtance, 
where we find Correſpondent Effects in Senſation, we may Rationally Infer, 
they Agree in that Particular. And to this Head of Knowledge all Matters of Fact 
arc Reducible. 

$. 23. Bur, as the Foundations of Experimental Knowledge are as Certain, as the 


Principles of the Mathematicks, and the Connexions of Ideas are as Plain and Viſible in the wi is te be 


One Caſe, as the Other, yet we muſt have Recourſe, in Order to Produce Certainty, 
to the Same Method, which was Requiſite in Mathematick Demonſtrations, which, 
according to F. 19. was, Firſt, to Inquire, whether there is a Viſible Connexion betwixt 
the Ideas we make Uſe of; Second. whether we Perceive the Connexion of the Con- 
nexion of thoſe Ideas, & c. That is, Memory and Judgement are here likewiſe Concerned 
in the Connecting of Ideas, and we muſt farther Examine, whether ſuch Ideas, which 

we 


The Uubod 


Uſed in our 
Reaſoning , upon 
Experimental 
Knowledge. 
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| Knowledge. loſophy and Mathematicks; which Demonſtrate Indeed the Humour and Pleaſure of 
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of Things, and to Facts themſelves, as they Exiſt ;/ In which Reſpect, This Knowledge 
is Superior to the Mathematick; Becauſe, in the Preſent Circumſtance, we Argue 
upon Fact, and what we Experience; Whereas, in the Abſtractions of Figure and Ex- 


tenſion, The Will is Employed, which does not always Conform it's ſelf to the Rea- 
lity of Things, but to it's own Pleaſure ; When, on the Contrary, in Experimental 


Knowledge, the Mind only Reaſons upon what it Finds, without Forming and Shap- 
ing to it's ſelf it's own Notions ; That is, Mathematick Knowledge Proceeds upon the 
Arbitrary Abſtractions of the Mind, and Experimental, upon what is Really Offered 
| or Propoſed to it from Nature. . 3) ang tn 
m—_— bile F. 24. Thr Laſt Head of Certainty, which Proceeds from Self. Information is, 
1 Conſiſts what we Termed a Philoſophick One, where we Reaſon upon what we Experience 
in Nature, or our own Minds, and Join our Abſtractions to it, in Order to Explain 
the Phenomenons, which Occur to us from Both; Thus we Perceive Extenſion, Soli- 
dity, Cc. in all Bodies, upon which the Mind, by Abſtrafting, Forms to it's (elf 
One Invariable Perception of Each; and the Same may be ſaid of Matter in Gene- 
ral; The Uncertainty of which Kind of Reaſoning we have Endeavoured to Shew in 
our Principles of Natural Philoſophy, wherein moſt of the Arguments upon Nature 
are Evinced to be only a Reaſoning, upon Arbitrary Abſtractions, made by the 
Mind, without being any ways Agrecable to the Truth and Reality of Things ; 
From whence it Follows, that the Chief Cauſe of our Errors Proceeds from the De- 
pravity of our Wills, eyen in Speculative Matters, as well as in Practical ; For by 


theſe Abſtractions, which are the Reſult of our Pleaſure, rather than of our Under- 


ſtandings, we are Led into moſt of the Miſtakes we Commit in Philoſophy or Ma- 


thematicks; Beſides which, here likewiſe is Requiſite, Memory and Judgement, to 


Retain and Connect our Ideas A- right thro' the whole Progreſs of the Demonſtra- 
tion; This therefore may be Said, that if our Abſtractions in the Mind are Agreea- 
ble to the Qualities and Properties of Being, and if upon thoſe Abſtractions, we 
Connect our Ideas Juſtly, and Retain the ſeveral Ideas we Connect, Philoſophy is as 
much Capable of Demonſtration, as Geometry is, and we may be Equally Certain 
of Both. Þ „ 
Recapitulation F. 25. To Conclude this Chapter of the Certainty, we Receive from Self-. Information 


N gta or, Private Perſuaſion ; Intuitive and Senſitive Knowledge are Infallibly Certain; Ex- 


tainty from | 
Self-Informa- Procceds from Reaſoning only upon the Intuitive and Senſitive ; Mat!:canatick and Philo- 


1s 7 ie ſophick Knowledge may be Certain, with Due Caution and Judgement, but Falls Beneath 
That, which we Receive from the Other Three; Becauſe in theſe Two Laſt Caſes, the 
Mind Reaſons upon Hypotheſes of it's own Contriving, which are not often, and Per- 
haps never, cither in Mathematicks or Philoſophy, Agrecable to the Nature of what 
it Conſiders, whether of Extenſion and Quantity in the Firſt Caſe, or of the Pro- 

perties of a Spirit, or of Space, or of Matter, in the Laſt. | 


CHAP. UE 
Concerning the Evidences of Teflimony, or Thoſe Informations, We Receive 


from Others. 


. 


7 E have in the Foregoing Chapter Conſidered the Certainty, which may 


Knowledge and F. 1. 
Certainty from 

Tf _ which we Receive from Others; And in this Caſe it is Manifeſt, that we may Ar- 
tions of Others, tive at a Certainty and Knowledge, Equal to the Experimental, which, we Said, was 
may be s the Higheſt our Minds were Capable of; For in Matters, whoſe Evidence Proceeds 


| e upon Teſtimony, the Foundations, upon which we Reaſon, ate the Same, without any 


rived from Arbitrary Abſtractions of the Mind; in which Abſtractions we before Obſeryed, we 
Experimental are Principally Deceiv'd, and from whence Ariſe all the Various Hypotheſes of Phi- 


the 


ok VI; 


we Receive, in what we Call Experimental Knowledge, are Agrecable to the Nature 


33 


perimental, as it is Explained in F. 22. is the next Certain Knowledge we have, which 


be had from our own Informations, we ſhall now Inquire into Thoſe, 


3 


{LIE 


4 bY 


ford to, or Supply us with. 
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the Philoſopher, or the Geometer, rather than the Strength or Force of his Judge- 
ment, or his Making his Notions Agree with the Truth and Reality of Things. 


F. 2. In Arguing therefore from the Teſtimony of Others, all Abſtractions of the h of 


Mi hi hi ; ludes 
Mind are Excluded, which are the Chief Cauſe of our Errors, that is, we Reaſon „ 4 


upon Fact, and not upon an Hypotheſis Framed by us, or which is the Same, we A45/rattions, 
Reaſon upon Fact, which is Neceſſary, and which we Experience, in the One Calc, ee Ne 


whereas in the Other, our Arguments are Formed upon the Abſtractions of the Will, Errors. 
which is Deſultory and Capricious, or, which is all one, Uncertain. | | 
F. 3. Since then the Foundation of our Reaſonings upon Teſtimony Imports San ee 
Higheſt Evidence that can be, and That which is Superior to What we find in the cy, 
Abſtractions of Philoſophy, or Mathematicks, to Wit, the Same, which is Found in 47e from 
Experimental Knowledge, which we Conſidered before, (For Thoſe, who Atteſt Things e e 


to us, do it upon the Evidence of Fact and Experiment,) the Inquiry, which Remains, riſes from Ma- 


is, what Methods we Uſe in Reaſoning upon ſuch Teſtimony, and whether we have % t and 


not a Superior Evidence alſo from it, to what Mathematicks or Philoſophy can At- N 


F. 4. Ir has been Said already, that in Order to Produce a Mathematick or Phi- Cerrainty upon 


a Single Report, 


loſophick Certainty, we muſt be Sure, that our Abſtractions are Juſt and Agreeable KS ond 
to the Properties of the Extenſion or Body Conſidered ; and in this Particular Both he Sinceriry 


Fail, in Reſpe& of Certainty, to which Error Matter of Fact or Experience is not the Au. | 


any ways Liable or Obnoxious; Farther, in Mathematick or Philoſophick Certainty, 

the Connexion of Thoſe Abſtracted Ideas is Requilite, in which the Mind cannot be 

Deccived, where there is a Viſible and Apparent One; And thus in Teſtimony, if a 

Perſon, who Affirms any Thing to us upon his Experimental Knowledge is Sincere, 

and of the utmoſt Veracity, we have as Great a Certainty and Eyidence from the Re- 

port of ſuch a Perſon, as if we our ſelves had been Experimentally Convinced of 

That, which he Affirms, and which for Diſtinction's Sake, we ſhall Call Certainty on 

a Single Report; All the Difficulty, which Lies in ſuch a Caſe is, by what Methods 

we ſhould know, where a Perſon is Sincere and Veracious, for there is as Real a2 

Connexion betwixt Speaking Truth, and being Sincere, as there is betwixt any Ideas, 

which we have” -1 7 75655 6 „„ 5 5 1 
$. 5. AND this may be Known ſeveral Ways; 1. If the Whole Courſe and Te- Jud on, 

nour of the Perſon's Actions is according to the Rules, not only of Juſtice and Ho- Diſlinguiſh1thi 

neſty, but of Charity, Generoſity, and Love; 24. If his Apprehenſions and Thoughts, Sinceriry of the 


in all his Converſation, Explain an Inward Principle of Integrity and Goodneſs ; zd. ener. 


If he is Willing to Sacrifice his Intereſt and Advantage in this World, his Life, Re- 


putation, or any Thing elſe, which is Dear to him, in the Juſtification and Defence 
of what he Affirms, and Knows to be True. Any One, who has theſe Characters, 
may be as Juſtly and Experimentally ſaid to be Sincere, as we may Pronounce it Impoſſible 
fora Pious and Good Man to be a Wicked or an III; He, who is fo far from Injureing 
or Wronging Another, that he would always, and upon any Occaſion, do him all 
the Services and Good Offices, which Lie in his Power, and which Property is Rooted and 


Fixed in his Temper; He, who is fo far from Impoſing upon the Weakneſs and Cre- 
dulity of thoſe he Converſes with, that he is rather Willing to be Patient under thoſe 


Fallacies and Abuſes Practiced towards himſelf, and who on the Contrary Speaks, how- 
ver Illy it may be Received, what ſeems to be the Trueſt, and the moſt Conformable 
to an Exact Honeſty; He, who to This is Ready to Undergo Reproaches, or Death, 


in the Vindication of That, which he Atteſts to us; In Any, or All of Theſe Cafes, we 


may be as Sure, that Such a Perſon is Sincere, and Conſequently, that What he Re- 

ports to us is True, as we can be Certain, that we Hear him Speak, or that he Re- 

111 | | En edn” — — 
F. 6. BesIDEs theſe Three, there are other Marks alſo, by which we may Diſtin- 0rher Cha- 
guiſh the Sincerity of one, who Reports his own Experimental Knowledge, or which 3 


is the Same, his Knowledge of Fact and Experience; as 1/f. When there can be no Judge of and 
Worldly or Temporal Advantage Accruing to him from his Affirmations, but on Pg the 


Sincerity of the 


the Contrary, Calamities, Afflictions, and Oppoſition, are the moſt Likely and Pro- Reporter. 


bable Conſequences of themz 24. When he has a Full Impreſſion of the Rewards 
and Puniſhments of another World, the Former of which, he is Convinced, will 
not be Diſpenſed to the Aſſertors of a Falſchood, and that they will, as Certainly 
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oo Of Certaimty from Teftimony. 
Incurr the Latter 3 Theſe are ſuch Invincible Ties upon Men, who. are e 
7 in ſo Juſt a Belief, that all the Intereſts of this World can never Induce them to Re- 
linquiſh their Integrity; And therefore upon ſuch we may as Intirely Depend in 
3 What they Solemnly Report to us, as we can upon our own Expcrimental Knowledge, 
that is, upon our Perceptions, or our Senſes. 

Other Cha F. 7, THERE may be ſeveral Characters more of a | Perſori's Sincerity, which we 
7 cannot Perhaps now Recollect; we ſhall only Mention the Simplicity and Plainneſs 
may Fudge of of Converſation and Behaviour, Meaneſs and Deſpicableneſs of Fortune, and the 
u Sinceriy of Contempt, which Attends it, Application and Induſtry in all the Affairs and Circum- - 
ine Report®'* ſtances of Life, and an Averſion to any Thing, which is Trifling and Ludicrous, All which 
Generally Infer the Integrity of the Perſon, in whom they are; For, If any One is 
Innocent and Harmleſs in his Commerce with Others, if he would not therefore, and 
upon that Account, Injure them in the Leaſt Reſpect, he, no Doubt, would not De- 
ceive them; If the Same Perſon is Mean and Deſpicable, the Contempt, he Lies under, 
will make him Regardleſs of every Thing, but what he Thinks and Knows to be 
True; Application and Induſtry likewiſe, in whatever Employ, Produces a Severity in 
the Mind, which is Contrary to the being Ludicrous and Trifling, and is an Argu- 
ment of Sincerity 3 ſince, where the Mind is Grave and Severe in it's own Temper 
and Conſtitution, it cannot Raiſe it's ſelf into the Lightneſs and DET of Impoſing 

Tricks and Fancies upon Others of it's own Inventing. | 
The Nature of F. S. As to what Concerns the Fact which is Related, in Reſpect of Certainty from Teſti- 
= Fa, whts mony, it does not Enter into the Account; For, if it is of ſomething Agrecable to our 
red eget Reaſon, Teſtimony Imports no Evidence at all to that, which we can Conclude from 
able to Reaſen, thence 3 Thus, Suppoſing any One ſhould Inform me, that the Three Angles of a Triangle 
OY were Equal to Two Right Ones; If I was Capable of Collecting the Same Propoſition 
from Reaſon, the Evidence, which I had from Teſtimony, would be of no Force or 


. Certainty, 
which Ariſes Significance; If I was not, my whole Acquieſcence would be Reſolved into the Ve- 


ea racity of the Perſon, who Affirmed . 
The Evidences F. 9. THE Only Queſtion therefore, which Remains, When we Compare the Evi- 
es Ou dences we have from Self. Information, and from the Teſtimony of a Single Report, 
pa. with is, whether the Arguments upon the Abſtractions of Any other Part of Self- Informa- 
thoſe, which tion, Excepting the Experimental, which Admits of None, and therefore is not ſo 
pp eng n Fallible upon that Account, are Really more Concluſive than Thoſe we have of any 
Reaſoning. Perſon's Sincerity ; On the One Hand, there is the Connexion of Ideas, the Connex- 
#: jon of the Connexion of thoſe Ideas, the Connexion betwixt One Propoſition and 
Another, and the Exacteſt Memory and Judgment Required, which is Poſſible, to 
make a Conſiſtent Demonſtration from the Whole; On the Other Hand, the Arbi- 
trary Abſtractions of the Mind are Entirely Superſeded in Experimental Knowledge, 
and when we come to Conſider the Evidences of a Single Report,, we are only to 
Examine into the Sincerity of the Perſon, who makes it to us, which alſo is Known 
from Fact and Experience, that is, from the Probity Expreſſed in his Words, and 
from the Tenor of his Life and Actions, and the other Characters we Mentioned of 
Sincerity; So that, as he who Reports any Thing to us, docs it from his own Experi- 
mental Knowledge of what he Relates, ſo from the Same Experimental Knowledge 
we are Convinced of the Honeſty and Integrity of the Reporter, without any Fallible 
Abſtractions, or Connexions of Ideas; And Conſequently, ſuch an Evidence is Superior 
to a Mathematick One, according to F. 23. of the Preceding Chapter ; For, if it be 
Said, a Perſon may have all the Characters Mentioned of Sincerity, and yet in Rea- 
lity be Falſe and Inſincere in any Solemn Report he makes to us, we only An- 
{wer as before, that it is as Impoſſible, as that a Truly Good Man, ſhould be a Truly 

III One. 

The Peres F. to. Ws have hitherto Conſidered the Report of a Single Perſon, and ſhall only 
pur [+1 paged Add fome Inſtances, to Shew the Unreferved Aſſurance and Confidence we may have 
44M in ſuch a Teſtimony; Thus, if the Preſent Great and Surprizing Genius of the Ma- 
may Fuſtly thematick World Sir /. Newton, or the Excellent and Learned Profeſſor of Aſtrono- 
privekye rod my in this Univerſity Mr. Cotes, whoſe Names are Sufficiently Known and Celebrated 
for Integrity and Goodneſs, as well as their Uncommon Penetration and Judgment, 
ſhould Affirm, and Punctually Declare, that they had Found the Square of the Hy- 


potenuſe was Equal to the _— of the Sides in a Right - * Triangle, I 
| could 


Chap. III. Of Certainty from Teſtimony. F239 


could be as Fully Satisfied, and as Certain, that they did See that Connexion, from 
whence they Apprehended ſuch a Concluſion might be Drawn, as if I had Scen and 
Viewed that Connexion in the ſeveral Parts of it; Eikewiſe in Experimental Philoſo- 
phy, if they had Aſſured me, that they had made ſeveral Experiments upon the Pen- 
dulum, or upon the Tranſmiſſion of Light thro a Glaſs Priſm, which were ſuch, as 
they Deſcribed them, I ſhould not make the Leaſt Scruple of giving my Perfect Af 
ſent to them; Where they did not Plainly Tend to the Advancing any Hypotheſes, 
and were only Delivered, as Matters of Fact; And in Common Life, if any Single Per- 
ſon, whole Integrity, from the whole Series of his Conduct, was Evident to me, and 
who had morcover all the Characters, above Recounted, of Sincerity, ſhould Aſſert he 
had Seen any Accidental Occurrence, which to my Apprehenſion might, or might not, 
be True, I could be as juſtly Certain of it, as if it had Happened in my own Notice and 


Obſervation, tho it might Appear to me very Surprizing and Extraordinary. | 
C. 11. Tris therefore is the Undoubted and Infallible Evidence, which we have or Shang 
from a Single Report; If farther, 12, 60, or 500, or Some Thouſands, ſhould Averr 8 7 
the ſame Thing to us, All of them Perſons Inveſted with the ſame Characters of Sin- who are Sincere, 
cerity; Who were Ready to Die in Atteſtation of what, they were either Convinced cen, fie 
of from their own Experimental Knowledge, or from their Experimental Knowledge i is Indiſpurable, 
of the Sincerity of Thoſe, who Reported Their's to them ; Who Firmly Believed the 
Rewards and Puniſhments of another World ; Who were Endued with the Utmoſt 
Affection to Mankind, were in the whole Tenor of their Lives Upright and Dif: 
intereſted, and Exactly Honeſt and Punctual in their whole Converſation and Beha- 
viours; Who did not Regard the Applauſe of this World, or the Honours of it; 
Who were Simple and Bain in their Tempers, and Deſpicable and Mean in their 
Fortunes, Sedulous and Diligent in their Employments, and in the Complexion of 
their Minds Grave and Severe, according to F. 5. 6. and 7; What would the Concurrent 
Teſtimony of Such Perſons Produce in us, but the Utmoſt Aſſurance, which it was 
Poſſible for the Mind of Man to Entertain or Receive? And This we may Call a 
Certainty from the Concurrent Teſtimony of Men, Who are Sincere. 
$. 12. le after This, Theſe very Perſons do not only Report Matters of Fact, but hen this Con- 


current Tefti- 


Commit thoſe Facts to Writing, and in the Books, which they Wrote, if there are md i 
the ſame Characters of Sincerity; This would be till a farther Confirmation of ſuch mitted oo 


an Evidence; So that hitherto Certainty is as Great, as That, which Reſults from Expe- 5 
rl 


rimental Knowledge, which is the Higheſt, that can be, according to g. 22. and 23. Chap. 2. {,/arion 


And This is the Evidence, which the Primitive Times had 55 the Truth and Divinity has all the 
of the Chriſtian Religion, and which therefore we may Affirm to be Superior to a rr ag 


 Mathematick One, as it was an Experimental, and therefore not Liable to the Errors, Probiry in ir, 


Which are Committed by the Mind in the Abſtraction of it's Ideas, and the Connex- OE, 


ion of Them. 3 
F. 13. BESIDES That Certainty, which is Derived from the Report of a Single Per- . 
e mony 0 


fon, Who is Sincere, or from the Concurrent Teſtimony of Several, Who are fo, EIS ain whos 
is Another, which Reſults from a United Teſtimony of all Sorts of Men, Who arc of o:her Marrer: 


Different Intereſts, Perſuaſions, and Deſigns; For Example, That there is ſuch a Place Oe” a 


as France or Spain, as Paris or the Hague, or That there is ſuch a Prince as rainty. 
Charles the 3d. or Lewis the 14th. Every One is fo far from Thinking it only highly 
Probable, that he is Sure and Certain of it, not from the Connexion of Ideas, but 
from the ſeveral Steps, or Degrees, in Experimental Knowledge, from which we Con- 
clude it ; For, altho' we are not Convinced of the Sincerity of 'Thoſe, who Tranſmit 
Weekly, and almoſt Daily, Accounts Concerning them, yet the Concurrence there is 
in their ſeveral Reports, when the Reporters themſelves Diſagree, in their Intentions 
of Writing, in their Principles, and their Party, is ſo Strong a Conviction to us, that 
there are ſuch Places and Perſons, that we can be as Certain of it, or more Certain 
of it, than of the Abſolute or Univerſal Truth of any Mathematick Propoſition 
whatſoever; And This Kind of Evidence we may Name a Certainty from the Con- 
current Teſtimony of Perſons, Who in other Matters Diſagree, and which is alſo De- 
rived from Experimental Knowledge, that is, from the Report of Matter of FaQ 
from One to Another; This Evidence alſo the Chriſtian Religion has, as we 
have Endeavoured to Prove in the Demonſtration of the 2 8 and Divinity of it; 
Diſcourſe the Laſt, F. 28. 29. 30. 31. 32. = 
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That gh 15 Fg. 14. n Kind of Certainty, which Ariſes from Experimental Knoviedge, 
fog. og is, what we may Term Hiſtorical, which is Derived to us, either from Written, or 
which belongs from Oral Tradition; The Firſt of which is as Certain, as our Experimental Know- 
to Chrifianity. jedge it's ſelf; Thus, If it was Certain, that Chriſtianity was True in the Primitive 
Times, it is as Demonſtrable, that it is ſo in Ours; Since there are Books Extant in all 
Ages, from it's being Firſt Propoſed, which Prove, that the Scriptures were Written in 
thoſe Times, according to the Demonſtration we have given of the Chriſtian Religion; 
That the Perſons, who Wrote Them, Died in Defence of Them, and had all the Cha- 
racters of Truth and Sincerity, which we before Explained; And, as the Eccleſiaſticall 
Writers in Hiſtory are the moſt Numerous of any Other Hiſtorians, ſo it is alſo Evident, 
they were the moſt Sincere, as they were Ready to Sacrifice their Lives in Defence of 
what they Wrote; Beſides, Thoſe Principles of Future Rewards and Puniſhments, and 
the Severe Doctrines and Rules, which the Chriſtian Religion Preſcribed to them, 
would of Neceſſity make them more Impartial in their Hiſtories, than any other 
Perſuaſions could do; If therefore there is any Hiſtorical Certainty, which no One 
will Refuſe to Acknowledge, unleſs he who Places all in the Fantaſtick Connexion 
of his own Ideas; If there was ſuch a Perſon, as Pompey or Cæſar, as Alexander or Philip, or 
ſuch Places, as n or Rome, and if there were thoſe Actions, which are Recounted to be 
done by thoſe Perſons or States, which Depends upon Hiſtory, We may as Juſtly Affirm, 
that the Chriſtian Religion is True, and the Experimental Knowledge, given us of it, 
by the Evangeliſts and Apoſtles, and which has been Tranſmitted Down to us thro 
all the Ages of the Church. j 
Hiſtorical cer. F. 15. To Draw the Parallel more Particularly; We Know there was fach a Per- 
ane farther ſon as Ceſar, and that he Performed thoſe Actions againſt the Gauls, Helvetians, and 


pr 9] gh ns Germans, which his Commentaries Affirm to us; We are likewiſe Certain, that he 
Kale Gained the Victory over Pompey, at the Battle of Pharſalia, and Subdued the Roman State 


to his Obedience; This, in that Time, was not Proved by a Connexion of Abſtract Ideas, 
but was Evident and Manifeſt from an Experimental Knowledge of it; We have his own, 
if the Criticks will Allow it, and other Hiſtories, Extant to Prove it; And the Experimental 
Knowledge, which is Derived from Matter of Fact to the Reporter, and from the Sincerity 
of the Reporter to a Second or a Third, and ſo on, is Thought a Sufficient Conviction, that 
we may be Certain of all this, as Indeed we may; On the other Hand, our Bleſſed 
Saviour never Writ any Commentaries of his own Life and Actions, and therefore 
the Hiſtory, we have of Him, is not Liable to the Partiality, which might be Expect- 
ed from One, who did; His Diſciples, who Saw and were Witneſſes of every Thing, 
have done it, and therefore may be Juſtly Imagined to give us a more Sincere Ac- 
count of them, than Ceſar would do of his own; Not to Mention the ſeveral Marks 
of Sincerity, which are in the Hiſtories, and the Perſons, of the Evangelick Writers. 
Let us now Proceed Farther, from the Times, in which the ſeveral Commentarics were 
Wrote, and it is Manifeſt, that the Evangelick Writers upon the Account of the 
very Genius and Temper of their Chriſtianity, which was, To be Sincere and Honeſt, 
Fo be, as Thoſe, who were to give an Account of all their Words and Actions to a 
Supreme Tribunal, it is Evident, That they had Juſter Principles to make their Hiſtories 
Exact and Impartial, than any Heathen Writers could Pretend to; And Conſequently, 
We have a Greater Certainty from the Degrees of Experimental Knowledge, that is, 
from the Tranſmitting it from One to Another, for the Truth of Chriſtianity, than 
We have for any other Hiſtory, which is Extant; To which we may Add, beſides the 
Sincerity of the Writers in Eccleſiaſtical Hiſtory, which muſt be Greater upon the 
Principles of their Holy Religion, than That of Heathen ones, who had not the ſame 
Perſuaſions to Awe them, The Succeſlion of theſe Atteſters is ſo Conſtant, and have 
been ſo Numerous, that no Experimental Knowledge whatever has been Delivered 
Down to us with a like Certainty and Conviction. 55 
Chriſtianityhas F. 16. LIKEwISE by Oral Tradition, as well as Written, Chriſtianity is Affirmed 
e ee to us, which no Experimental Knowledge has beſides it; For No One by Oral Tra- 
tion, on ic aside. dition, ever Knew, there was ſuch a Perſon as Pompey, or Ceſar; And yet, even 
this Evidence, whatever it is, which we ſhall afterwards Conſider, brit 
Claims. 
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F. 17. WE ſhall therefore now in General, after a Compariſon betwixt the Hiſto- 4 Pre- 4c 
tical Evidence of Chriſtianity, and That of any Heathen Writer, Conſider the Cer - 7% of Hiſho- 


al Cert | 
tainty we have from Hiſtory it's ſelf, either Written or Oral; As to what Reſpects — applied , 2 


Written Hiſtory, If the Experimental Knowledge, Originally Expreſſed in any Book, © /iaviry. 


is True, the Methods of Judging of which we have already Deſcribed, it is not Weak- 
ened or Enervated by a Long Series of Ages, thro which it Paſſes, Suppoling That 
Book has been always Publick; Thus, if the Hiſtory of the Peloponneſian War by Thu- 
cyaides was of Real Matter of Fact, and it was Publickly Handed about from his 
Time down to the Preſent, we are as Certain of ſuch a War betwixt the Lacedæmo- 
nians, and Athenians, as That Age was; becauſe we are Sure it is the Same Book, 
which was Writ in Thoſe Times, and Gave an Account of It; That is, This Cer- 
tainty does not Fall Short of an Experimental One; For this Book was then Known 
Expcrimentally to be a Deſcription of that War, the next Age Experimentally Knew 
this to be that Book, and ſo on to the Preſent,” Namely, as to the Main and the 
Groſs of it, ſince we are not to Anſwer for all the Critical Variations, which may 
have been made in the Tranſcribing it, or even any Falſe or Diſingenuous Interpola- 
tions, which may Poſſibly have been made in Favour of the One State or the O- 
ther, from the Firſt Writing of it; But, if farther, there are ſeveral Hiſtories Written 
in the Same Time, and by Different Perſons; and All of them come Pablickly Tranſ- 
mitted to Poſterity, ſuch a Derivation of Experimental Knowledge is in it's Evidence 
Irreſiſtable, and is far from being Weakened by Time or Continuance ; Which is the 
Caſe of the Chriſtian Religion, and the Hiftories and Goſpels, lich Affirm it, at 
this Diſtance from their Firſt Promulgation; And therefore the Principia Mathematica 
Chriſtiane. Religionis of Mr. Craig, I Suppoſe, in Imitation of Sir /. Newton's Principia 
Mathematica Nataralis Philoſophie, in which he Endeavours to Shew, that the Eviden- 
ces of the Chriſtian Religion, which, it ſeems, are only Probable Ones, muſt be 
Weakened and Impaired by a Long Progreſs of Time, are Vain and Abſurd Ima- 
ginations of his Os and neither fen by Common Senſe, or Common 
Reaſon. 

F. 18. As to Oral Tradition, That is another Way likewiſe of Conti Ex- Of cane 
perimental Knowledge to us; But This is very Fallible, and can Scarcely be Depended - ee 1 
upon, unleſs it is nearly Univerſal amongſt Thoſe, who may be Suppoſed Capable of how Applied to 
Delivering ſuch a Knowledge to us, in which Circumſtance the Evidence is as For- © N 
cible and Convincing, as That of Hiſtory; Becauſe, where the Truth of any Matter of 
Fact is ſo Notorious, and Plain, that it is not Changed by the Variety of Men's In- 
clinations and Complexions who Report it, in Different Ages and Countries, it is 
an Indiſputable Mark of the Certainty of it; And This is the Nature of the Earlieſt 
Traditions Concerning Chriſtianity and it's Author, and the Miracles Wrought by 
him, and the Doctrines, which he Preached to the World, and which ral Tradi- 
tions were Publickly Committed to Writing in the Primitive Times, and from thence 
are Tranſmitted to us by Written Hiſtories of them; The Evidences of which we | 
have already Conſidered, Thus we Know and are Aſſured of Several Tranſactions, A Civil War. 
I do not ſay All, in the Time of King Charles the 1ſt. Edward the 6th. Harry the or ara 
8th, cc. and which we could have Entirely Depended upon from ene 8 Monaſteries. 
out any Hiſtories Writ to Inform us of them. 

F. 19. LasTLY, where Written and Oral Tradition Unite and Agrec, we may #here Written 
juſtiy Call That the Higheſt Evidence, which belongs to Experimental Knowledge, at 9 eu 
any Diſtance of Time from That, in which the Matter of Fact Related was Experi- there is the 
mentally Known; And This Evidence alſo belongs to our moſt Holy and Divine 0 Evi- 


dence which 
Religion. can belong to 


C. 20. To Conclude therefore this Head of Experimental Knowledge, we ſhall wee 
no wlea ge, 


Draw a Parallel betwixt That, which we have for Religion, and for Philoſophy, as we h ae U 
have done bet wixt It or That of any Profane or Heathen Writer in Hiſtory 3 It is E- ned in Chri- 


vident then, in all the Syſtemes of Experiments, which are given us in Philoſophy, 4% ., PRI 


that they Depend upon the Teſtimony of a Few, ſince they are not Many, who are Fur- f Experimen- 


niſhed with the Opportunities and Conveniences of the Same Trials; In Aſtronomy, tl Knowledge 


Superior in 


the Evidence is {til} Leſs, becauſe in ſeveral Hundreds of Years, from the Time of chrigianii te 


Hipparchus of Rhodes, or Prolomy, to Tycho Brahe, Caſſini, Hevelins, Mr. Flamſteed, and Dr. thoſe, which 


Halley, how Inconſiderable is the N umber of Obſeryers, we Meet with in that Science? and 7; dee 
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A Great Error 


| Reaſon, that 


74% Hiſtariral Certaint). _ Book VI 
i ; ; I % | 4. 


Sir II. Newt- yet all dur Arguments Concerning Nature, or the Planetary World in Particular; are 


Der ute Formed upon ſuch a Teſtimony, which is Infinitely Leſs in Reſpect of the Multitude 


lt, N g vu 212 r 2 f | ils © | | $a 
3 of the Atteſters, and the Credibility of them, than That, which Affirms Religion; 


Aftronow- Not to Mention the Difficulty and Uncertainty in the Experiments and Obſervations 


DE” 1 Sree. 7: GATE m / / / d ̃è 5: , , . 
A Gres F. 21. Having hitherto Examined into the ſeveral Foundations of Certainty, we 
_— 1 cannot but take Notice of Two Errors, which have of Late been Induſtriouſly Promoted 
Faith and Rea - by Men, who ſeem to have Little or no Regard to Religion, unleſs ſo far as it A- 

The Firſt is, that Faith and Reaſon are not Oppoſite, ſince we cannot Believe the 


auch Other. ; 8 
Mr. Locke: Scriptures themſelves, but upon Good Reaſon, and upon an Evident Conviction of 


Ea, „ their Truth and Sincerity. The Fallacy of which Lies in the Equivocal Uſe of the 


= Word Reaſon, which is ſometimes made to Signify our Connecting Ideas together, 
k 4. as in the Rational Sciences of Philoſophy and - Mathematicks, and in that Senſe, 
Faith is Oppoſed to Reaſon; ſince it is Impoſſible for us by any Methods of Connect- 
ing Ideas to Prove, there is ſuch a Place as France, or the Indies, ox that 1711 Years Ago, 
Feruſalem was a City in Fudea, and that Feſus the Maſſiah was afterwards Crucified in 
it; becauſe there is no Viſible Connexion betwixt my Idea of France, or the Indies, 
and of the Perſons, or their Sincerity, who Report it to me, as there is betwixt my 
Idea of 3 and 2 making 5, or the Half not being Equal to the Whole; Another 
Senſe of Reaſon is, when we Conclude any Thing upon thoſe Evidences, which the 
Nature of the Subject will Bear, according to the ſeveral Ways, by which we Arrive 
at Certainty, and which we have before Deſcribed; Thus, in Matter of Fact, or 
Experimental Knowledge, Faith is not Oppoſed to Reaſon, becauſe Reaſon, in other 
Terms, is the Evidence we have of Fact, and Faith or Belief is the Same Evidence 

o& aq lkevnHc;..f017 100 36 an; 7 ons „%%% 2 lt” | 
Another Error F. 22. A Second Error is, that Revelation cannot be Admitted againſt the Clear 
in Religion and Evidence of Reaſon; Or, in other Words, there is nothing in Religion, which we 
Revelationcan- Ought to Aſſent to, Excepting what is Agreeable to Reaſon, that is, to our Connex- 
jo” 4 _— ion of Ideas in a Rational or Scientifical Way, as is Plain and Obvious from the 
Clear Evidence Section, to which we Refer, and is the very Foundation of ſome Men's Rejecting all 
of Reaſon. Myſterics from Chriſtianity ; Whereas we have already Proved, that Certainty may be 
> aa 5 Attaincd to by other Methods, than That of the Connexion of Ideas, that is, by 
Chap. 18. Senſe and Experiment, and Undoubted Hiſtories of Fact, and on which Evidences 


$S. 5- Book 4 Chriſtianity Depends : For no One by a Connexion of Ideas can Prove, that there ever was 


ſuch a Perſon as Feſ#s, that he wrought thoſe Miracles, which are Recounted of him, 
or that there was an Effuſion of the Holy Ghoſt upon the Primitive Chriſtiaus, and 
upon theſe the Myſteries of Religion are Founded, which if we Diſcard, becauſe not 
Deducible by Reaſon, or a Scientifical Connexion of Ideas, which is made Uſe of 
in Mathematick or Philoſophick Knowledge, we may as Juſtly Deny the whole Hi- 
ſtory of our Religion, which is Equally Incapable of ſuch an Evidence, according to 
the Foregoing Section, Albeit, as we have Proved, whilſt it comes up to an Experi- 
mental Certainty, the Evidences are Stronger and more Forcible than the moſt, if 

not all, which we Meet with, in thoſe Rational Sciences. - 
4s Internal . 23. BESIDES what we have Said Concerning the External Teſtimony of any 
Evidence from Writing, there is alſo an Internal One, which is Capable of Producing the Higheſt 
Wricings them- Degree of Certainty in us; Thus, When we Conſider the 0hnthiacks and Philippicks 
e ee of Demoſthenes, and that Noble Concern, which he Expreſſes in them, for the Safety 

: Is a 5 ; i 

of his Country, againſt the Invaſions and Encroachments of Philip upon the Liberties 


of Greece; When we find him, by all the Turns and Paſſages of his Orations, to Speak 


to, and Harangue, his Audience, as any One would have done in thoſe Times; When 
his Arguments and his Paſſions are all Adapted to the Genius and Temper of the 
Athenians, to the Circumſtances in which they were, and to all the Minute Occurrences 
of that State, when the Ohuthians were to be Supported, and the War againſt the 
Macedonians to be Carried on in a Foreign Country, in Oppoſition to Thoſe, who 
were for Staying, till Philip came into Attica, as Phocion, who was the Ax of Demoſthenes's 
Periods according to Plutarch, and his Party, were Willing to do; When we Hear him 
Declaiming againſt Æſchines, and the Orators of his own Age, and againſt Philip, with 


that Warmth and Vehemence ; When we Perceive him Tracing all Philip's Actions 
Es, | 3 8 | and 


grees with their Reaſon, or, which is the Same, with their own Humours and Fancies ; | 
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Delphi, and after he had Poſſeſſed himſelf of Phocis, by Falling in with the Thebars, 


Chap III. o Hiſtorical Gertdinty. 


and Intentions, and the Methods he Uſed to Enſlave Greece, by Entering the Hes 


n a Peace, and under a Pretence of Defending the Amphictyones and Redreſſing 
the Sacrilegious Injuries done by the Phocians, in Pillaging the Temple of Apollo at 


Argiues, and Meſſentans, againſt Sparta, and Athens; What can we Conclude from 
Such Particulars, which are Agreeable to the Hiſtories of thoſe Times, unleſs, that 
Demoſthenes was the Real Author of theſe Orations ? And This Internal Evidence Chriſt- 
ianity likewiſe has, according to the Aforeſaid Demonſtration given of it. 


Philip. 2+ 


2 * N FE . We * ; 
8 


745 


F. 24. We ſhall here only Add, that therefore that Demonſtration, which we have Therefore ue 
Propoſed of the Chriſtian Religion, may be more Juſtly Termed ſuch, than Thoſe, which 7 8 
we ſo often Call by that Name, in Philoſophy and Mathematicks; Becauſe the One $»perior 10 


has all the Evidences, which are Poſlible, to Produce an Experimental Knowledge in % 7 =» 


us, and on the Contrary, the Preſent Philoſophy and Geometry even Want thoſe E- org 


vidences, which are Required in a Juſt and Rational Connexion of Ideas, which we 
have, as we Hope, Abundantly Shewn in our Principles of Natural Philoſophy, and our 
Geometry of Solids, or of Matter, as well, as in the Preceding Books of this Inquiry. 


F. 25. AFTER which we cannot but be Surprized at ſome Good Men, who have Oefen, 4. 


<1 + ſt the De- 
ſcemed to Endeavour to Weaken the Arguments, we have Formerly Alledged for fran of 


Religion, by Telling us, that Hope, which is Seen, is not Hope, that Faith is a Chriſt- he Chriſtian 


ian Virtue, but if there is Demonſtration for Religion, that Virtue will be Super— 
ſeded, from whence they Conclude, that Religion is only, in a Certain Degree of 


Probability, True; But docs not every Know, that the Hope, there Referred to, Re- 
ſpects the Joys of another Life, which Chriſtians might Expect hereafter, the Na- 


ture of which was not Fully Comprehended, and therefore they with Patience Waited 
for the Full Revelation of them? yet this Hope did not Exclude a Certainty of what 
they Hoped for, ſince St. Paul Says, for we Know, that when this Earthly Tabernacle 
is Diſſolved, we have a Building of God Eternal in the Heavens, and it is Manifeſt 
by the whole Tenor of the Scriptures, that the Primitive Chriſtians did not Hope 
for a Future Joy and Immortality, as if they had the Leaſt Doubt or Heſitation Con- 


cCerning it, as if it was only Probable; They were Certain and Afſured of it, and 


wanted upon all Occaſions to Shew their Full and Abſolute Perſuaſions therein, by 
Undergoing the Greateſt Tortures, and Submitting to the moſt Ignominions Deaths, 
that they might Enter into thoſe Blefled Manſions they Expected; And of the Same 
Kind was their Faith, which was the Foundation of their Settled and Certain Hope, 


and ſo it is Expreſly Defined by the Author to the Hebrews, that it was the Aſſurance 


and Confidence of what they Hoped for, and the Evidence of Things not Seen; 
And all the Inſtances, Alledged in that Chapter to the Hebrews, do Evidently -Explain 
Faith to be a Fixed and Certain Perſuaſion in the Mind, by which the ſeveral Pa- 
triarchs were Excited to the moſt Heroick Actions, which could not Proceed from 


a Principle of Doubt and Probability; Beſides, was it only Probable in the Firſt 


Times of the Goſpel to the Diſciples, who Converſed with our Lord, that he Wrought 


thoſe Miracles, which they Saw him Perform? Was it only Probable, that he Roſe 


from the Dead? If fo, what becomes of all Religion, and how is it Proved not to 
be a Fiction? or how ſhall we Believe our own Senſes? If it was not only Probable, 


but Certain, I have Endeavoured to Shew by a Continued Atteſtation of Authentick 


Hiſtories, that we may be as Certain of all this, as the Primitive Diſciples and A- 


poſtles of our Lord were; How therefore do we Deſtroy the Virtue of Faith by 


ſuch a Procedure? Was it a Virtue then, how does it Ceaſe to be a Virtue now, if 
we Believe upon nearly the Same Evidences which they did? Moreover, what Virtue 
can it be to Believe a Thing, for which we have no, or no Competent, Grounds? If it is, we 
may as well Reſign our Selves, and our Aſſents, to any Impoſture in the World, and it 


ſhall be Put to the Account of our Virtues for ſo doing; And Indeed, the Virtue of 


Faith does not ſeem to Conſiſt in Believing without Reaſon,” but in Submitting to 
the Plain Evidences of Chriſtianity, Notwithſtanding all the Prejudices of the World, 
or our own Minds, which might Lie againſt it, Notwithſtanding the Virulent Oppo- 
ſitions made to it, and the Inveterate Perſecutions Raiſed to Suppreſs it. 

F. 26. We muſt likewiſe Obſerve another Way, which has been made Uſe of to 
Enervate the Forementioned Demonſtration ' of the Chriſtian ' Religion, Namely, by 


ſhewing, that the whole Evidence of it Depends upon the Reſurrection of our Lord, 1 
; gg 55 and“ 
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o/ Des Canes, Domi, Bock VI. 


ſurredio AF and not upon the Truth of his Miracles; But is not the Reſurrection Juſtly to be 


our Lord, out Eſteemed One of the Greateſt Miracles he Wrought? And is it not One of thoſe 


moe” Facts, Related in Scripture Concerning him, which how is it Poſſible for us to be Cer- 


him, the tain of the Truth of, unleſs by a Previous Demonſtration of the Truth and Validity of 
. the Scriptures, which Relate them? We have yet on Occaſions Proved the Certainty 


Reſwrreffiom. of our Lord's Reſurrection, and which we have Shewn to have all the Evidence, 
Which is Poſſible, for a Truth fo Divine, as well as fo Important to us. 

Bur Laſtly, the Famous Huetiuss Demonſtratio Evangelica might, I would Hope, 
Sufficiently Juſtify me in ſuch a Procedure, and the Rather, when we find Demonſtra- 
tions of a God Propoſed to us, and of Natural Religion and Philoſophy, which 
have not Half ſo many Evidences on their Side, as the Chriſtian Religion has. 


8 CHAP. IV. 


Concerning the Being 7 4 God, and the Demonſtration a; it, fo Des- 
Cartes r Connexion of Ideas. 


\ 


The Chriſtian F. 1. E Have Said in our Preface to the Neon on of the Chriſtian Re- 
e * ligion, that the Being of a God is there Affirmed with thoſe Attri- 


tions of a God, butes and Perfections of Juſtice, Goodneſs, &. as no Reaſon could ever Furniſh us 


than Reaſon y ith the like Apprehenſions of him; For, what Connexion of Ideas, without a Revelation 


and Philoſophy 


dies. from God himſelf, could Lead us into an Imagination of his Sending his Own Son 


into the World for our Redemption? That he ſhould Take upon him Human Na- 
ture, and Unite it with his God-Head ? That he ſhould Paſs thro a Series of Miſeries 
and Afflictions, and at Length Die the Death of a Malefactor? That he ſhould Riſe 
again, and Aſcend into Glory, for the Salvation of Mankind ? This gives us ſo High 
and Elevated a Notion of the Infinite Goodneſs of God to us, and of his Severity 
againſt the Sins of the World, that if it had not been Revealed to us, it had been 
Impoſſible for us to have Imagined or Thought of a Diſpenſation ſo Wonderful and 
Amazing ; The Utmoſt Fathom of Human Reaſon could not haye Entered the 
Depths of ſuch a Knowledge, by any Connexion of Ideas of the moſt Penetrating 


and Sagacious, and yet all This is Strictly Demodiirable by an Experimental Know- 


lege, that is, by Plain Evidences of Fact. 
Des- Carte ⸗ F. 2. ON the other Hand, the very Being of a God, when we come to Natural 


Norion of the Principles, is very Difficult to be Demonſtrated, and much more, all thoſe Shining 


Being Gad. and Glorious Attributes, with which we are Sure he is Inveſted from the. Truth and 


Certainty of our Religion. The Firſt Demonſtration of an Omnipotent, All-Wiſe, 
and Perfect Being, we ſhall Inquire into, is That, which is Derived from the Idea we 
have of ſuch a Being. In Order to Prove which, It is Suppoſed, 


Descartes: ART. 1/f. That all our Thoughts ſhould be Abſtracted from External Ob- 


Meditat- 3. jects, and from our Senſes, and That we ſhould Conſider Nothing, but the Pro- 


perties of our on Minds, as Thoſe of Thinking. Willing, Judging, Remembcr- 


ing „c. 

= 24. That we are Certain of N othing, but what we Clearly and Diſtinct- 
| ly Perceive, and that, what is Impreſſed upon us by our Senſes, has not that Clear- 
neſs and Diſtinction in our Ideas of it, which is Requiſite to ſuch a Certainty ; be- 
cauſe we Unwarily Join the Idea of Things, Exiſting without us, to our Perception 
of them, for it is not Evident, that they Really do Exiſt without us, upon the Ac- 
count only of our Percciving them. | 

ART. 34, That we are Certain, that Two and Three make Five, unleſs it is 
Poſlible for Almighty God to Deccive us in the Plaineſt Matters; and, according to 
the Prejudice we have in Reſpect of his Omnipotence, we are Apt to Think, it is not 
Impoſſible, but he may do it, and therefore, that we cannot be Infallibly Certain, that 
Two and Three do make Five; Yet, when we Recurr to the Clearneſs and Diſtinct- 
ion of Ideas, we cannot but be Confirmed in this, that, whatever Omnipotence can 


do to Impoſe upon us, ſuch Propoſitions pk be True; Blpecidlly, ſince we * 
ar 
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of the Being of a God.. 


Far Yi n ** e ken God wil Doreive us, cha we are not Sure, 
whether ſuch a Being in Reality Exiſts, 

Ax. 4th. That an Almighty Being is in the Firſt Place to be "GY and in the 
Second, that he will not Deceive us, and before this is done, that we cannot be 
Certain of any Thing. 

ART, 37h. That to Effect the Proof of an Alinighey Being, it is Farther Laid Dot 
that our Thoughts, or Perceptions, ſhould be Divided into their ſeveral Kinds, and 
an Inquiry made, to which of them Truth or Fal ſehood belongs. 

InE Firſt Sort are thoſe, which, as it is Said, may be Properly Called OY and 
are only Images of Things, as when WC have the amen, of a Man, of Heaven, 
of an Angel, or of God. 

A Second Sort, which are Different m the Other, are thoſe of Willing, Fear- 
ing, Affirming, Denying, c. in which Caſes, the Mind has always ſomething, which 
is the Subject of it's Operations, and does not Terminate it's ſelf in the Bare Per- 
ception of the Similitude or Likeneſs of Things with it's own Ideas, but Refers it's 
ſelf fill Farther, and of this Kind of IT houghts, or r N Tone: are Termed our 
Wills or Affections, and Others our Judgments. _ 

Divas. I/f. As to our Ideas, for Inſtance, of a Man or a Chimera, c. it is Im- 


poſſible they ſhould be Falſe, if they are not Nen to any TRY en the 


Perceptions of them in our own Minds. 

Divas. 24. As to our Wills and Affections, there is no Falſchood to be Appre- 
hended from Them, becauſe, altho we may Wiſh for Things, which either arc Ill, or 
which do not any where Exiſt, yet it is True, that we do Wiſh for them. 


Divis.. 34. Our Judgments therefore are Thoſe only, of which we are to Beware, 


Leſt we ſhould be Led into any Error by them; And our Chief Miſtake in them is, 
that we too Frequently Conclude our Ideas are Anſwerable and Correſpondent to 
Things, as they Exiſt without us; For if we only Conſidered them, as Certain Modes 
or Faſhions of Thinking, without Referring them to any Thing . it would 
be almoſt Impoſſible for us to be Deceived. 

Div1s. 4th. Our Ideas may be either Termed Innate, as Thought; or elſe Adventi- 
tious, as when we Hear a Sound, or See the Sun, or Feel Fire; or elſe Fictitious, and 
are Made and Produced by the Mind, as a Syren, or a Centaur; or they may be all 
Innate, or all Adventitious, or all Made and ene by our Selves, their Origine or 
Cauſe being yet Unknown. 

Drvis. 5th. Concerning Adventitious Ideas, we arc Apt to Think them ſuch, be- 
cauſe they are Involuntary, and many Times are Impreſſed upon the Mind without 
it's Conſent or Approbation, as Heat; and we Eaſily are Led to Conclude, that ſuch 
an Impreſſion from an External Cauſe will rather Repreſent That, from which it Pro- 


ceeds, than any Thing elſe, which is Different from it; Whereas, 1/4. a Natural Pro- 


penſity, or Inclination, to Think any Thing is not an Argument, that we are in the 
Right, on the Contrary, we ſhould be the more Suſpicious, by how much Stronger 
ſuch an Inclination is, which often Carries us in a Direct Oppoſition to what is 


True and Rational; 24. Altho' theſe Ideas do not Depend on our Wills, it is not 


from thence Maniteſt, that they Ariſe from an External Cauſe, becauſe, as there may be 
Natural Impetus's in our Minds, which Run Counter to our Wills, ſo it is not Im- 


poſſible, but there may be a Faculty in them, which we do not Underſtand, which 


may be the Efficient Cauſe of theſe Adyentitious Ideas in us, Eſpecially, ſince in 
Dreams we have the ſame Repreſentations without the Aſſiſtance of External Objects 
to Produce them; 34. Altho' theſe Adventitious Ideas did Proceed from External Cauſes, 
it does not Follow, that they ſhould be Conformable to the Things themſelves; 
Thus, That Idea, which we Receive of the Sun from our Senſes, is Different from 
That, which Ariſes in our Minds from the Computations of Aſtronomers, by which 
it is Proved to be ſeveral Times Bigger than the Earth. 


Divis. 6th. The Way therefore to Evince, that any Beings Exiſt without! us, the 
Ideas of which we have in our own Minds, is, by Conſidering, that ſo far as thoſe. 


Ideas are only ſo many Modes of Thinking, there is no Difference or Inequality 
betwIxt them, and they all Proceed from our ſelves in the ſame Manner, but fo far, 
as One Idea Repreſents One Thing to us, and Another Idea Another Thing, there is 
an Apparent Incquality or Difference of them ; For thoſe Ideas, which Exhibit Sub- 
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ſtances to us, are ſomething! Greater, and have more of an Objective Reality ne them, 
than thoſe, which only Repreſent Modes or Accidents of Thinking; And again, That 
Idea, by which we Apprehend ſome Certain Supreme, Eternal, Infinite, Omniſcient 
and Almighty Being, the Creator of all Things, has more of an Objective Reality 
in it, than Thoſe, by which Finite Subſtances are Repreſented to us, but it is Evident 
from Reaſon, that there is at Leaſt as much in the Cauſe, as there is in the Effect, 
and Conſequently as much of Reality in the One, as in the Other; For upon this 
Principle it is, that Something cannot be Produced from Nothing, nor That, which is 
more Perfect, (or which has more of Reality in it), from That, which is Leſs ſo. And 
this is not only Evidently True Concerning tliofe Effects, whoſe Reality is Actual 
or Formal, but likewiſe in Reſpect of Ideas, in which an Objective Reality is Bare- 
ly Conſidered; Thus, for Inſtance, As a Stone, which was not before, could not begin 
to Exiſt, unleſs it was Produced by Something, in which was Contained, either For- 
mally or Eminently, all that, which is in the Stone, and As Heat cannot be Induced 
into any Subject, which was not Hot before, unleſs by that, which at Leaſt has as 
much of PerfeQion in it's Kind, as Heat has, So likewiſe, I cannot have the Idea of 
Heat in me, or of a Stone, unleſs it is Impreſſed upon my Mind from ſome Cauſe, 
in which there is as much of Reality, as I Conccive there is in Heat it's ſelf, or in 
a Stone; For, altho that Cauſe does not transfuſe any of it's own Actual or Formal 
Reality into my Idea, yet there is no Reaſon to Think, that it is therefore Leſs 
Real, but rather, that the Nature of the Idea it's ſelf is ſach, as not to Require any 
other Formal Reality, Excepting what it Receives from my Thought, of which it is 
a Mode; And, whereas this Idea Contains One Certain Objective Reality, by which 
it is Diſtinguiſhed from other Ideas, this Ariſes, and is Derived, from ſome Cauſe, in 
which there is as much Formal Reality at Leaſt, as there is Objective in the Idea, 
ſince, if there is any Thing in the Idea, which is not in it's Cauſe, it will be Produ- 
ced from Nothing; But let the Mode be, as Imperfect as it will, by which any Thing 
is Objectively in the Mind, in the Form of an Idea, it cannot be Nothing, and 
therefore cannot Proceed from Nothing, nor ought we to Suſpect or Imagine, ſeeing 
the Reality, which we Conſider in our Ideas, is only Objective, that therefore it is 
not Neceffary, that the Same Reality ſhould be Formally and Actually in the Cauſes 
of thoſe Ideas, and that it is Sufficient, if it is Objectively alſo in ſuch Cauſes; For, 
as that Objective Mode of Being, or Exiſting, is Suitable to the Nature of our Ideas, 
and Properly belongs to them, ſo a Formal or Actual Mode of Being, or Exiſting, is 
Proper and Peculiar to the Cauſes of our Ideas, and the Nature of them, inſomuch, 
that it is Manifeſt by the Light of Nature, that thoſe Ideas, which are Painted in our 
Minds, are there, as the Images and Reſemblances of Things, which may fall Short 
of the Perfection of the Things, which they Repreſent, but do not Contain any 
Thing Greater, or more Perfect than the Things, which they Repreſent ; From whence, 
it the Objective Reality of any of our Ideas is ſo Great, that we may be Certain it 
is neither Formally, nor Eminently, in us, and Conſequently, that we our ſelves are 
not the Cauſes of ſuch an i ey e Txt ſomething Exiſts in the World Di- 
ſtint from us. 

Divis. 7th. Of theſe Ideas; EY Caniſes: are External to us, there are Five Sorts, 
either Thoſe, which Repreſent Corporeal and Inanimate Beings, or Thoſe, which Re- 
preſent Animals, or Men, or Angels, or God, and as to That, which Exhibits to us 
our. own Exiſtence, it is Manifeſt and Obvious to every One. 

In Relation to the Ideas, we have of Angels, Animals, or other Men, beſides our 
Selves, Theſe are all Said to be Compounded of Thoſe, which we Form from our own 
Exiſtence, from That of Corporeal Beings, and That of God, and therefore might 
Eaſily be Underſtood, or Collected, altho there were no Men, Animals, or Angels, 
Exiſting in the World. 

Diyts. 87h. As to the Ideas of Corporeal Beings, there is nothing, it is Said, in them, 
which we may not Eaſily Conceive to Proceed from our Selyes, becauſe, altho Ex- 

1 | tenſion, Figure, &. cannot be Formally in a Thinking Being, yet as they are only 
A Certain Modes of a Subſtance, and a Thinkitls Bcing is a Subſtance, they may 50 
Eminently Contained in it. 
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Dis. . Therefore the Idea of God, it is Sud, enn Aenne to be eie in- 


z that is, of a Subſtance, which is Infinite, Independent, All-Wiſe, All-Powerful, 
and from which we our Selves, as well as every Thing elſe, if any Thing elſe Exiſts, 
is Produced and Derived, which are Attributes or Perfections of that Nature, as not 

to be Capable of Proceeding from our Minds Alone; For, Notwithſtanding we have 
the Idea of a Subſtance from our own Exiſtence, yet we have not of an Infinite Sub- 


ſtance, ſince we are Finite, and which, Conſequently, muſt be Impreſſed upon us 


from an Infinite One; Nor are we to Think, that we cannot ee what is Real- 


ly Infinite by an Expreſs Idea of it, and that we can only do it by a Negation of 


what is Finite, becauſe, on the Contrary,” we Plainiy Apprehend there is more of 
Reality in an Infinite Subſtance, than there is in a Finite, and Therefore our Per- 
ception of what is Infinite is Previous to our Perception of what is Finite, that is, 
our Perception of a God is Previous to that of our own Exiſtence 3- for we could 
not Know, what it was to Doubt, or Deſire, ot that Remy was Wanting to us, 
or that, in General, we were Imperfect, unleſs we had an 
fect than our Selves, from a Compariſon with which we Found our own Defects 
and Failings; Nor can it be Said, that Poſſibly this Idea of God is Materially Falſe, 
and therefore may Proceed from Nothing; Since on the other Hand, as it is the 
moſt Clear and Diſtinct of any which we have, and Contains more of an Objective 
Reality, there is no Idea, which has more Truth, and leſs Suſpicions of Falſehood 
in it; It is True, becauſe, altho' we might be Capable of Thinking or Imagining 
ſuch a Being did not Exift, yet it is Impoſſible for us to Affirm, that ſuch an Idea does 
not Exhibit ſomething Real to us; It is Clear and Diſtinct, becauſe, whatever we 
Clearly and Diſtinctiy Perceive, which is Real and True, and which Carries any 
Perfection with it, is all Contained in this Idea; Nor is it any Objection, that we 
cannot Comprehend, what is Infinite, or that we cannot ſo much as Reach in our 
Thoughts ſeveral of the Attributes, which belong to an Almighty Being; Since it Ap- 
pertains to the Eſſence of what is Infinite, that it ſhould not be Comprehended by 
us, who are Finite, and all which is Requiſite in this Caſe is, that we Underſtand and 
Judge, that all thoſe Things, which we Clearly and Diſtinctly Perceive, and have any 


Perfection in them, and, it may be, Innumerable others, of which we are Ignorant, 


are Formally or Eminently in God; Farther, it cannot be Affirmed, that all theſe 
Perfections may be in our own Minds Potentially, tho' not Actually and in Effect, 
becauſe the Idea of God has nothing Potential in it; For, tho our own Knowledge 
may Admit of Gradual Increaſes, yet to Suppoſe it in God, is an Argument of Im- 
perfection, and therefore cannot Enter into our Idea of a -moſt Perfect Being, whom 
we Conceive to be Actually Endowed with all Perfections, and to which Nothing 
can be Added; Beſides which, the Objectiveneſs of an Idea in the Mind, cannot Pro- 
ceed from what is Potential, which is Nothing, but from what is Real and Actual; 
Notwithſtanding which, ſince we are Apt to Think, it is not Neceſſary, that the Idea 
of a Being, more Perfect than our Selves, ſhould Proceed from a Being, which is 
Really more Perfect, it will be farther Requiſite to Examine, whether we who have 
ſuch an Idea, could Poſſibly Exiſt, if ſuch a Being did not; If we could, our Exiſt- 
ence muſt be either Derived from our Selves, or from our Parents, or from Some- 
thing elſe, which is Leſs Perfect than God; If we were from our Selves, we ſhould 
not Experience the Imperfections of Wiſhing, Doubting, or any Other, ſince all the 
Perfections, which our Ideas Repreſent to us, and are Objectively in the Mind, we 
Impart to out elves, and Conſequently ſhould be Almighty, Omniſtient, Eternal, 
Infinite, &c. nor is it Reaſonable to Think, that, if we were from our Selves, it 
would be more Difficult for us to Supply, what we Want, than to Give, what we 
have; On the Contrary, it is Evident, that it is more Difficult to Exiſt from our Selves, 
or for a Thinking Subſtance to Emerge, and Riſe, out of Nothing, than to Acquire 
the Knowledge of many Things, of which we are Ignorant, our Informations being 
only the Accidents of ſuch a Subſtance, and the Same may bc Said of the other Per- 
fections of an Infinite Being; Nor can we farther Evade the Force of this Reaſon- 
ing, by Suppoſing, that we always Exiſted, what we find our Selves to be at Preſent, 
that is, that our Minds did always Pre- exiſt, becauſe, tho we do now Exiſt, there 
can be no Reaſon Aſſigned, why we ſhould Exiſt the next Minute, which is Conſe- 
N upon a Former, unleſs from a Cauſe, which Creates us eyery Moment, and 
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therefore the Inquiry will be, whether we are Endued: with any ſuch Efficay or: Footer, 


by which we, who now Exiſt, can Produce; or Create, our Selves a Moment from our 
Preſent Exiſting; For, Seeing we only Conſider out Selves, as Thinking Beings, if 


we were Poſſeſſed of any ſuch Efficacy, or Power, we ſhould be Conſcious of it, 
which ſince we are not, it is Manifeſt, that. we muſt Proceed from ſome Cauſe, or 


other, Different from our Selves; Which yet, it may be Said, is leſs Perfect 


God; But there being, as much at Leaſt in the Cauſe, as there is in the Effect, and 


ſince we ate Thinking Beings,” and have a Certain Idea of God in us, whatever is 
the Cauſe of our Exiſtence, it muſt at Leaſt be a Thinking Being, and muſt have an 


Idea of all thoſe Perfections, which we Attribute to God, and it will be then In- 


quired, whether this Cauſe is Derived from it's Self, or Something Elſe; If from it's 


7 Self, it will be God; If from ſomething Different from it's Self, That will alſo either 


be Derived from its Self, or from ſomething Elſe, till at Length we Arrive at the 
Firſt and Original Cauſe, which is God, for there cannot be a Progreſſion to Infinity; 


Eſpecially, ſince the Cauſe, which Firſt Produced us, is not at Preſent Conſidered, but 


That; which now Preſerves us in Being, and Produces us every Moment; Nor can it 
be Imagined, that ſeveral Partial Cauſes may Poſlibly Concurr to the Production of 
us, as Thinking Beings, and that we Receive the Idea of One of the Perfections, 
which we Aſcribe to God from One Cauſe, and a Different from a Different, ſo 
that all thoſe Perfections, ſome- where or other, Exiſt in the Univerſe, but are not 


Joined and United in God; For, on the Contrary, Unity, an Uncompounded E\- 


ſence, and an Inſeparableneſs of all thoſe Attributes, which we Conceive in God, is 


One of thoſe Perfections, which we Apprehend, and Underſtand, to belong to him; 


nor would it be Poſſible for us to Conceive ſuch a Unity and Conjunction of Per- 


fetions in God e _ pang which: did not 8 OG them ra, and WERE 
| us. N * 
ficerns our Beings,” Conf dered as Thinking Ones, Deriving from 


As to what C 
ane Parents, there is id" N ecelliry of ene lo Abſurd a ue gn or Opi- 
nion. N 


IE only Oueſtion therelbie, which Remains i is, which War, aun in o_ Man- | 


ner, we Receive this Idea from God; For it is neither Derived from our Senſes, as 
Material Objects are, nor is it Contrived ot Invented by our Selves, ſince we cannot 
Add to it, or Take from it, and therefore muſt be Innate, and is, as it were, a Cha- 
racter Impreſſed upon our Minds by God himſelf, ſo that, whenever we Reflect upon 
them, we are at the ſame Time Carried to an ee ee, of this Infinite 
Being, of which there is ſo Plain a Signatute in our Own. © 

Ix is farther Added, in Reſpect of the Exiſtence of a God, that there are Innu- 
metable Ideas in us of Certain Things, which, altho they do not Exiſt without us, 
eannot be Accounted nothing, and Notwithſtanding they may be Conceived by the 
Mind at Pleaſure, yet are not Abſolutely Formed by it, but Aſſert a Nature to them- 


ſelves, which is Real and Immutable; Thus in a Triangle, which we Imagine, altho 


there never had been ſuch a Figure in Being, Excepting in our own Thoughts, it is 
yet a Certain Determined Nature and Eſſence, or an Immutable and Eternal Form, 
which is not Contrived or Feigned by us, nor Depends upon our Minds, ſince there 
may be ſeveral Properties Demouſtrated Concerning it, Namely, that it's Three An- 


gles are Equal to Two Right Ones, that the Greateſt Side Subtends the Greateſt An- 
gle and the like, which Properties, whether we will or no, we Diſtinctly Perceive, 


Albeit we did not Apprehend them, when we had only a Bare Notion of a Triangle, 
and therefore were not Contrived and Forged by our Minds; Beſides which, what we 


Clearly and Piſtinctly Perceive is Something and not a Mere Non-Exiſtence ; for 


what is Truth is Something, and that, which we Clearly and Diſtinctly Perceive is 


Truth; Conſequently, if, becauſe we can from our Thoughts Draw out the Idea of 


any Thing it Follows, that all thoſe Things, which we Imagine to Appertain to ſuch 
an Idea, Really do belong to it, we are Farther to Conſider, whether we may not 


from Hence Derive another Proof 'of the Being of a God; In Order to which, it is 


Said, we have as Clear and as Diſtinct an Idea of a Being Infinitely Perfect, as we 
have of a Triangle, or any other Figure, and we with an Equal Clearneſs and Di- 


ſtinction Perceive, that Eternal Exiſtence belongs to ſuch a Being, as we do, that any 


es which we Denn of a Triangle, belongs to it, for, however it is in 
other 


* 


3 


9 


"hy . * 
1 WM, 3 * 
: ap : £ 4 
; 0% K ar. * 


other External Beings, the Exiſtence of God is Inſeparable, and cannot be Diſtinguiſhed 


been ſince Propoſed to us from the Connexion of Ideas; Nor was the Sagacity, or the Pe- 
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from his Eſſence, nor do our Thoughts Impoſe a Neceſſity of ſuch an Exiſtence, becauſe 
we cannot have the Idea of a God without it; But we have a Clear and Diſtinct 


| Idea of him, which we cannot Avoid, and therefore it is True, that God Exiſts. 


F. 3. Wx have Tranſcribed, as Exactly, as we Poſſibly could, this Demonſtration of pea. 
Des Cartes, becauſe; altho it is now almoſt every where Exploded, yet it Once had only Diſciples 
as Great a Reputation for the Juſtneſs of it's Concluſions, as any Thing, which has 5 = Frenth 
netration, of the Author in the Leaſt Inferior to That of our Preſent Reaſoners, whoſe 
Accuracy in the Connecting of Ideas, which they ſeem to be ſo Fond of, we ſhall after- 
wards Examine, when we have Firſt Diſmiſſed their Great Maſter, and Perhaps, in theſe 
Late Ages, the Chief Patron and Aſſertor of them, in Reſpe& of Religion. 

F. 4. To Prepare us for this Demonſtration, it is Preſcribed to us, that we ſhould 4vrricle the 
Abſtract our Selves from every Thing elſe, and Conſider only the Properties of our ag! Mee 
own Minds; which, Indeed, is a Neceſſary Lemma to a Demonſtration, which Proceeds this cbaprer, 
Wholly upon the Properties of our own Minds, but is not therefore Neceſſary to an 1 e 
be Granted; For, if we are not Willing to make ſuch Abſtractions, and if we are e 


as Fully Satisfied of the Truth and Exiſtence of other Beings, as well as our own, 


vhich we have Proved, we may be, in our Principles of Natural Philoſophy, there is no 


more Reaſon to Confine our Thoughts to Thoſe Perceptions, which we Experience from 
the Operations within our Selves, and to Reject Thoſe Perceptions, which are Im- 
preſſed upon us from External Objects, than to Conſider any External Ope- 
rations upon our Minds, and to Neglect Thoſe, which Proceed from our own Re- 


flections. | 


F. 5. ArrER this Requeſt from us, that we ſhall, in Matters of | Reaſon, only Think Article the Se- 


of our Selves, without Regarding any other Part of the Creation, which is rather an a a 
Inſtance of our Pride, than of an Humble Inquiry after Truth, we are Told in the hi Chapter 
Second Place, that we are Certain of Nothing, but what we Clearly and Diſtinctly not Proved. 
Perceive, which is True Indeed, if we Abſtract our Selves from every Thing elſe but 

our own Minds; But, if we have as full an Evidence of Beings Exiſting without us, 

as that we our Selves Exiſt, which has been Evidenced in our Principles of Philoſo- 

phy, the Whole of our Knowledge will not Reſt in the Connexion of Ideas, or in 

Joining the Abſtracted Perceptions of our own Minds; For Inſtance, there is no Connex- 

ion in the Ideas of our own Minds, betwixt the Perception of Fire, and the Fire it's 

ſelf, which Cauſes that Perception, and which is not an Idea in the Mind, but a Being 

Diſtinct from it, and yet we are as Certain, that an Igneous Subſtance Exiſts, which 
Produces the Senſations in us, of Light and Heat, as that we have the Ideas of thoſe 
Senſations; Becauſe there cannot be any Greater Reaſon given, why we are Sure we 


© Perceive them, than there can be, that they are Perceived ; There is no Connexion 


of Ideas betwixt Twenty, or a Hundred, Perſons Telling me, that there is ſuch a Place 
as France or Paris, and my having a Notion, or an Idea, of them in my own Mind, 
much Leſs than betwixt the Fire and the Perception of it, and yet I can be as Fully 
Satisfied, that there is ſuch a Country, and ſuch a City, as of any Connexion of J. 
deas in a Philoſophick, or even a Mathematick Reaſoning, according to the Com- 
pariſons, which we have already made betwixt an Experimental, and a Notional 


_ Certainty. | 


F. 6. TaIrD, what we do Clearly and Diſtinctly Perceive, it is Said, we may be article the 
Aſſured of, as that 3 and 2 make 5, and it is Impoſſible for Almighry God him- neter. 
ſelf to Deceive us in ſuch Explicit and Diſtinct Perceptions; But how Different the %% Chapter 


Joining of our Ideas of 2 and 3 together, or even Inferring the Evident Property of no: Evinced: 


any Mathematick Figure, as that the Three Angles of a Triangle are Equal to Two 


Right Ones, is from Reaſoning in General upon the Ideas of our own Minds, whether 
Abſtracted or not, is Plain and Manifeſt ; ſince, tho' in the Firſt Caſe we ſhould be 
Incapable of Erring, yet in the Laſt it is too Notorious, that we are often Abuſed 
and Miſled into very Wrong and Unjuſt Concluſions, both in Mathematicks, and 
in Philoſophy ; Beſides which, 3 and 2 are not Abſolutely Equal to 5, but upon a 
Suppoſition only, Namely, of Individual Units, for if a Unit may have ſeveral Values, 
ſo as One Unit ſhould Contain 100 Parts, and another 1000, 3 and 2 will not be 
Equal to 5, in that Reſpe& or Relation, becauſe r Added to will not "oy 
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not Manifeſt, 


750 29 S 
Euclid Prop. duce any ſuch Number; and that Unit, even in Maclinlticks;: and in the bnacke 


Storm. bath. ion of ideas, has a Different Value, is Evident from the Method of finding a Third, 


Enucl. Prop. or Fourth, Proportional in Lines, where Unit is Repreſented by One Aſſumed at 
34- bol. 2. Pleaſure; as alſo; from One and the Same Individual Line in the Abſciſſes of Curves 


Lib. 1. 


Dr. Wallis“ Exhibiting a Million of Different Quantities; And the Same may be Said of the Three 


ee Angles of a Triangle being Equal to Two Right Ones, which is not Abſolutely 
$oli True, and only is ſo, under Certain Circumſtances and Conditions, ping os ro re 


Solidor. 
has been Evinced in our Geometry of Solras, or of Matter. 151 


1 F. 7. Four, It is Told us, that an Almighty Being is Firſt to be, Road ng 
ng To then, that he will not Deceive us, and before this, that we cannot be Certain of any 
bis Chapter, Thing; To which we Reply, 1/. That this Aſſertion very Illy | Agrees with, as it 


vor Certain. Perfectly Contradicts, the Former, which Affirmed to us, that we might be Certain, 


where our Ideas were Clear and Diſtinct, and that it was Impoſlible for Almighty 

God himſelf to Deceive ns in ſuch a Caſe; 24. We Anſwer, that if we can be Cer- 

tain of Nothing. till we are Certain of a Deity, and that he will not Deceive us, 

our Ignorance is Invincible; Becauſe it will be Impoſſible for us to be Certain of 

the Being of a God, if the Being of a God is Neceſſary and Previous to any Certain- 

ty 3 It will therefore Perhaps be Inquired, how this Philoſophy ſhould Set T'wo Pro- 

poſitions together, which ſo Evidently Deſtroy each other; The Reaſon of which is 

Plain, becauſe it Affirms the Idea of God to be Innate, and Impreſſed Originally 

upon our Minds, and yet that Certainty Depends upon the Clearneſs and Diſtinction of 

our Ideas, and the Connexion of them; Whereas, if there is an Impreſſion of ſuch 

an Idea upon our Minds, we muſt be Certain of it, without any Connexion of Clear 

and Diſtin& Ideas to Prove it; That is, Certainty is Said to Conſiſt only in the A- 
greement of Ideas, and yet we are Certain of the Being of a God, without ay A- 
greement or Compariſon of Ideas, Namely, from a Bare Impreſſion only. | 
3 F. 8. Firrn, We are next Adviſed, in Order to Prove the Being of a God, to Di. 
DO RAT. Di ſtinguiſn our Perceptions into their ſeveral Claſſes, which are Divided, Firſt into Ideas, 
viſion the Firſt that lie in the Mind, as they are Repreſentations of Things, and not Referred; Thus we 
ee have the Imagination of a Man, of Heaven, of an Angel, or of God; and theſe Ideas, it is 
Said, it is Impoſſible ſhould be Falſe, if it is not from thence Concluded, that Things Exiſt z 
That is, what we Think of, is That Thought and no Other, which is an Axiom; But 
Notwithſtanding this, There may be a Falſchood in our Thoughts or Conceptions, 
altho we do not Refer them to any Exiſtence, Excepting That, which they have in 
our own Ideas; For, if I Take a Triangle for a Circle or a Square, and Imagine the 
Space Comprehended by the One to be That, which Appertains to Another, I am De- 
ceived, Albeit I ſhould not Refer theſe Perceptions to any Thing External to me; 
So likewiſe, if I ſhould, in my Idea of a Chimera, make the Head of a Lion the 
ſame with That of the Body of a Goat, or the Tail of a Dragon, my Perceptions 
would be Falſe, which yet is That, which often Happens in Dreams, wherein, whilſt 
we Dream of a Man, we Frequently have the Ideas of a Chimera Enter into his 
_ Compoſition, and Conceive him to be made of a quite Different Shape, than what 
belongs to that Idea; And thus it is in Madneſs or a Phrenzy, that Men Think them- 
ſelves to be Wolves, to have Horns, to be Glaſs, Butter, &c. according to what we 
have Mentioned from Mallebranche in our Principles of Philoſophy 3; Which is not by 
a Reference of the Mind from it's Ideas to Things without us, but by Falſely Appre- 

_ hending One Idea to be Another, which is Different from it; Nor does this Proceed 
from any Undue Connexion of Ideas, which would, if ſo, be Reſolved into our 
Judgments, but Merely from a Falſe Appearance in our Ideas themſelves, by which 
Means we Actually See and Perceive One Idea Inſtead of Another; From whence 
it is Conſequent, that we may be Deceived in the Proof of a God, not only in our 
Connecting our Ideas, but in the Ideas we Connect; So that it can never be Evinced, 
which this Philoſophy only Endeayours to do, that we have the Idea of an All-Wiſe, 
Perfect, Omniſcient, and All-Powerful Being, and that ſuch an Idea does not Pro- 
cced from our Selves, but from ſome External Cauſe, and that ſuch a Cauſe is no 
other than God himſelf, if that Idea is a Falſe One, or the ſeveral Parts of it are not 
True, becauſe all the Arguments, Concerning the Being of a God from the Idea of 
him, Depend upon this very Suppoſition, that we cannot be Deceived in our Ideas, 
or in the Bare Repreſentations of our Minds, which it is Evident we may; Thus if 
«5 | our 
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there, can be an Argument for it. 


of rhe Being of 4 God. 


prehends more than do, if it Exhibits that, as a Perfection in the Deity, which is 
none, or Unduly Apprehends thoſe Perfections of Omnipotence, Omniſcience, &c. 
which it Aſcribes to him, it will be a Wrong and Miſtaken Idea, tho' it ſhould not be 


Referred to any Being, which Exiſts without us, and yet all this is Preſumed in the 


Preſent Demonſtration z Namely, that our Ideas of Infinite, Eternal, Omniſcient, 
Almighty, &c. are Accurate and Juſt, that there are no other Attributes belong to 
God, and that all theſe do; for if there is any Thing Defective or Redundant in the 
Repreſentation, whatever is Falſe, or Illy Pictured in the Mind, will be as much an 
Argument againſt the Exiſtence of ſuch a Being, as what is Poſitive and Determined 


our | the of God does not Expreſs all the Attributes, which belong to him; ot Com- 


jor 


Article the 


F. 9. A Second Kind of Ideas are Affirmed to be thoſe of our Affections and Fifth, Section 
Wills, in which, it is Said, there can be no Falſchood, becauſe tho' we may With for the Second, Di- 


Things, which either are Ill, or do not Exiſt, yet it is True, that we do With for 


viſton the Se- 
cond of this 
them, which is as much as to Say, becauſe it is Certain and True, that what we Wiſh chap 


ter, not 


for, we do Wiſh for, therefore our Wiſhes never Incline us to Form Wrong and Evident. 


Unjuſtifiable Ideas in our Minds; whereas the Contrary is moſt Evident, that our In- 
clinations and Wills have as Great an Influence and Sway in Producing very Fan- 


taſtical and Falſe Ideas in us, without Conſidering the Connection of them, : as any other 
Property of our Minds; Thus in the Famous Impoſture of Mahomet, or Mohammed, his Sen- 
ſual Paradiſe, his Deſcription of Heaven, of the Angels, and of God, his Changing Vir- 


tue into Vice, and Vice into Virtue, (all which was Calculated for his Darling Paſ⸗ 


fions of Luſt and Ambition) are Sufficient Inſtances, what Strange and Chimerical Ideas 
a Man may Paint upon his Mind, who Reſigns himſelf to the Conduct of his own 


Brutal Appetites and Deſires; No one I Believe will Think theſe Errors of his were 


Owing to his Want of Judgment, or the Connexion of Ideas, but to his Will, to Dr. Prideaux's 


his own Pleaſure and Caprice, which was the Author to him of theſe Fancies in 3 


Life of Ma- 
omet. 


Plain Oppoſition, to his Certain Knowledge and Conviction, ſince he muſt be Con- Mr. Ockley's 


ſcious to himſelf, that all he Propoſed of this Nature was an Impoſture, tho it is very 
Probable, there was a Mixture of Enthuſiaſm in it. 


Hiſtory of the 
Saracens. 


F. 10. AFTER this it is Told us, that our Judgments are only Capable of Decciving us, le he 


Fifth, Section 


and that the Chief Reaſon of our Errors in them is, our Referring thoſe Tacks, We the Second, 
have in our Minds, to Things, as Exiſting without us, when there is no Connexion Proviſion the 


betwixt our Ideas, and any Exiſtence Foreign to them; in which Aſſertion, there are 


Third of this 
Chapter, vot 


Three Things, which are Falſe; 1. That our Judgments are only Capable of Decei- Tru. 


ving us, Secing it is alteady Proved, our Ideas themſelves, and our Inclinations and 


Paſſions, may do it; 24. That, in our Judgments, the Principal Occaſion of our 


Errors is our Attributing the Ideas, we have in our Minds, to ſome External Cauſe 


of thoſe Ideas, whereas we have Evidenced before in our Compariſons of an Expc- 
mental and Notional Knowledge, that in Abſtracting our Ideas from any Thing External 
to them, the Connexion of them may be Fallible in ſeveral Reſpects; 3 34, It is Said, 
that there is no Connexion betwixt our Ideas, and that which is Foreign to them, it 
by that is Meant, that there is not the Same Connexion betwixt the Ideas of our 
Mind, as thoſe of 4 and 4, or the Three Angles of a Triangle being Equal to Two 
Right Ones, as there 1s betwixt my Perception of Light or Heat in the Fire, and 
that which Cauſes thoſe Perceptions in me, it is True, but at the ſame Time it is 
no more than to Say, that the Connexion betwixt any Two Abſtracted Perceptions 
is not the Same, as the Connexion betwixt a Perception in the Mind, and that which 
Produces it, but it is no Argument or Proof, that becauſe there is a Connexion in 
the Ideas of our Minds, betwixt 4 and 4, Cc. that therefore there is no Connexion 
or Dependence betwixt my Idea, or Perception, of Heat, or of Light, and that, which 
Produces it; to Wit, we cannot Infer, that the Cauſe of Heat or Light may not Exiſt 
Diſtinct from our Perceptions of them, and that there is not a Connexion or De- 
pendence betwixt them, becauſe the Cauſe, which Produces them is not an Abſtracted 
Idea in the Mind, unleſs it is Firſt Proved, that there is no Knowledge, but in ſuch 
Abſtractions, the Contrary of which is Evidenced in our Principles of Philoſophy ; 


or, which is the Same, we cannot Conclude, that our Perceptions of Light or Heat 


are not Owing to Something External to us, viz. becauſe we are Sure, that 4 is 
Equal to 4, or that the Three Angles of a Triangle are ee to Two Right Ones. 
F. 11. FROM 
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1 Of L Des. artes #1 Demunfteation. Book V 1 
From what F. xo, FROM, Hehe 3 it is . how Little this Philoſophy Underſtands 


e e, What belongs to the Real Evidences of Things, Which makes all Certainty to Con- 


Appears how 


_ Little this Phi- fiſt 1 in the Clarnels and Diſtinction: of Ideas, and the Connexion of them, that is, 


loſophy is Ac- 
audited with in the Abſtracted Ideas of our own Minds; for there is no Proper Connexion, Excep- 


the Real Evi. ting bet wixt ſuch Ideas, there being None, as it is Affirmed, betwixt our Ideas, and 


ee tte Exiſtence of the Things, which they Repreſent; by which Means, all Experimental 
225 Certainty, all Hiſtorical Certainty, all Certainty from Teſtimony, and, Indeed, all the 
Maxims of Prudence, by which we Conduct the ſeveral Actions of our Lives, are 
Diſcarded, and there is nothing Certain in the whole Maſs of Human Affairs, 

bateing, What we Find and Experience in our own Abſtracted Notions; The Contrary 

of which has been Fully Evinced. Bur, However Falſe ſuch an Opinion may. be, this 

_ Philoſophy is in ſome Meaſure Conſiſtent with it's ſelf, for whilſt it Derives all Cer- 

tainty from a Clearneſs and Diſtinction of Ideas, and the Viſible Connexion of ſuch 

Ideas, it Wiſely Rejects External Beings, betwixt which, and our Perceptions of them, 

there is no Connexion from that Certainty, and Endeayours to Prove the Exiſtence 

of a God from our Idea of him, which is Impreſſed upon us; On the other Hand, 

our Preſent Celebrated Philoſopher of Ideas has taken Care to Tranſcribe into his 


Syſteme this Doctrine, and to Vend it for his Own, without Underſtanding the 


Scope and Intention of it, whilſt he Argues, for the Certainty of External Beings, 
betwixt which, and our Abſtracted Ideas, there is no Connexion of Abſtracted Ideas, 
and-for the Being of a God from the Nature of Motion, when we are not Certain 
of Motion it's ſelf, if Certainty Depends Solely upon the Abſtracted Ideas of our own 
Minds, and the Agreement or Diſagreement of them; and, which is ſtill more Un- 
fortunate to this Gentleman, he begins his Philoſophy with a Confutation of any 


Innate or Impreſſed Ideas of God, which Des- Cartes well Knew, or any One elſe 


might Know, was Neceſſary to the Demonſtration of One, if Certainty was Con- 
fin d to our Ideas, Independent and Diſtinct from all Foreign Conſiderations, and yet 


Profeſſes to Demonſtrate the Exiſtence of a God from Things, which are Foreign to 


our Ideas as they Lie, without any Reference, in the Mind, Notwithſtanding he has 
Adopted that Notion of Certainty into his Writings, Which Excludes every Thing 
from being Certain, which is not Reſolved into thoſe Ideas, and the Plain Connex- 
Mr. Locle 10 of them; So Unhappy always is the Caſe of ſuch, who Borrow their Notions 
Eſſay, Epiſt. from Otherz and Live Laz/ly upon the Scraps of Beaged Opinions, the Riſe, and 
to the Reader. Occaſion, and Deſign of Propoſing which, they have not been Poſſeſſed of Sagacity, or 
Diligence, enough to Examine. - 

1 "i F. 12. From hence we are Preſcribed to Divide our Ideas into Innate, as Thought, 
1% Seng, Adventitious, as Sound, or Heat, gc. or Fictitious, as a Syren, or a Centaur; where- 
Diviſion the as this Deſcription of our Ideas into their ſeveral Claſſes is not Juſt ; For Thought can- 
owing not be Proved to be Innate, unleſs it is Firſt Shewn, that our Reflections, or the 
Plain. Bare Operations of our Minds, are not Conſequent upon our Senſations from Exter- 
nal Objects, and therefore not Derived from them; On the Contrary, if Thought 
and our Perceptions are Innate, it cannot be Explained, how any Perceptions are Ad- 
ventitious, Eſpecially, if we Acknowledge, that we are Certain of Nothing, but the 
Plain Ideas of our own Minds; For if ſo, we have no more Reaſon to Call our Ideas 
of Heat, or Sound, Adventitious, than our Ideas of Memory or Perception, that is, if 
our Reaſon or Knowledge can Procecd no farther than the Repreſentations made to 
us by our Ideas themſelyes; Laſtly, as to what Reſpects Fictitious Ideas, ſince they 
are Reſolved into Thought, withour any Reference to External Beings, it is not De- 
termincd in this Philoſophy, why they may not be Innate too, ſince. Thought is Said 
to be ſo, or if they they are not, and thoſe Compoſitions Depend upon our Wills, 
it is not Certain, but they may. be as True Ideas, as thoſe of God, or an Angel, 
according to the Preſent Reaſoning ; ſince they are not Referred to any Thing with- 
out us, and it is Suppoſed, there can be no Error in our Affections, or our Wills, 

from F. 2. Art. 5. Divis. 2. of this Chapter. 
33 F. 13. HoweveR this is, we ſhall now Particularly Conſider the Nature of thoſe 
2 5 TT | Ideas, which are Called Adventitious, which is Said to Conſiſt in their being Inyo- 
Diviſion the | luntarily Impreſſed upon the Mind, by which they are Diſtinguiſhed from all Others; 


ot tarts ps if therefore they Ariſe from Something Different from our Selves, we arc Apt, it is 


. to Think, that they Bear a Reſemblance eber of that, which is the Cauſe of 


8 them, 


- SY 
* 


. 


ERS 


Chap IV. We of the Being of 4 Gil. 


them than of any Thing elſe; whereas, we are Told, as to the Firſt, that Involuntaty 
Ideas may Start up in our Minds, without an External Efficient to Produce them, 
for ſuch we Actually Experience in Dreams; and as to the Second, that it is not Ne- 
ceſſary, altho they ſhould be Impreſſed from without, that they ſhould be the Pict- 
ures or Images of the Things, from which they are Taken; thus the Sun, of which 
we have a Conception, is not the Same in it's Magnitude with that which Really Ex- 
iſts, according to the Computations of Aſtronomers. 

Bur, 1. if Involuntary Ideas may Proceed from the Mind, ſince the Idea of God is 
Affirmed to be Innate, that is, Originally Impreſſed upon it, and therefore Involun- 
tary, it is not Certain, but the Same Efficient Faculty in the Mind, which is Capable 
of Cauſing One Involuntary Appearance in it of Objects, which are Suppoſed to be 
External, may Occaſion another, as of God ; For, both being Explicit Ideas in the Mind, 

and Repreſenting, as it were, Certain Signatures and Characters Engraven upon it, in 
the Senſe of this Philoſophy, the Difference of Finite and Infinite is of no Conſi- 1 
deration; ſince, if they are both Ideas, which in Fact Exiſt in, and are Produced upon 1 
the Mind, and are alike Involuntary, there can be no Reaſon Aſſigned, why the 
Suppoſed Efficient Faculty of it may not Introduce into it's ſelf the Idea of the One, 
as well as of the Other, that is, the Idea of God, as well as that of Corporeal 
Beings z Beſides which, there are ſome Involuntary Ideas, as Particularly thoſe, we 
Receive from Objects, which are Suppoſed External, that cannot be Derived into 
the Mind from it's ſelf, by what we have already Evidenced in the en of 
Philoſophy. Chap. 2. Part. 1. 

As to what Concerns the 24. Aſſertion, that, altho' theſe Involuntary Ideas may 
Proceed from External Impreſſions, it is not yet Neceſſary, that the Effects in the 
Mind ſhould be a Bare Tranſcript upon it, of the Cauſe of them; It is Owned; But 

- it cannot be Concluded from Thence, which is done in this Philoſophy, that there- 
L-] fore, there is no Connexion betwixt the Cauſe aud Effect; for, tho' Heat in One 
| Body Produces Heat in Another, that is, Heat Original, or Transferted, Produ- 
ces the Same Kind of Perception in the Mind, yet it is not Conſequent, that Heat 
in Body ſhould be the Perception of it in our Minds, no more, than that Thought 
ſhould be Matter, and therefore the One will not be a Tranſcript of the Other ; and 
1 yet it cannot be Inferred, that our Perception of Heat is not Derived from Something, 
I Which Cauſes that Perception, Albeit that, which Cauſes it, is not that Perception. 
7 Moreover, If it is Acknowledged, that Involuntary Ideas may Proceed from Exter- 
nal Impreſſions, be they Anſwerable to thoſe Impreſſions or not, in Reſpect of the 
Idea Impreſſed, and the Cauſe which Impreſſes it, the Argument Uſed for the Setting 
Aſide all Ideas, Except the Abſtracted Ones of our own Minds, is Invalid; Becauſe, in the 
Preſent, it is Suppoſed, that there are External Objects, tho they are not Conformable 
to our Ideas of them; and even, as to what Reſpects the Inſtance of that Idea, which 
we have of the Sun in our Minds, and that, which we have from the Computations of 
3 Aſtronomers, I would Ask, is it to the Purpoſe of Proving, that we are not Certain of 
E1 External Objects? or, that External Objects are not Anſwerable to our Ideas of them? If 
LU the Firſt, it is Evidenced to the Contrary in our Principles of Philoſophy ; If the Second, 
Of what Advantage is it to the Aſſertion of all ideas, and the Cauſes of them, being 
in our Minds, when it is a Plain Confeſſion, that the Cauſes of them are Without, 
and Extcrnal to us? 

F. 14. NoTwITHSTANDING what we have Objected againſt that, which this Phi- rcicte ths 
loſophy Propoſes Concerning Adventitious Ideas, we ſhall now Relinquiſh it, and F, $e#ior 
Conſider, whether the Proof of External Beings is Juſt, which it Alledges from our pn ogra 5 

Ideas themſelves; In which, there is ſuch a Jargon of True Nonſenſe, and fo Unluit- Si of his 
able to the Celebrated Wit, and Genius of Des Cartes, that I cannot Attribute it to any a 8 Mp 
Thing elſe, Excepting, that, as he had made the Exiſtence of External Beings Uncer- © 
tain, ſo he was Willing to make the Exiſtence of a God ſo too; that is, This Wiſe 
Philoſopher had Diſcarded the Chriſtian Religion, by Believing Nething, but what the 
Abſtracted Ideas of his own Mind Preſented to him, but then he was Obliged to Aſſert 
ſome Religion or other, that the World might not Conſider him in the Quality of an 
Atheiſt ; he therefore Thought it was Necellary to Prove the Being of a God, which 
yet was done in ſo Unaccountable a Manner, that, if Men were Satisfied to Leave their 
_ own Religion, it Was at their Pleaſure, whether they would be of his or of any, that is, 
Cccec as 


This Farther 
Proved. 


8. 2. Art. 5 : 


Divis. 6. of 
_ this Chapter. 
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Of Des-Cartes 5 Devionſtration 


a he was not Much Concerned about Chriſtianity, ſo was he as 1 about the 


Being of a God it's ſelf, any farther, than as it might Serve him in his Romance of 
be un and to Divide his Similar Matter, into what Elements he Pleaſed. 

F. 15. War we have Said in the Foregoing Section, we ſhall Prove ih This, and 
the Following Ones, whilſt we Shew, that Des- Cartess Notions are the moſt Abſurd 
in this Particular, that can Poſſibly be Imagined, and which he himſelf could not 
Think were True, tho' he Hoped at Leaſt, they might be well enough Digeſted by 
thoſe, who were Apt to Believe the Chriſtian Religion Was a Slavery upon Men's 
Minds, and therefore Willing to Entertain the Firſt, which ſhould be Fropoſed in 
Oppoſition to it. 

IT is Said therefore, that the Way to Wine that any pelcigs Exiſt io us, the 
Ideas of which we have in our own Minds, is, by Conſidering, that ſo far, as thoſe 
Ideas are only ſo many Modes of Thinking, there is no Difference or Inequality be- 
twixt them, and they all Proceed from our Selves in the Same Manner, but fo far, as 


One Idea Repreſents One Thing to us, and Another Idea Another Thing, there is an 


| Apparent Inequality or Difference of them; For thoſe Ideas, which Exhibit Subſtan- 


ces to us, are ſomething Greater, and have More of an Objective Reality in them, 
than thoſe, which only Repreſent Modes or Accidents of Thinking ; and again, That 
Idea, by which we Apprehend ſome Certain Supreme, Eternal, Infinite, Omniſcicnt, 


and Almighty Being, the Creator of all Things, has more of an . We in 
it, than Thoſe, by which Finite Subſtances are Repreſented. 


THIS 1s laid Down, as a Fundamental Axiom, for the Proof of External Beings, 
whereas, there are ſeycral Exceptions to be made againſt it. 


FirsT, that Thought, in General, is Suppoſed to be an Abſtracted Idea, that is, that 
whether we Think of a Triangle, or a Square, or of the Sun, it is ſtill Thought, or. 


Perception; When yet we do not Perceive, or Think, of any of theſe without their Par- 


ticular Diſtinctions; That is, Thought or Perception, in General, is nothing but an 


Abſtraction of the Mind, which is not Owing to our Experience, but our Wills; 


ſince no One can Tell, what Thought Abſtractedly i is, without Conſidering the T hing, 


which we Think, or have the Idea, . 
SEcoND, Suppoſing this Abſtracted Notion of Thought, without Conſi dering the 


Particular Thing, which we Think of; In what, I would Ask, does the Inequality of our 


Thoughts or Ideas Conſiſt, Excepting in Thought or Idea? If ſo, there is no more Reaſon, 


why the Difference of Thought ſhould not Proceed from our Selves, than the Identity, 


or the Sameneſs, of it ſhould ; and therefore, the Difference, or Inequality, of our Per- 
ceptions cannot be an Argument for External Beings, ſince thoſe Different Percep- 
tions may, as well Proceed from the Mind, as Thought or Perception may. 


TrirD, Thought, in General, where we Exclude any Particular Ideas, being an 


Abſtraction of the Mind, is an Idea, which Depends upon the Will and Pleaſure of it ; 
any Particular Idea, which we have, on the Contrary, as of a Man, or an Angel, 
or of Doubting, Willing, Cc. is not made by ſuch an Abſtraction, but is the Im- 


mediate Senſe, which the Mind has of thoſe Ideas; from whence it is Certain, that, 


becauſe the Mind is Pleaſed to make Abſtractions of it's Own, it is no Inference, that, 
where it does not make thoſe Abſtractions in it's Ideas, they may not Equally Pro- 
ceed from it; Unleſs the Will is a Standard for our Minds, and thoſe Perceptions 

only, which are Derived from it, ſhall be Received as the Genuine Product of them, 


which is as Abſurd, as Arbitrary, to Suppole. 


FoURTH, as to the Inſtance Alledged of Subſtances, having a more Objective Rea- 


lity in them, than Modes or Accidents, it muſt be Inquired, what is Meant by thoſe 
Subſtances and Accidents ; If by that is Intended the Subſtances and Accidents of 


Matter, which is External to us, it is a Confeſlion, that there is Something External 


to us, in the Argument, which is brought to Prove, that we are Certain of Nothing, 


but what we Perceive in our own Ideas; It, by Subſtances and Accidents, is Meant thoſe 
of our Thoughts; What is the Subſtance of Thought, or the Accidents of it, unleſs 
what we have before Mentioned, that is, Thought in General, or the Abſtracted 


Notion of it, and the Particular Diſtinctions of that Abſtracted Thought into our 


Real Perceptions? and if ſo, we have no Reaſon to Think, there is more of an Object— 


ive Reality in the Subſtance of Thought, than in the Accidents of it, but the Con- 


trary, by what Foregoes; becauſe the Subſtance of Thought is an Abſtraction of the 
5 Mind 


x % 
———. 


CORNER 


: Mind: at | Mattie; an therefore has no ; Objeaive Reality in it, b wheres the Accidents 


of it are Real and Actual Perceptions. 
Firn, what is Meant by a Greater or Leſs Objecdive Reality is Unintelligibles for 
that is Said to be an Objective Reality, where there is a Repreſentation made in the 
Mind of an Object, which is Really Exiſting, either in our Minds, or out of it, and 
which is the Cauſe of Impreſſing that Repreſentation; But, if there is any Idea in our 
Minds, it has a Real Cauſe of it's Exiſtence by Impreſſing it upon us, or not; If it 
has not, it is a Compoſition of the Will, and a Chimera, and has no Objective 
Reality in the Mind; If it has, that Cauſe cannot be more or Leſs Real, and there- 
fore not the Objective Reality of it in the Mind. 5 
% SIXTH, This very Doctrine of Things, being Objectively i in the Mind from a Real 
1 Cauſe, Proceeds upon a Suppoſition, that all Ideas, which are Involuntary, are Impreſ- 
1 ſed upon it, as the Idea of God, and of External Beings, Notwithſtanding this Philoſo: F 
E phy had before Affirmed, that it was not Certain, but Involuntary Ideas might Riſe i 
2 up in the Mind by an Innate Faculty of it's own, without any External Cauſe to „ 
A Produce them; for, if the Involuntary Ideas of God, and of External Beings, are not . 
Y Suppoſed to be Impreſſed upon the Mind, they may Start up in it by a Peculiar 
T. | Power, which belongs to it, and therefore are not Objectively in the Mind, by any M 
E | Real Cauſe, which Produces them, External to it. = 
2 SEVENTH, An Objective Reality in the Mind cannot be Proved, but by Suppoſing, _ 
2 that Something Exiſts External to us, as the Cauſe of that Objectiveneſs in the Mind, „ 9 
1 which is an Expreſſion of that, which is External to it; For otherwiſe, what is an 


Objective Reality more than any Common Appearance in the Mind? If therefore we 
Argue for the Reality of External Beings from an Objective Reality of thoſe Beings 
in the Mind, we Argue for the Exiſtence of External Beings from a Suppoſi tion and 
Preſumption of their Exiſtence; If we Conſider an Objective Reality in the Mind, 
1 only as Diſtin& Perceptions in it, and as they are Differenced from Thought in Ge- 
5 neral, it is Confeſſed by this Philoſophy, that any Repreſentations, which are made 
E in the Mind, have no Connexion with the Objects, they are Imagined to n, 
and therefore are no ways Concluſive of them. | 
| EIGHTH, As to the Idea of an Infinite Being, having more of an Objective Reality 
in it, than that of a Finite, ſuch a Notion is already Confured, or if it were not, 
as there is no Reaſon Aſſigned, why it ſhould have, there would not be a Neceſlity 
of Alledging One, why it ſhould not; However we ſhall Proceed even ſo far, and 
Shew, that there is no more Objective Reality in an Infinite Being, than in a Finite; 
Becauſe it is Evident, the Idea of God is not Proved to be an Innate Character En- 
graven upon the Mind, and therefore is not Derived to us from One Uniform Sig- 
ED nature or Impreſſion upon it, and yet the Ideas of Finite and External Objects are 
T7 Manifeſtly ſo; From whence it will Follow, that there is more Objective Reality in 

Finite Subſtances, than in an Infinite One, ſince there is an Objective Reality in the 
One, and not in the Other, Contrary to this Philoſophy. » 

NinTa, We ſhall Morcover take Notice, that in this Doctrine of an Objective 
Reality, the Impreſſions, which are made upon the Mind, are Suppoſed to Differ in no- 
El thing from the Things, which are Impreſſed, Excepting, that the One are in an Object- 

ive Repreſentation to it, whereas the Other are in Form and Exiſtence; Thus my Idea 
of a Stone has all that Objectively in the Mind, which is Eminently or Formally, 
or, which is the Same, which is Truely and Really Contained in the Stone; Namely, 
making an Allowance for the Different Natures of our Minds, and of External Ob- 

ics, there is all that in the Mind Agreeable to it's own Nature, which is in Extet- 
nal Objects Agrecable to theirs. 

Is Anſwer to which, we ſhall 1/7. Say, that this Philoſophy Endeavours to Shew, 
there is no Kind of Connexion betwixt our Perception of Heat, Colour, Sound, 
Cc. and the Cauſes of them, no more, than betwixt the Point of a Needle, and the 
Pain it Produces; in all which Caſes, it Suppoſes, that the Objection, or Repreſenta- 
tion, in the Mind is no ways Anſwerable, or Analogous, to the Cauſe, which Impreſſes 

it, as the Point of the Needle is not to the Pain, which it Produces, and yet, accord- 
ing to the Preſent Doctrine of an Objective Reality, the Point in the Needle, ſhould 
not Cauſe a Pain, but ſhould Object, or Repreſent, a Point to the Mind, as a Stone 
is only Wppaicd, to ioapreds. it's Signature, or Character, upon it: 
d bd, To 
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of Des Cartes Bae Book VI 
4 7e. Suppoſe or Imagine, thar-an'External Being ſhould Transfule it's ſelf, as it 


were, iato the Mind, fo far as it is Capable by it's Narure of Receiving it, is at the 


Beſt a very Difficult Hypotheſis to Apprehend; Eſpecially, before we are Acquainted 


Unneceſſary 10 


Purſue this 
Doctrine any 


Further. 


Untitle the 
Fifth, Section 


the Second, Di- 


wiſion the 


. Ninth, where 
Des-Cartes's 


Meditation the 
Fifth is Cited, 
not Convincing: 


either with the Nature of External Beings, or That of our own Minds, and the Proptiety 


of thoſe Actions, which belong to each, which this br e is ſo int as to N | 


ccal, or ſo Weak; as not to Underſtand. 

za. Ir is farther the moſt Unaccountable Thing; that is Poſſible, to Nacho ke 
Examples and Reaſonings from External Beings, in an Argument, which is brought 
to Prove, there are ſuch Beings, and before nde Proof it is TED to be Un cer- 
tain, whether there are any, or not. 7 


as it is Propoſed in the Beginning of the Foregoing Section, it will be Unneceſſary 
to Purſue the Reaſoning from it in the Remaining Part of Divis. 6. Art. 5. F. 2. 
and ſince, upon the Arguments Alledged in that Diviſion, the 7th. 87h. 110 9th. 
Diviſions, the Laſt of which Particularly Concerns the Proof of a God, do En- 
tircly Depend, that is, upon an Objective Reality, it will be likewiſe Superfluous to 


Conſider the ſeveral Turns, if I may ſo Call it, and Doubles, made in them; HowW- 


ever, becauſe at the Latter End of the 9th. Diviſion, there is a New Argument Pro- 
poſed from Des- Cartess Fifth Meditation, we ſhall now Inquire into that. 

F. 17. Taz Argument is, that there are ſeveral Ideas in our Minds of Things, 
which do not Exiſt without us, and yet thoſe Ideas are not wholly Chimerical, but 
have Something of Reality in them Independent of the Mind; Thus the Triangle and 
it's Properties are Something Real, Notwithſtanding no ſuch Figure ſhould Exiſt in 
Nature, and for the ſame Reaſon, the Idea of God is not an Arbitrary Compoſition 


of the Mind, becauſe it is Said, we Certainly have ſuch an Idea, One of the Pro- 


N of which is, that he muſt Neceſſarily Exiſt. 
In Anſwer to this, we muſt Firſt Say, that the Idea of a | Triangle, Wd the · Pro- 
perties of it, is a Creature of the Mind, according to F. 15. 16. 17. 18. Chap. 2. 


becauſe a Triangle may have other Properties than thoſe, which are Aſſigned to it, 


ſince the Three Angles of a Triangle may be Equal to 4, or 5, or a 100, Right Angles, 


as well as to 2, if the Suppoſitions of an Abſtracted Extenſion are Different. | 

_  SeconD, Allowing this, Namely, that the Three Angles of a Triangle are Equal 
to Two Right Ones, and that it is a Property which is Invariable, and belongs to it, 
it is not from thence Neceſſary, that it ſhould not be an Abſtraction of the Mind, 


and Conſequently a Creature of it in that Reſpect; for, if there is no Triangle in 


Reſult from it, are only ſuch, which are the Conſequences of it's being ſuch an Idea, 


the World, it only Exiſts in the Mind, as an Idea of it's Own, and the Truths, which 


and no Other, for Inſtance, That of a Square ora Circle; for, whilſt it is Conceived 
to be a Figure, which is Terminated by Three Lines, all the Properties of it are Included 
either Apparently, or by Conſequence, in it; Therefore ſuch Immutable Relations are 


no more than to Affirm, that our Idea of a Triangle is that Individual Idea, and is 
neither the Idea of a Square, nor of a Circle, tor That will be Equally a Property of it 


with the Reſt; and ſuch Immutable Truths are likewiſe to be found in our Ideas of 
a Chimera and a Centaur; ſince, after the Mind has Fixed each of thoſe Ideas, it will 
be as Certain and as True, that the One is not the Other, as that a Triangle is not 
a Square, and there may be ſeveral Properties Affirmed and Proved of Both of 
them, Diſtinct from each Other. 

TIR, The Application of this Doctrine to the Proving the Being of a Godi is ſtill 


more Exceptionable ; For it does not Follow, becauſe the Idea, or Conception, of 


a Triangle is it's ſelf, which is all, as we have Proved, which can be Meant by the Im- 
mutable Truths, it Comprehends, and becauſe the Idea of God is it's ſelf, that there- 
fore God Exiſts; which yet is all, which can be Concluded from this Analogy, or 
Compariſon, betwixt the Idea, which we have, of the One or the Other. 

FourTH, Altho' the Exiſtence of a God ſhould be Included in the Idea of him, 
as Three Angles are in our Idea of a Triangle, yet ſince in the laſt Caſe, ſuch a 
Property is only Immutable and Certain, as it Reſpects that Idea, without Suppoſing 
any Real Exiſtence of a Triangle in Nature, ſo, tho Exiſtence ſhould be Contained in 
the Idea of God, as it Lies Explicitely in our Minds, it would be only a Property of 


that Idea, and could not, by _ * Infer the Neceſſary Exiſtence of that Being, 


of which it is an Idea. | FIFTH, 


F. 16. Having thus far Conſidered the Lbs Pry Real Senſe of this Doftrine, 


. 


AP} 


ſo this Eternal Being muſt be alſo the moſt Powerful. 


| 
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Firn, The Original Suppoſition, that there is ſuch a Character, or Idea, Impreſſed 
upon the Mind, that it is an Innate Signature, Engraven, as it were, upon it, is, and 


Perhaps may be Juſtly, Diſputed; and yet all this Reaſoning Depends upon that Sup- 
poſition, and the Principal Endeavour in this Philoſophy is to Explain, which Way 


“.“ np IU Gon nos 
- LastLy, If this likewiſe was Granted, that the Idea of an Infinite Being Lay, as 


an Expreſs Character, or Signature, in the Mind, the Way to Prove it Imprinted upon 


us from an External Exiſtence, could not be by Comparing it with Ideas, which are 
in the Mind, as that of a Triangle, the Origine of which Ideas are Acknowledged 
not to be Derived from any External Exiſtence, but may be there, if there was no 
ſuch Thing, as a Triangle in the World; ſince, in ſuch a Caſe, the only Method, which 
could be Rationally Taken, muſt be by Conſidering the Nature of the Mind, which 
Receives the Impreſſion, and That of the External Agent, which is Suppoſed to Im- 
Fi 01:9 £l Jiu | 1 | 


F. 18. Havixe gone thro' the ſeveral Parts of this Demonſtration of a God from Conctuſon upon | 
the Connexion of Ideas, and Shewn, how Defective it is in every Branch of it, it % Chapter 


might be Unneceſlary to Proceed any Farther in the Confutation of thoſe other Phi- 
loſophers, who have Succeeded Des-Cartes in the Same Doctrine, but have Diſallowed 
his Demonſtration of a God by it; ſince, if their Great Maſter and Leader, and who 


has been Thought to Poſſeſs a Genius Superior to That of any, who Followed him, 


is ſo Evidently and Apparently Miſtaken, it is not to be Imagined, that they ſhould be 
more Fortunate in their Connexion of Ideas, than One, who Taught them the Con- 
nexion it's ſelf ; However, we ſhall, in the Following Chapter, Examine into the De- 
monſtration given us by the next Great Patron of the Connexion of Ideas, Mr. Locke, 


and Evince, how Imperfect it is, in Order to Produce a Juſt Conviction in the Mind 
= 4 Feurh fo: Valoable:torm. . 88 


ene v. 
20 concerning Mr. Locke's Demonſtration of the Being of a God, 


F. 1. IN This Demonſtration of the Being of a God it is Affirmed, that thete are Conrerning 
Mr, Locke's 
Notion of 4 


Mr. Locke's 


no Innate Characters Imprinted upon the Mind of him, but, that his Being 
may yct be Collected, by a Due Attention and Application of our Faculties, and 
from ſome Part, or other, of our Intuitive Knowledge, ſo that we may be as Certain 
of it, as of any Thing in the Mathematicks ; if not, it is Said, we ſhall be as Uncertain 


Clear Demonſtration. 1 | „ 
ART. 1. Firſt, the Way therefore to Shew, there is a God, is, by Afirming, that 


it is Certain we Exiſt, which is Proved by Sayzzg, that it is beyond all Queſtion, 


that One would Argue no more with a Man, who Denies it, than One would with 
Nothing, or, than One would Endeavour to Convince Non-Entity was Something; 


For the Pains, or the Pleaſures, we Feel, are a Sufficient Conviction of it. 


ART. 2. Second, as we Know by the Foregoing Argument, it is Said, that we our Selves 


Exiſt, ſo it is as Manifeſt by our Intuitive Certainty, that Bare Nothing can no 
more Produce any Real Being, than it can be Equal to Two Right Angles; for, if a 


Man Knows not, that Non-Entity, or the Abſence of all Being, cannot be Equal 
to Two Right Angles, it is Impoſſible he ſhould Know any Demonſtration in Euclid; 
If therefore we Know there is ſome Real Being, and that Non-Entity cannot Pro- 


duce any Real Being, it is an Evident Demonſtration, that from Eternity there has 


been Something ; ſince, what was not from Eternity had a Beginning, and what had 

a Beginning muſt be Produced by Something elſe. | r 
ART. 3. Third, it is Evident, that, what had it's Being and Beginning from Another, muſt 

alſo have all that, which is in, and belongs to it's Being, from Another too; all the 


Powers, it has, muſt be Owing to, and Received from, the Same Source; this Eternal 


Source then of all Being muſt alſo be the Source and Original of all Power, and 


| | Chap. 10. 
and Ignorant of this, as of other Propoſitions, which are in themſelves Capable of Book 4. 


ART. 4. 


Of Mr. Locker Donbonſrarion 


Arr. 4. Fourth, we find in our Selves Perception and Knowledge, from whence we 
are Certain" that this . is in pers 4 TO ee z Being, or _—_ in the 
World. 2 

WE muſt alſo OY that there Wes a Time, nen there was no 8 — 
and when Knowledge began to be, or elſe, there has been a Knowing Being from all 
Eternity; If the Firſt, it is impoſlible, there ever ſhould have been any Knowledge, 
it being as Impoſſible, that Things wholly Void of Knowledge, and without any Per- 
ception, ſhould Produce a Knowing Being, as it is Impoſſible, that a Triangle ſhould 
make it's Three Angles Bigger than Two Right Ones; For it is as Repugnant to the 
Idea of Senſeleſs Matter, that it ſhould Put into it's ſelf Senſe, Perception, and 
Knowledge, as it is Repugnant to the Idea of a he oi n it ſhould * into 
it's ſelf Greater Angles than Two Right Ones. 

Ar. 5. And from hence it is Concluded, that there is an e 90 Pc 
ful, and moſt Knowing Being, Which, whether any One will Pleaſe to Call God, it 
Matters not, ſince the Thing is Evident; and from this Idea will Eaſily. be Deduced 
all thoſe other Attributes we ought to Aſcribe to this Eternal Being. 

IF, Nevertheleſs, any One ſhould be found ſo Senſeleſly Arrogant, as to Suppoſe, | 
Man alone Knowing and Wiſe, but yet the Product of Mere Ignorance and Chance, 
and the Reſt of the Univerſe Acted only by that Blind Hap-Hazard, this Philoſopher 
will. Leave with him that very Rational and Emphatical Rebuke of Ty, Lib. 2. 
de Legibus, to be Conſidered at his Leiſure. Quid eff enim verius, quam neminem eſſe 


0 non putet ? Aut ea, 505 vix ſumma a vi ratione e agen gen: nulla ratione movers 
x putet? 

| This Notion F. 2. Tris is the Famous Demonſtration of the Being of a God, which is Thought by 
ure into. the Rationaliſts, or Free-Thinkers, of the Age, Sufficient, not only to Convince us of the 


velation of him, from the Wonderful and Admirable Conviction it Contains. 
IT will be therefore Neceſſary to Inquire into the ſeveral Parts of it; and Firſt it 


our Minds, yet his Being may be Collected by a Due Application and Attention to 
the Arguments for it; Which is a Confeſſion from this Philoſopher of Ideas, that 
his Maſter Des. Cartes was in the Wrong in his Connexions, who Affirmed ſuch an 
Innate Character; we ſhall therefore now farther Inquire, whether this Perſon s are 


more Juſt and Concluſive. 
IT is Affirmed therefore in the Firſt Place, that we Exiſt, that is, that we are 


Thinking, Perceptive Beings ; tis True, but to Affirm, is not to Prove; Suppoſing 


1 
1 
\ +386 


poſing we only Dream, that we Exiſt, what is there Offered to Convince us of the 
Contrary? not one Word, Excepting, that this Grave Philoſopher will not Talk with 
you, that he Deſpiſes you, as much as he does Non-Entity, &c. we have, in our 
Principles of Natural Philoſophy, Anſwered all Objections, which can be Alledged a- 
gainſt our Exiſtence, and Endeavoured to "Conſider every Part of the Argument, 
J which, ſince this Perſon had not done, he was in the Right to Contemn thoſe, who 
= + ſhould Queſtion him about it. 
1 . 1. Art. 2 GRANTING however, that we Exiſt, to this Demonſtration, for it is not Evinced, but 
: Preſumed; the next Step is, that Something cannot be Produced from Nothing, that 
is, that our own Perceptive, Thinking, Exiſtence cannot; and therefore, it is Said, there 
muſt be Something from all Eternity, becauſe, what was not from Eternity, had a 
Beginning, which muſt be Produced by Something elſe. | 
Bur, how Weak and Infirm this Connexion of Ideas is, may be Eaſily Shewns for 
it is Firſt Said we Exiſt, that is our Perceptions do; It is, in the Second Place, Affirmed, 
that Something cannot be Produced from Nothing; But what is that Something, un- 
leſs, that which we are Convinced of, as to the Truth and Reality of it's Exiſtence. 
which is, that we Think and Perceive, and therefore Perception cannot be Produced 
from Nothing ? It is, Thirdly, Affirmed, that Something muſt Exiſt from all Eternity, 
becauſe, what was not from Eternity, had a Beginning, which muſt be Produced by 
Something elſe ; Whereas again, we being Certain of Nothing, but that our Minds 


Exiſt, this Aſſertion can signify no more, than that, ſince our Minds Exiſt, and are 
Produced 
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Oe oportere tam ſtultè arrogantem, ut in ſe mentem & rationem putet ineſſe, in cælo undoque 


Truth of his Exiſtence, but likewiſe to make us ſet Aſide all the Evidences of a Re- 


. Is Art. 1. 
mY is Told us, that, tho the Idea of a God is not an Innate Character, Imprinted upon 


we Dream, that we Perceive and Think, and nothing more, and Conſequently, Sup- 


i 8 4 


8 
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Chap. V. + of the Bring of a God, g 


Produced from Something elſe, therefore: That, which Produces it, is Eternal, which is 


the very Thing to be Proved. 


So that, Excluding the General, and Inſignificant, Words of Something, Nothing, 
What, That Which is, Cc. the Preſent Demonſtration of the Being of a God will 
Amount to this; We are Certain, we Perceive ; That Perception cannot be Produced from 
it's ſelf, therefore it is Produced from Something elſe; Which, What it is, we are Igno- 
rant of, and therefore is Eternal. .If any One can find a Connexion of Ideas here, 
he may, if he Pleaſes, be as Enthuſiaſtick in Philoſophy, as Others are Said to be in Re- 


ligion; for it is Nothing elſe than a Reſolution and Impetus of the Mind, which 


Carries Men to Take up with ſuch Convictions, and not the True Reaſon, which 


they find in them. 
LEr us yet Conſider each Particular of this Demonſtration ; the Perceptions of our 


Minds Exiſt; it is Owned ; but, Notwithſtanding which, how is it Certain, that the 


Perceptions of our Minds are not Original in them? If they are, the whole Argu- 
ment Falls of their being Produced by Something elſe; If they are not, it is Firſt to 


be Proved, that our Ideas of thoſe Things, which are Accounted External to us, can- 


not be Produced in the Mind by it's own Faculties, which Des Cartes Thought they 
might; for, if our Involuntary Ideas may Proceed from our Selves, there is no Rea- 
fon to Think, our Voluntary Ones may not, as thoſe of Willing, Judging, cc. and 
therefore our Minds, and the Perceptions of them, which are our Minds, may not 


be Owing to any Thing, External to them. 


IF this Difficulty was Surmounted, it is to be Proved in the Second Place, that, if 
our Ideas are Produced from Something elſe, That Something is God; this Philoſophy 
will not, I Believe, Affirm, that our Ideas from Senſation are Produced by God, be- 


cCauſe it Endeavours to Shew, that any Material Being cannot be God; and it only 
Ons another Sort of Ideas, which are thoſe, which we Perceive in our Selyes, by 


Reflecting upon our own Minds; But thoſe Ideas, which we Perceive by Reflecting 
upon our own Minds, that is, the Faculties and Powers of them, as Willing, Judging, 
Remembering, &c. ſeem to have as little Apparent Pretenſe to be Derived from God, 


according to the Preſent Philoſophy, as our Ideas of Senſation ; fince it is as Unac- 


countable, or as much Unknown, in the Preſent Doctrine of Nature, how we Will, 


or Judge, or Remember, or Doubt, or Fear, as how we Perceive, or have the Sen- 


ſations of External Objects; that is, our Senſations from External Objects are Matter 
of Fact, and ſo are our Reflections upon the Operations of our Minds, but as the 
Preſent Philoſophy cannot Shew, which Way thoſe Senſations are Produced, or what 


the Nature of Matter is, or how it Operates upon us, fo it is Equally Defective in Mr. Locke 


Demonſtrating to us, what the Faculties and Powers of the Mind are, and from Rs 
5. 3. 


whence, or from what they Proceed, and whether they may not Ariſe from a Bock &. 


teme of Matter Fitly Diſpoſed. . 

Third, Either our Actual Perceptions, whether of Senſation or Reflection, Pro- 
ceed from God, or the Powers of our Minds, by which we have thoſe Perceptions; 
the Firſt will not be Affirmed by thoſe, who Deny, that we See all Things in God; 
If yet the Power of Percciving, &c. was Immediately Derived from God, our Actually 
Perceiving any Thing, which is a Neceflary Reſult and Conſequence of that Power, 
would be ſo too, Contrary to what this Philoſophy Maintains, it being very Cautious 


of Admitting, what may Appear like Enthuſiaſm, which Indeed is no more than to 


Say, that it will have as little to do with an Almighty Being, as is Poſſible, and ſo 
far only, as is Juſt Neceſſary to it's Deſigns. 


FouRTH, If the Powers and Faculties of our Minds are Derived from God, there 


was a Time, when each of them Exerted the Firſt Act of thoſe ſeveral Powers; thus, 
if the Power of Willing was Originally from God, when we firſt Willed, it was from 
his Influence, or, when we Firſt Perceived or Judged, ec. if ſo, there can be no 
Reaton Aſſigned, why any Subſequent Acts of thoſe Powers ſhould not Proceed 
from the Same Impulſe, which is a Degree of Religion, to which this Philoſophy, 


1 Fear, will not be Willing to Riſe. 


| FIFTH, How is it Proved, that our Souls are not Pre-Exiſtent to their Being in 
our bodies? for, if they are, what Point of Time can be Affixed to them, when they 
began to Exiſt, which may not be Carried Higher, and Conſequently, why may they 


not be Eternal? If this Philoſophy Alledges, that ail our Ideas are from Sentation, 
| 45 and 
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of Me: Locke n been Book VI. 


and from out Reflection upon thoſe Senſations, and therefore, that our Souls are 
not Pre-Exiſtent to our Bodies, it will yet I Preſume Acknowledge, that thoſe Powers 
of them, which are Said to be Derived from God, are Pre-Exiſtent to their Senſations 


and Reflections; and if ſo, it will be Hard to Demonſtrate, when they began to Exiſt ; 
For, if they Exiſted before our Senſations and Reflections, they might Exiſt before our 


6. . Art. 3. 


Minds were United to our Bodies, and ſince no Time can be Determined, when 
they began to Exiſt, they might, for all that is Proved at Preſent, Exiſt from Eter- 
nity ; If they did not Exiſt before our Senſations, and our Reflections upon thoſe Sen- 
ſations, how will it be Evinced, that they did not Ariſe from ſome Unknown Af- 
fetions of Matter, as Heat, and Ebullition, from the Mixture of an Acid and an 
Alkali, which ſeems Indeed to be the Senſe of this Philoſophy, when it Affirms, 
that a Syſteme of Matter ny Diſpoſed may it is Poſlible, be Endued with a Power 


of Thinking. 
Tris we Argue only againſt the Preſent Bemontcation; tho we have is our Eſſay 


upon the Mind, or our Pſycheometria, Shewn, that it is Diſtinct from Matter, 


that it's Faculties are Independent of it, and that both the Powers of the Mind, and 


of Matter, do Equally Proceed from God. 


THz Third Thing, which is Said to be Evident in this Demonſtration is, that What 


had it's Being and Beginning from Another, muſt alſo have all that, which is in and 
belongs to it's Being from Another too; all the Powers it has, muſt be Owing to, 
and Received from, the Same Source and Original of all Power; and ſo this DRAG 
Being muſt be alſo the moſt Powerful. 

IN Anſwer to which, it would be Sufficient to Say, that if any Thing 1s 1 
telligible, this Way of Writing is ſo; For all that can be Meant by what had it's 


Being, and all that which is in, and belongs to it's Being, &c. is only this, That, if the 


Mind, with it's ſeveral Faculties and Perceptions, was Produced from Something elſe, 
it muſt Derjve all the Faculties and Perceptions, which belong to it, from that, which 


Produces it, and becauſe all it's Powers are Reccived from ſome Source and Origi- 


nal Diſtinct from it, therefore ſuch a Being, from whence our Min e muſt be 
All-Powerful. 
Bur Firſt, it is not Evidear, that all That ſhould bei in the Cauſe, Which i is in the 


Effect ; For, tho' Heat Diſſolves Wax, and Hardens Clay, Heat is, Notwithſtanding, 
neither Hard nor Liquid; To come nearer till to the Preſent Caſe, Heat Cauſes the 


Senſations in us of Pleaſure and Pain, and yet Heat has nothing of that in it, 
which it Cauſes; that is, Effects are Produced in Nature, Suitable to the Proportions 


of Action, which Lie betwixt One Being and Another, and the Kinds of them; and 


therefore, how is this Certain, that, becauſe the Mind is Produced, g which Pro- 
duces it, muſt be Mind to ? | 


SECOND, It is leſs Clear, that, if the Mind, and the Powers of it, were Derived 


from ſome other Intelligent Being, that, therefore, ſuch a Being muſt be All-Power- 


ful; For, tho' it ſhould be Granted, that there is all That in the Cauſe, which is in 


the Effect, it would not from thence Follow, that there was more in the Cauſe, 


than in the Effect, or that the Intelligent Being, which Produced our Minds, was any 
Thing more than they, Excepting that he was Prior in his Exiſtence; Beſides which, 


there is no Connexion betwixt the Infinite Power of Almighty God, and the Powers 
or Faculties of an Intelligent Being; Firſt, becauſe it is not Proved from our Finite 
Faculties, being Produced by ſome Intelligence, that ſuch an Intelligence is Endued 
with Powers of the Mind, Infinitely Superior to thoſe of our Own; Second, becauſe, 


if thoſe Powers were Infinite in ſuch a Being, which were Finite in us, it would 


not be a Conviction, that he was All- Powerful; ſince, to have the Faculties of Per- 
ceiving, Willing, Remembering, Judging, Cc. in an Infinite Degree, (which is Said to 


be Unintelligible, Namely, what it is to Perceive or Will Infinitely), would not be the 


Same, as to be Almighty, that is, to Create the World, and all Things in it, and to 


Rule and Govern the Whole by an Abſolute and Uncontroulable Empire over it; 


For, in this Demonſtration, we are not Certain of any Thing, but our own Exiſtence, 
and therefore not of any World, or any Thing External to us; In Fine, this Wonder- 
ful Proof of the Almighty Power of God, from the Powers of our own Minds, is, in the 
laſt Reſult, nothing elſe, Excepting a Chime, or Jingle, upon the Word, Powers, which, 
if we Alter into That of the Faculties, or Properties, of an Intelligent Being, the Entire 

Force 
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In Short; If we Suppoſe Nothing Firſt or Eternal, Matter can never Begin to be; If a 6. 


Chap v. 


Force of the Argument is Loſt, and it will Appear; as Weak and Inconcluſi ive, as it 
Really T7 
Wyrar Follows in the 42h. and «wh; Arcidicy of this Demondlratiot: is of this 
Carrie Kind of Reaſoning with what Foregoes, and which has been Particularly Con- 
ſidered, and therefore it will be e, to Enter into _— Farther Examination 
. 
. Tur Foregoing Demonſtration is not fo perfectly Convincing, but char this Another De- 
Philoſophy Thought it Neceſſary to Subjoin Another; Which is thus Summed up Wa vn 


we Suppoſe bare Matter without Motion Eternal, Motion can never Begin to be; If nil Locke's 

WT” 
we Suppoſe only Matter and Motion Firſt or Eternal, Thought can never Begin to Bool 4. 
be; Therefore there 1 is, and muſt have been, a Thinking and Intelligent Being from all Chip. 10. 
Eternity. 


F. 4. UroN which it will be Requiſ te to Obſerve; Firſt, that, tho' this Philoſo- 7h: Foregoing 
phy Calls it going over the Former Demonſtration again, yet it is a Different One; 1 is 
ſo Eaſily is it able to Miſtake it's own Notions with all it's Infallible Pretenſes; For, General 
whereas the other Demonſtration was from our own Exiſtence, this is from the Ex- - 
iſtence of Things without us, as well as our Own. 

SEcoND, It is Impoſſible, even according to this Philoſophy, that we ſhould be 
Certain of this Demonſtration, becauſe it's only Standard of Certainty is from 'the 
Agreement or Diſagreement of our Ideas, that is, from the Connexion of them; but, 
whenever we make one Step from our Selves, and from that, which we Perceive in 
our own Minds, Abſtractedly from every Thing elſe, the Connexion of Ideas is Loſt 
and Vaniſhes; Becauſe there is no Connexion, Properly Speaking, betwixt the Idea of 
Matter, and Matter as it Really Exiſts, betwixt the Idea of Motion, and Motion it's 
ſelf; and the Same may be Said of the Ideas of our Minds in General, and of the 
External Objects they Repreſent : But this, as we have before Mentioned, is the Weak- 
neſs of the Preſent Philoſophy, that, whilſt it Tranſcribed from the Carteſian it's 
Opinion of Certainty, from the Connexion of Ideas, it Departed from it, in 
Proving Things to be External to us without ſuch a Connexion, whereas, to 
Adopt "the One into it's Syſteme, and not the Other, is Inconſiſtent, and a Con- 
tradition ; For to Say all Certainty Depends upon the Connexion of Ideas, and 
to Say at the Same Time, that there is a Certainty, which does not, is no Leſs. 

F. 5. Tavs far we have Conſidered this Demonſtration in the Groſs, and ſhall 2 Pail 
now Enter into the Particulars of it; Firſt, it is Said, if we Suppoſe Nothing Eter- „ration Con- 
nal, Matter could never Begin to be; Which is very Evident, becauſe Something muſt /idered. 
have always Exiſted, and Nothing is only a Relative Term, which Suppoſes Some- 
thing, according to what has been Shewn in the Principles of Philoſophy, Chap. 4. 

H. 2. Part. 1. But then it muſt likewiſe be Said, that this Philoſophy does not Prove 
it, becauſe, if we Inquire what Nothing is, it is Silent, if what Matter is, it can as 
little Inform us; but to Argue upon Principles, which are ROW, IS, at the Beſt, 
an Ignorant Kind of Demonſtration. 5 

F. 6. Ink next Thing in it is, that, if we Suppoſe Bare . without Motion: The other Steps 
Eternal, Motion could never Begin to be; But this Argument Depends upon a Sup- e 
poſition, which has been Confuted in the principles of Philoſophy, of Matter's being 
Similar and Homogeneous, that is, a Paſſive, Extended, Solid, Diviſible, Subſtance ; 
which, if True, it would be Impoſſible for Actual Motion to Enter into that De- 
finition of Matter, which in Terms Excludes it; if yet, on the Contrary, ſuch an 
Hypotheſis of Matter is neither Agrccable to the Nature of it, nor to any Appcar- 
ances, which are Obſervable in it, if, Farther, Matter is Endued with a Certain Force 
and Action, it will not be Manifeſt, that Motion, ſome way or other, may not be 
Produced from it, as it in Fact is from that one Principle only of Gravitation, with 
which it is Inveſted. The Third Step in this Demonſtration is, that, if we Suppoſe 
Matter and Motion Eternal, Thought could never Begin to be; Whereas this likewiſe 
is Uncertain; becauſe this Philoſophy does not Underſtand, what the Nature of Mat- 
ter is, and therefore cannot Preciſely Aſſure us, whether Thought; as well as Mo- 
tion, may not belong to it; we have already Shewn, that the Firſt cannot; and 
what we Say now is only this, that the Preſent Philoſophy does not Prove it, 

Whilſt it makes an Arbitrary Abſtraction of Matter, and Throws out of it's Eſſence 
'* 'Þ dddd ſeveral. 
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07 A. I 
ſeveral Propertics, which, it is not Certain. may hot Appertain to it, by making Ex: 
renſion, Solidity, &. the Definition of it; None of which Properties do Really Enter 
into it's Natute, ſince they are only Abſttacted Ideas, according to What has bern E- 
vinced in the Principles of Philoſophy, Chap. 6. and 7. Part. 1 
Tux Laſt Advance made in this Demonſtration is, that, from what Foregocs, there 
muſt be a Thinking, Intelligent Being, from all Eternity; Suppoli ng it, yet it no 
ways Follows, that, if Thought is Eternal, therefore Thought 1s God; to Wit, that 
it is Endued with all the Perfections and Attributes of an Alraighty, Omniſcient, 
and which is more, of an Infinitely Good, and Benefioent, Being; Since Thought, for all 
this Philoſophy Knows, might be from Eternity, and yet be no more than Mere 
Thought, without either any Great Power, or Windes Or Goodneſs, or Infinity, be- 
6 longing to it. | 
The the De- F. 7. To Gonclude this Chapter, altho' we have Diſp ated the Being of a God 
1 e with this Connexion of Ideas, that is, with a Philoſophy, ich Fails in every Part 
puted with this Of the Connexion, which it Suppoſes Neceſſary to Certainty, yet we have, and ſhall 
Philoſophy, Jt Farther Evidently Prove, there is ſuch a Being from the Infinite Variety and Wiſe 
15 3 Adjuſtment of the Expanſive and Contractive Forces. Next to Which, we Say, that 
on Fuſt and the beſt Demonſtrations of One are from Matter of Fact; Namely, From the Obſer- 
Rational Trin: ation of the Wiſe Oeconomy and Order in the Animal and Material World; From 
the Various Providences, which are Manifeſt in Reſpe& of Particular Perſons, as well 
as Whole Nations and Communities; and From the Chriſtian Religion it's ſelf. 
ITE Firſt is to be had from a bare View of all thoſe Beings in the Univerſe, 
which Surround us; which, when we Look upon only, we are, without any Laboured 
5 Daductions of Reaſon, as fully Carried into an Immediate Acknowledgement of a 
Supreme Author, as when we Look upon an Exquiſite Picture, or a Landskip, we 
are Satisfied, it was Drawn by ſome Skillfull Hand; and yet, if we were to ſet our 
Selyes to the Proving of the Larter by the Method of Connecting Ideas, it would 
be Impoſſible. 

Tut Second is to be Deduced from Hiſtory, and the ſeveral Occurrences "Obſer- 
vable in the World; Which are not only Incapable of being Solved from Natural 
Principles, but do Neceſſarily Infer an Almighty and Superintending Agent; Such 

are the Strange Revolutions of States and Empircs, and the Surprizing Accidents, 
which Arrive to Particular Perſons and Lorictirs. Perfectly Unforeſeen, and, upon 
Reflection, as Unaccountable. 
The Being of # The Third, which is the Greateſt and moſt Convincing of them all, is That, which 
oo 8 Woe is Derived from our Religion, and the Certainty and Truth of it; For it is a Great 
ſary ſo a De. Miſtake to Think, that the Being of a God is Previouſly Neceſſary to the Demon- 
pe f tration of Chriſtianity. 

9 SINCE, if the Chriſtian Religion i is True, 3 is, if our Saviour came from God, 
and was the Son of God, and Wrought thoſe Miracles, which are Recounted of him, 
by the Power of God, and was God himſelf United to our Human Nature, it is 
very Evident, that there is a God, without any other Proof of it; Beſides which, can 
we Think, or Imagine, that the Firſt Chriſtians Wanted to have a God Proved to 
them, before they Believed their Religion, or was it ever Attempted ? If they did, 
why are not all the Chriſtian Writers full of ſuch Demonſtrations, why do they al- 
ways take it for Certain and Concluded? If they did not Want a Proof of ſach a 
Being, it is as Evident, that their Religion Inferred it, that the very Facts of it Teſti- 
fied and Aſſured it to them, and to bring a Rational Demonſtration of it, was in 

Effect to Queſtion the Truth of thoſe Facts, and that Faith, of which they were 
Convinced. 

ON the other Hand. if the Chriſtian i is Doubted of, or is not True; in the 

Firſt Cale, the Demonſtration of the Being of a God would be of little orno Service to 

it; For, if it was Manifeſtly Certain, that there was an Infinite, Almighty, and All- 
Wiſe Being, of what Importance would that be to a Religion, which Owns, that 
this Being is not only ſo, but Infinitely Juſt and Good, that he Sent his own Son 
into the World for the Redemption of Mankind, and that he Suffered him to Die the 
Death of a Malefactor for their Sakes? This cannot be Proved from the Being of a 
God, but from the Plain Evidences of Hiſtory and of Fact. 


} 
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In the be Cate, if FR Chriſtian Religion is not True, a Demonſtration of 4 
God: will not be Previouſly Neceſſary to Prove it, becauſe it will not be in the Leaſt 
Significant to it; From whence it is Plain, that thoſe, Who Proceed in this Way, 
take a Method to Evince the Chriſtian Religion in Pretenſe, by Diſcarding it in Reality, 
which ſince ſeveral Good Men have Unwarily Followed, we ſhall now Conſider 
the Riſe and Original of this Procedure; which ſeems to be Derived from that Great = 
Inventor Des- Cartes, who when, tho not in Shew, yet in Truth, had Relinquiſhed his : m 
Religion, by making all Certainty to Conſiſt in the Connexion of the Ideas of his ] 
own Mind, to which it was Impoſlible that Religion ſhould be ever Exacted, was ; 1 
Pleaſed to Propoſe: the Demonſtration of a God; This Indeed was Neceſſary to Juſti- 
fy a Philoſophy, which had nothing elſe to Recommend it, but a Colour or Appear- 
ance at Leaſt of ſuch a Demonſtration; Mr. Locke alſo Following the Steps, ſo far, of 
this Demonſtrator, as to Think the Proof of a God to be the Neceſſary Foundation 
of Morality, as the Other's was of his Philoſophy, and Grotius Premiſing One to his 
Proof of Chriſtianity, the World began to be Perſuaded, that this was likewiſe Re. 
quiſite in Religion, whereas, as we have Shewn, there is nothing Leſs ſo. | 

ALL that we ſhall Say farther is only, that this Demonſtration of a God is Said 
to be, by the Preſent Philoſophy, the e e of Morality ; If therefore it is 
not a Juſt One, all the Mighty Rules of Morality, which it Affirms, Fall to the . 
Ground, Notwithſtanding which, we ſhall 1 in the Following Chapter Conſider Them 
likewiſe, 

F. 8. But before we ds This, we ſhall make a Short Inquiry into what has been rb : 
Propoſed by another Celebrated mr PR 128 this RG a and which is Drawn monſtration of 
out into ſeveral Propoſitions. i toe OY 74 
Taz Firſt of which, Namely, that Somkrhing has Exiſted from all Eternity, is De. Clarke, 
Owned and Confeſſed on all Hands; the Deiſt Affirms it, and the Atheiſt does not Prop. 1. 

Deny it, and every Chriſtian will Readily Subſcribe to the Truth of the Aſſertion; 

The Grand Queſtion is, What this Eternal Something is, whether it is a Supreme, Infinite; 
Intelligent, and Independent Being, Diſtinct from Nature and the Univerſe, which 
the Chriſtian and the Deiſt Aſſert, or whether it is the Univerſe and Nature it's 
ſelf, which is the Doctrine of the Atheiſt. 

Taz Second Propoſition is, that there has Exiſted BE Eternity ſome One Un: 
changeable and Independent Being; If not, it is Said, there muſt have been an Infi- 
nite Succeſſion of Changeable and Dependent Beings Produced One from Another, 
in an Endleſs Progreſſion, without any Original Cauſe at all, which is Abſurd, and 
Plainly Impoſlible, and Contradictory to it's ſelf, It ſhould have been here Subjoined, 
Or elſe, thete has been an Infinite Succeſſion of Changeable and Dependent Beings 
One upon Another, Joined and Cemented together by a Mutual and Neceſſary De- 
pendence of Cauſe and Effect, Ariſing from the Fixed and Unalterable Laws of their 
Natures, which Act one amongſt another by Certain Eſtabliſhed Rules, and accord- 
ing to which, they always did Act, and ever will; That is, there is a Neceſlary De- 
pendence of One Thing upon Another, Owing to the Intrinſick Nature of Things 
ſo Depending, which Nature of Things is Neceſſary and Eternal, and by which Ne- 
ceſſity all theſe Dependent Beings upon each Other are United together irito One 
Syſteme, ſo that any Dependent Being could not Exiſt without That, on which it De- 
pends, and on the Contrary, That on which it Depends could not Exiſt without That, 
which is Dependent on it; They Mutually Infer and Suppoſe each Other, and That 
which ConneQs them is, the Original Neceſſity of their Natures; Or, which is the 

Same, there is a Series of Beings Dependent upon each Other, which has a Neceſlity 
and Cauſe, and therefore a Reaſon, of it's Exiſtence from the Nature of the Things 
themſelves, which Conſtitute this Series, and from which Neceſlity of their Nature 
they Obtain that Relation of Dependence upon cach Other, which we Obſcrve in 
them; So that, Notwithſtanding this Propoſition, and the Preſent Demonſtration of 
it, Atheiſn Stands where it did, and the Queſtion {till Returns, and is not yet Sol- 
ved, whether the Nature of Things is in it's ſelf Eternal, or whether it is Derived 
from a Supreme and Intelligent Cauſe, Diſtinct from it; The Preſent State of the 
World and the Univerſe is That of a Mutual Dependence of One Thing upon Ano- 
ther, and the Queſtion only Lies, whether this Mutual Dependence is Owing to the 
Intrinſick Nature of Things themſelves, as they Exiſt in that Dependence upon each 
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Other, ot whether: to the Will and Pleaſure of an Infinite, All-Wile; and Super. In- 
tending Being; Which cannot be Reſolved by ſuch Metaphyſical Reaſonings, as W. , 


are Entertained With upon, this Propoſition, but by Inquiring into Nature it's ſelt, 
and Shewing, as we have Done, the Neceſſary and Indiſſoluble Connexion brow 
the One, and the Other, chat is, bet wixt an Infinite Action, or an Infinity of Expari- 
live and Conttractive Forces, of which. Nature: ne n an e ee who 
is the Author of ſuch Action. 9; 

.. For Thus, if we 2 Priori Sala; "bot An God is an 1 1 and 
All-Wiſe Agent, which is but a juſt and Reaſonable Suppoſition, it will be Conſe- 
quent, that he Exerted himſelf into Action from all Eternity in the Way, which 
Was the moſt. Suitable to his Wiſdom and Power, and therefore; that hie Created 
and Produced an Infinite Action from all Eternity, and that the World. or the U- 


niverſe, was always Full of ſuch an Infinite Action, Which by the ſame Infinite 
Power, and by his Uncontroulable Will, he can Alter, Diverſify, and Change, as he 


Pleaſes, but that there will ſtill be, by the Neceſlity of his Agency, ſome Action or 
other Diſperſed and Diffuſed thro” the whole Expanſe of Space, and the Unlimited 


and Boundleſs Extent of Being. On the Contrary, it has been Shewn, that there is 


no Vacuum in Nature, but that all Things Conſiſt of a Plenitude of Action, and 


that it is Diverſified and Changed into an Infinite Variety of Expanſive and Con- 


tractive Forces, into which Ather, Fire, Air, Water, and Earth, and the ſeveral 
Planets, Sun, and Stars, are Separated and Divided; and by Conſequence, or a Poſte- 


riori, there muſt be an Infinite, Eternal, and All-Wiſe Agent; And the Particular 
. Diſpoſition of Things, or of the Expanfive and Contractive Forces, or of this Infi- 
nity of Action, muſt be the Reſult of his Will and Plealure, tho the Infinite Action 


bor Plenitude of Being is N eceſſary from his Infinite Agency. 


AN by Conſidering Things in this Way, there is a Plain Clin bet wirt the 


Author of Nature, and that Nature, which is Produced and Derived from him; and 


they Mutually Infer each Other; We Conclude, what the Effect muſt be from the 
Cauſe, and what the Cauſe muſt be from the Effect, and that there muſt be an In- 
finite Action from an Infinite Agent, and, Reciprocally, an Infinite Agent from 
an Infinite Action; Which has not been done by any Philoſophy; and the Reaſon 


bol it is, becauſe no One has hitherto. been Able to Reduce all Matter, and the Pro- 
perties of it, to Action, which has been always Eſteemed to be a Mere Paſſive Sub- 


ſtance, whereas we have Evinced, that it Conſiſts Entirely in Action, which is the 
Eſſence of it, and that all it's Qualities and Affections are Owing to a De- 
grees of it's Expanſive and Contractive Forces. 

TIE Third Propoſition is, that That Unchangeable and Independent a which 
has Exiſted from Eternity, without any External Cauſe of it's Exiſtence, muſt be Self. 
Exiſtcnt, that is, Neceſlarily Exiſting. 

BUT it may be Said by thoſe, who Defend a Self. Exiſtent Nature againſt a Su- 
preme Being as the Author of it, that this Propoſition might be True, if there was 
no Neceſſity in the Nature of Things themſelves, from whence a Mutual Dependence 
of Beings amongſt one another Ariſes, and from which Neceſlity of Nature, which 
is Self-Exiſtent, an Endleſs Progreſſion of Cauſe and Effect is Derived ; But, if there 

is ſuch a Neceſſity in Nature, All, they will Say, which can be Granted is, that 
That Neceſſary Connexion, which there is betwixt Cauſe and Effect in a Mutual 
Dependence upon cach Other, Ariſing from the Nature of Things themſelves, is 


_ Selt-Exiſtenty or is Neccllarily Exiſting ; Thar therefore One Neceſſary, Unchangeable, 


and Independent Being is not Proved, a8 it's Self. Exiſtence; They will Own, That 
e and Independent Exiſtence is Self- Exiſtence, or a Neceſſary Exiſtence, 
but that this belongs to one Certain Being in Diſtinction to Nature, and the Mutual 
and Neceflary Dependence of Things upon each Other, is what they Want to See 
Demonſtrated, and upon which the whole Controverſy Turns, and which will Re- 
quire a Greater Depth in Philoſophy to ae than, I am Afraid, this Demonſtration 
is Maſter of. 

As to what is Said Fo. that, to be Self-Exiſtent, is, not to be Produced by 
it's Self, but to Exiſt by an Abſolute Neceſſity, Originally in the Nature of the 
Thing it's Self; Be it ſo, tho what any One can Mean by Self- Production, but Self- 


Exiſtencc, do not Eaſily * The Queſtion yet . hitherto Undeter- 


mined, 
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Chap. 


mined, and Made. int: the Deiſt and the Atheiſt, Namely, Whether this Selk. 
Exiſtence Appextains to God, or to Nature, and there has been nothing yet Alledged, 


Wick Res i os, the One, or wien, it of . Other. In the. Procels of this 


= ; #71 25 8 
” > ; 


Propokition it is Inferred, 

1. Taar the only True: Idea of a Self. Exiſtent; or Necellariy Exifting Being is 
the Idea of a Being, the Suppoſition of whoſe Non-Exiſtence is an Expreſs Contra- 
diction,” which by any Thing, which has been hitherto” Shewn, may be as well Af— 
firmed: of a Sclf-Exiftent Nature, as of a Self- Exiſtent Being, Different and Diſtinct 
from it; For, if Nature is Self. Exiſtent, and therefore Neceſfarily Exiſting, which is 
ſtill to be Proved by this Demonſtration, that it is not, it muſt be a Contradiction to 
Suppoſe : it not to Exiſt; And by Nature, the Defenders of it againſt a Supreme 
Being, Diſtinct from it, will not Mean Matter or Motion, but thoſe Eternal Laws of 
3 85 which, tho' eee to us, have 18 Obtained in the Vniverle, and 


ever il Obtain. 
Bur, as no Patrons of Atheifm can ever Shiew! wat thoſe Ereiall | Laws, and 


Self-Exiſtent Ones, of Nature are, ſo their Cauſe is Deſperate and Indefenſible; On 
the Contrary, as the Aſſertors of a Supreme Being can Evidence, that there are 
Marks and Characters of an Infinite and All- Wiſe Contrivance in the Conſtitution, 


Order, and Harmony of the whole Fabrick, they may from thence Shew, that there 
is an Almighty, Eternal, Self. Exiſtent, and All-Wiſe Author of it. 


24, Ir is Inferred, that there is no Man whatſoever, who makes any Uſe of is 


Reaſon, but may Eaſily become more Certain of the Being of a Supreme, Indepen- 
dent Cauſe, than he can be of any Thing elle, beſides his own Exiſtence. 
Tuls yet is not Certain, or Proved, from any Thing, which Foregocs, only, that 


there is ſomething Eternal, Self-Exiſtent, and Independent of any other Cauſe, but 


whether it is God, as the DP Athrms, or Nature, as the 1 1 10 is e as yet, 
Undetermined, 


34. Ir is Inferred, that Des currers Prof" of a God "EE an Idea of him, is not 


Tuſt or Concluſive; Which has been, in a Former Chapter, Particuldtly Inquired into, 
and Shewn to be Weak and Abſurd. 
4th. Ir is Inferred that the Material World cannot Poſſibly be the Firſt and Ori- 
ginal Being, Uncreated, Independent, and of it's Self Eternal. 
IN Order to Evince which, Nature is Reſolved into the Form or Diſpoſir tion of 
the World, into the Motion Obſeryable in it, and into the Matter of it ; None of 
which are ſaid to be the Firſt ONES Being, Uncreated, Independent, and of them- 


ſelves Eternal. 


Bur if this Peionfiration is altogether Unacquainted with what Nature, or a 


True Philoſophy, is, it only Argues and Aſſerts in the Dark, and nothing can be 


Produced by it, in Conviction of an Atheiſt. 

For Firſt, as to the Form or Diſpoſition of the World, no Athciſt will Maintain, 
that the Preſent, or any other Particular, Form is Neceſſary, but will Affirm with 
the Deiſt, that the Univerſe may have Undergone Various Forms and Changes, which 
yet, he will Say, do all of them Reſult from Certain Eternal and Self-Exiſtent Laws 
in Nature; Thus, he will not Deny, that there arc Various Seaſons. in the Year, in 
which Plants and Inſects Riſe, Come to Perfection, and Decay, Revive again, and fo 
Run the Round of their Exiſtence ; That Stars and Planets may do the Same; And 
yet, that all theſe Viciſſitudes and Alteations may be Owing to ſome Eternal, Self, 
Exiſtent, and therefore Neceſſary, Laws of their Being and Acting; This, tho' he can- 
not Prove, he may Imagine and Surmiſe, and there is nothing Produced in this De- 
monſtration, which ſhould, or can, Convince him of the Contrary ; ; Becauſe it does 
not Enter into the Reality of Things, or into an Inquiry of what Nature is, but 
Diſcourſes Metaphyſically, and Generally, about theſe Matters, with little Knowledge 
of, or Concern about them. 

SECOND, as to Motion, whatever the Author Mr. Tulaud, who is Cited, > Ke 
Concerning a Conatus to Motion, or whatever his Character is, I have nothing at 
Preſent to "Say to Either, whoſe Tenets and Principles I have Conſidered upon other 


Occaſions; I ſhall only Say here, that an Atheiſt is not to be Convinced by an Ar- 


gument from any Particular Motion, not being Neceſſary; Becauſe, tho any Certain, 


or Determined, Motion is not IT} or SET TRE it is not Shewn, that the 
| Principle 
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Principle and wp 
if we Allow the Gravitation of Matter, that is, of evety Part of Matter to every 
Part of Matter, which Sit 72 Newton Affirms, and is little more than Mr. Talands 
Conatus to Motion; For if ſo, that Principle of Gravitation may be Self. Exiſtent and 
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uſe of it may not be ſo, in the Real Nature of Things; Efpecialtys 


Eternal, as that of Hpicuruss Atoms was Suppoſed, to be; and, where there i is a Pre- 
We of One to the Other, Motion will be Neceſſarily Produced: 
IIb, as to Matter, That, in this Demonſtration, is likewiſe not proved not niſl 
Neceffary, unleſs upon two: Suppoſt itions, which are Precarious, and therefore not 


Sufficient to Convince an Atheiſt 3, The Firſt Suppoſition is, that there is a Va. 
cuum in Nature, which, as I have before Shewn, is not, nor can be, Proved by any 


Philoſophers, , unleſs by Suppoſing the very Thing in Queſtion, Namely, that there is 
a Vacuum, Part the 1 /f. of this Philoſophy, in the Chapter Concerning a Vacuum 
The Second Suppoſition is, that, if Matter Neceſſarily Exiſts in one Place, it mult 
therefore Neceſlarily Exiſt in every Place, which is not Juſtified by any Reaſon or 

Argument For, tho the Eternal Laws of Nature might, by Certain Mutual Attractions, 
Amaſs ſeveral Proportions and Quantities of Matter to the Sun or Stars, to the Pla- 
nets or Comets, it would not from thence Follow, that thoſe Laws ſhould Diſperſe 


and Diffuſe it every where, but rather the Contrary; But, which is more, this Argu- 
ment from Matter Proceeds upon an Entire Ignorance of what the Nature of it is, 


which if it ſhould Happen to be Different from what the Preſent Demonſtration 
Conceives it to be, the whole Reaſoning on this Head is Weak and Inconcluſive; 
and This we have Shewn to be the Caſe, as we have Evidenced it to Conſiſt in Action. 
which is here Imagined to be Merely Paſſive, and that ſuck Action is Made 375 of 
the Various Degrees of the Expanſive and Contractive Forces. 

As to what Sinoxa is Cited afterwards to Say, that there is no Difference of Sat 
Nances, and that. One Subſtance cannot Produce Another, and therefore, that an 
Almighty, Independent, and Supreme Being, cannot Produce a World or a Univerſe, 
Diſtin& from it's ſelf; It is ſaid Entirely without Proof, as it is likewiſe Affirming 
the very Thing in Queſtion, that every Subſtance is Neceſlarily Infinite, and "theres 
fore the Univerſe. which is a Subſtance, is Neceſlary and Infinite, and Includes all 
Being within it, and Conſequently, that there is no God Diſtinct from the World, 
or the Univerſe ; Which are all of them Aſſertions only in Different Words of what 
was to have been Shewn, that Nothing, No Being, or intelligence, Exiſts Diſtinct and 
Independent of Mere Nature. 

So that hitherto, here is no Demonſtration on the One Side or the Other, the 
Matter, as yet, is wholly Undetermined, and all Centers and Ends in Bare Affirma- 
tion; On the Side of the Deiſt, that there is a Supreme Self- Exiſtent, and Indepen- 
dent Being, Diſtinct from the Univerſe, and who is the Cauſe and Author of it, 
and on the Side of the Atheiſt, that there is no ſuch Being, but that the Univerſe 


it's {elf is the only Self- Exiſtent, Neceſſary, and Independent Subſtance, and that 


Things could not have Exiſted in a Manner Different from what they do. Ocellus 
Lucanus is afterwards Quoted under this Propoſition, and whoſe Authority and An- 
tiquity Mr. Blount, it ſeems, is Pleaſed to Oppoſe to That of Aeſes; Whereas he docs 
not Appear to have been an Atheiſt, but of Plato's, and Ariſtotles Opinion, and his 
Followers, to Wit, that the Univerſe was Eternal, tho' Created, Produced, or Impreſſed, 
by an Infinite Mind, which is a Doctrine not much, if any Thing Different, from that 
of Moſes, Rightly Underſtood, as we have Formerly Shewn ; Princip. of Philos. Part. 
1 iſt; 3 And that theſe were the Sentiments of Ocellus Lucanus is Evident, becaule tho 


in one Place he Says, "AyeryTov To Tar, < a Hegg, in another, that it is, "Arapxar 9 


a and in a Third, that x00w0s avs g eaurg <iNs en, % aum 2] Nagl 
Toy u alaya, yet in Other Places he tells, us, that 7D dE e % aps % Ng or, 
90 p, that ou TOY X90 (L0Y appuoricy. TRUTHS 9 amo 0 Oess. From whence it 1s 
Manifeſt, that he both Aſſerts the Eternity of the World, or the Univerſe, and that 


there is a Wiſe and Intelligent Being, which Actuates, Informs, and Supports, Be 
Whole Fabrick or Frame ar Nature. 


HOWEVER, be Ocellus Lucanuss Opinion, or Plato's, of Ariſtotle , What it will, in 
Relpect of Atheiſm or Deiſm, a Deciſion of the Diſpute is not from thence in the 
leaſt Advanced by it; the Controverſy Remains, where it was, and there is nothing 
yet Urgcd in the Preſent Demonſtration, which is Concluſive of the Latter ; In fine, 

there 


Chap. vo 0 of the Being bf 4 God. 


there does not ſeem to be any other Way of Proving the Being of a God fron 
Nature, and the Univerſe, but by knowing what Nature is, and in what it Conſiſts; ; 
If we are Ignorant of the Laſt, we cannot Artive at a Knowledge of the Firſt; we 
are only Entangled and Confounded with Idle, and Metaphyſi cal Reaſonings, with: 
out being Able to Affirm any Thing with Solidity or Certainty ; All is Cobweb, and 
Fine Spun Thoughts, and Nice Speculations, and we ſhall find nothing on either 
Hand, unleſs Abundance of Abſtracted Terms, Abſtruſe Words, and Mere Sophiſtry 
and Chicaning. 

Bur, if Nature is Proved to Depend upon Adlon, and that Adtion is Gel to 
Subſiſt in an Infinite Variety and Extent of Expanſive and Contractive Forces From 
an Infinite Action, and the Order and Diſpoſition of ſuch Action into it's ſeveral 
Forces, we Immediately come to an Infinite and All-Wiſe, and All-Powerful Agent, 
and Vice Verlaz which therefore Mutually Evince and Inter each other, according to 
what has been before Repreſented. 


PROPOSITION the Fourth is, That, what the Subſtance or Eſſence of that Being, Dr. Clarke, 


which is Self-Exiſtent, or Neceſſarily Exiſting, is, we have no Idca, neither is it at all Prop. 4- 


Poſlible for us to Comprehend it. 

'Tatrs will be Allowed by the Atheiſt, as well as the Deiſt ; For, tho the Former 
Aſſerts, that the World, or the Univerſe, or Nature, is that Self. Exiſtent, or Neceſſa- 
rily Exiſting Being, he will not Affirm, that he Underſtands what Nature is, or that 


he Knows the Subſtance or Eflence of Matter or the Mind, or that it is at all Poſſible 


for us to Comprehend either of them; So that here is no farther Argument Alledged 
for the Proof of Deiſm, than of Atheifn, and is a Conviction, that both the One rd 
the Other Reſt in General and Abſtracted Terms, without Inquiring, what God, or Nature 
is; On the Contrary, in our Doctrine of the Expanſive and Contractive Forces, we 
have Endeavoured to Explain, what Nature is, and what the Author of it. 
HoweEVER, from this Propoſition is Inferred the Weakneſs of ſuch, as have Pre- 
ſumed to Imagine Infinite Space to be a Juſt Repreſentation or Adequate Idea of 
the Efſence of the Supreme Cauſe; This is the Notion of Mr. Raphſor, de Spatio Reals 
& TInfmito, which, in the Firſt Part of the Principles of Philoſophy, we have Shewn 


to be Falſe, and that Space is nothing in Reality, unleſs an Abſtracted Idea; Beſides 


which, Infinite Space can neither be the Efſence of God, nor the Attribute of Ain, 
becauſe he is an Infinite Agent, whereas Space is an Empty, Unactive, Nothing; On 


the Other Hand, the Ariſtoteliaus, and School- Men, much better Define his ee to 


be Purus Actus, that is, if they Mean by That, Mere Agency or Intelligence. 


PROPOSITION the Fifth is, that tho' the Subſtance, or Eflence, of the Self-Exiſtent Dr. Clarke, 


Being is it's ſelf Abſolutely Incomprehenſible to us, yet many of the Eſſential At- Prop. 5. 


tributes of his Nature are Strictly Demonſtrable, as well as his Exiſtence ; Thus, in the 
Firſt Place, the Self. Exiſtent Being muſt of Neceſlity be Eternal; In Explanation of 
which it is Added, that becauſe Something muſt of Neceſlity be Eternal, thercfore 
it muſt be Neceſſarily Self-Exiftent ; and becauſe it is Impoſlible, but Something muſt 
be Selt· Exiſtent, therefore it is Neceſſary, that it muſt likewiſe be Eternal. 

As to the Propoſition, Thoſe, who Affirm Nature to be the Self-Exiſtent Being, 
will Equally Own the Main Parts of it, Changing his for its, with thoſe, who Ar- 
firm, that a Supreme Being, Independent of Nature, is that Self. Exiſtent Being; There 
is therefore nothing Proved in this Propoſition to make us Believe the One, more 
than the. Other, and the Atheiſt and Deiſt are ſtill where they were, Notwithſtanding 
the Force and Evidence of this Propoſition. 

As to what is Said of the Connexion betwixt being Eternal and Self. Exiſtent, there 
is this Diſtinction in our Ideas of them, Namely, that every Thing, which is Self- 
Exiſtent, is Eternal, but every Thing, which is Eternal, is not Self-Exiſtent, as is Ac- 


nowledged by thoſe Divines, who Believe the Eternity of the Son, and his Genera- 


tion, or Origination from the Father, amongſt whom is the Preſent Ingenious Per- 
fon, and by thoſe Philoſophers, as the Platoniſts, and Ariſtotelians, who Held the E- 


ternity of the World, and yct the Ercrnal Production of it from an Eternal 
Caule. 


Taz Sixth Propoſition is, that the Self-Exiſtent Being muſt of Neceſſity be Infinite Dr. Clarke, 


and Omnipreſent. 


Tuts 
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768 Of Ds. Clarke's Deininftr ation Bock VI. 
| Tris Propoſition will likewiſe be Athrmed by the Aſſertors of a Self. Exiſtent Nas 
= | ture, Independent of a Supreme Being, that is, that Nature is Infinite, and every 
4 where, or, that the ſame Laws of Being and —_ Exiſt thro re whole Univerſe, 
and in every Part or Portion of it. | 
NoTwITHSTANDING which, from this Propoſi tion it is Wen 
1/. Thar the Infinity of the Self- Exiſtent Being muſt be an 2 of Fuls 
neſs, as well, as of Immenſity, that is, it muſt not only be without Limits, but alſo 
Without Diverſi ity, Defect, or Interruption, and therefore not the World, or Matter, 
but a Supreme and Al Win Intelligence, Diſtinct from Either, muſt be this Self. Ex- 
iſtent Being. 5 
Bur it may be Replied to this, chat if infinity belonged to the Self. Exiſtent "nM | 
not only in Reſpect of Immenſity, but in Reſpect of Fullneſs, a Supreme and All- 
Wiſe Intelligence, if he is the Self-Exiſtent Being, muſt have that Infinity of Full- 
neſs, that is, he muſt have no Aſſignable Vacuities in himſelf, but muſt be One So- 
lid, Conſiſtent, Compacted Maſs, without Diverſity, Defect, or Interruption; which 
is Giving us the Image of a Supreme Being, Compoſed of Denſe and Groſs Matter, 
and may be therefore Juſtly Reſembled to that Image, which Aaron Made, both as 
to the Clumſineſs of the een and the Ridiculouſneſs and Abſurdity of the 
Repreſentation. 7 
ON the other Hand, Nature, for all that is yet proved, may be Infinite, tho' with xz 
Various and Infinite Degrees of Fullneſs, (Nay, if there was only. One Certain De- C | 
gree of Fullneſs, upon that Account it would be Finite, and therefore it may be 1 
Said, that it is Infinite as to its Immenſi ity, and as to it's Degrees of Fullneſs; Thus, 
One Part of Space may be Full of a Stronger or more Conſtipated Force and Action, 
and Another of a Weaker or more Diffuſed and Diluted; And all may be Derived 
from the Infinite Mind or Agent, as an Infinite Effect from an Infinite Cauſe. _ 
24d. Tar the Self-Exiſtent Being muſt be a moſt Simple, Unchangeable, Incorrup- 
tible Being, without Parts, Figure, Motion, or Diviſibility 3 Whereas, Infinity does not 
Suppoſe, that, what is Infinite, muſt be a moſt Simple, Unvaried, and Uninterrupted 
Being, without Parts, Figure, Motion, or Diviſibility, which are the Deſcriptions of 
an Abſtracted Space; Becauſe, if Space is Infinite, as it is Acknowledged to be, the 
Univerſe may be Infinite, which Conſiſts of that Space, with ſeveral Corruptible, 
Changeable, and Moycable Subſtances in it, which Univerſe, will be Said, is not Leſs 
Infinite for having theſe Additional and Acceſſory Beings in it; Since no One, it is 
Imagined, can Shew, that Nature, or the Univerſe, is not Infinite, becauſe a Fire, or 
a. Sun, Burns, or a Planet Revolves within it's Verge or Extent 3 So that we may ſtill 
Conclude, that there is nothing yet Alledged by this Metaphyſical Demonſtration, 
which can Inform us, whether God or Nature is this Self-Exiſtent Being, which is 
the only Point in Queſtion. 
Dr. Clarke; PROPOSITION the Seventh is, that the Self. Exiſtent Being mult of Neceſlity be but 
Prop 7- One, which is Said to Follow from his being Neceſſarily "Exiſtent ; Since therefore 
That Propoſition has been Examined, there is no Occaſion to Inquire into the Evi- 
dences of This, Eſpecially, Sceing the Atheiſt will, if he has any Reaſon, Acknow- 
ledge, that Nature is but One Thing, if it is Self. Exiſtent, that is, that it is one Infi- =} 
nite Syſteme Governed and Actuated by the Same Laws of Being and Acting, which E 
are, have been, and always will be, Neceſſary and Eternal, and this is the Thing to © 
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be RKefuted. - 
ba ee P! Roposiriox the Eighth i is, that the Self-Exiſtent and Original Cauſe of all Things G 
o. muſt be an Intelligent Being. 1 


Tuts 1 Have Affirmed to be the N Queſtion, in/which, J have ſaid, Lies the 
whole Streſs of the Controverly betwixt the Atheiſt and the Deiſt, and which, upon 
Some Occaſions, has been Diſputed with me; when yet, this very Demonſtration does 
in Fact Own it, which Says, in this Propolition Lies the Main Queſtion betwixt us and 
the Atheiſts; For, that Something mult be Self-Exiſtent, and that That, which is Self- 
Exiſtent, muſt Neceſſarily be Eternal and Infinite, and the Original Cauſe of all 
Things, will not Bear much Diſpute; Notwithſtanding which, it has Spent Seven 
Propoſitions, and it's Arguings upon them, to Contradict and Confute the Atheiſts, in 
which Propoſitions yet it Owns, that both the Atheiſt, and the Deiſt, do Agree, and 


in which I have Endeavoured to Shew, there is no Diſſenſion betwixt them ; which is 
| Something 


— 


Eo Ek 1 8 
. Chap. * f the Being of a God, 769 
. Something Admirable, and has an Appearance of Artifice, rather than of any Solid 
1 or True Reaſoning. 
Wir afterwards Follows to Nene the Being of a God Independent of Nutter 
and that the Self-Exiſtent Being is a Wiſe and Intelligent One, is from the Same 
Topicks, which have been always made Uſe of by the Aſſertors of ſuch a Being, that 
is, from the Harmonious and Beautiful Structure of the World, and all Things in it, and 
are Celebrated in all Chriſtian Writers from St. Paul, down to the Late Eminent Hugo 
Grotius, the Excellent Mr. Ray, in the Wiſdom of God in the Creation of the World; and 
Others, and which, as we Acquieſce in, ſo we have no Reaſon to Contradict, but Affirm. 
Ir was my Intention to have Examined into the Notions of a New Patron of 
the Connexion of Ideas, as to his Truths, Relating to the Deity 3 but they ſo En- 
tirely Depend upon what has been already Conf! dete, that there is no Manner of 
Occaſion to Enter into a Diſquiſition of him upon this Head, however, to 2 his 
Admirers, we ſhall not Refuſe that Trouble. 
Tux firſt Article, or Propoſition, of this Section is, That, whore there is a Subordina- ink Volk: 
tion of Cauſes and Effects, there muſt Neceſſarily be a Cauſe in Nature, Prior to the gion of Na- 
Reſt, Uncauled ; Or thus, where there is a Series, in which the Exiſtence of One ture Delinca- 
Thing Depends upon Another, the Exiſtence of This again upon ſome Other, and ſo © 0 
Upwards, as the Caſe ſhall be, there mult be ſome Independent DG, upon whom 
it doth Originally Depend. | 
TEIs is Exemplified in the Following Water; If Z (Some Body) be Pur into 1105 
tion by 7, T by , and X by V, it 1s Plain, that X Moves 7, and Y Moves Z, only 
as they are Firſt Moved, X by , and 7 by X: that Z, J V are Moved, or rather 
Z TTA Taken together, are Oe Moved: that V Stands here, as the Firſt Mover or 
= Author of the Motion, Unmoved by any Other: That therefore, without M there 
L] | would be a Moved, without a Mover, which is Abſurd : And Laſtly, that of what 
a Length ſocver the Series may be, the Caſe will be ever the Same, 3. e. if there be 
no Firſt Mover Unmoved, there muſt be a Moved, without a Mover, 
Bur this Grand and Oftentatious Way of Reaſoning of Z +7 + Depending upon 
the Firſt Moyer , as if there was ſomething Mathematical in the Demonſtration, is 
nothing more than what is Aſſerted in the Second Propoſition of the Foregoing De- 
monſtration, that there has Exiſted from Eternity ſome One Unchangeable and In- 
dependent Being; if not, there muſt have been an Infinite Succeſſion of Changeable 
and Dependent Beings Produced One from Another, in an Endleſs Prog greſſion, 
without any Original Cauſe at all; And the Anſwer, which may be made to ſuch 
a Kind of Reaſoning is the Same, and therefore need not be here Repeated ; It alſo 
Falls in with Mr. Locke's Way of Conſidering theſe Matters, which has been before 
Inquired into, and Conſequently on that Account allo does not Require a Particular 
Confutation. | 
War I ſhall here farther Obſerve, in Relation to this Mlechraich Proof of a Su- 
preme Being, is, that if Z is not put into Motion by 27. 7 by A, and X by V. ot © == 
Z +X+7T by V but if Z Moves Y and Reciprocally 7 Moves Z, Y Moves X and 5 1 
X Moves 2, Cc. or Z ＋ A Moves V and WV Moves Z +X +7 by any Neceſ- = 
ſary, Eternal, and Fixed Laws of Nature, or Atttaction, or Gravitation, this whole 
Reaſoning Falls to the Ground. 
E BESIDES, to Prove there muſt be an Original Mover, as W, it 1s Sobicd; hat Z 
1 is Moved by 7, Y by X, and X by V; that is, if we go no Higher than J 7 is the 
; Firſt Mover, if no Higher than M X is the Firſt Mover, and if no Higher than , 
Wis tha Firſt Mover; Xo that to Prove an Original or a Firſt Mover, it is Suppoſed 
there is One ; which is a very Emphatical, as well as a Sagacious, Way of doing it. 
What is afterwards ſaid of a Chain, with it's Links, Hanging i in the Air, it well enoagh 
Explains, what Notion this Philoſophy has of an Eternal Progreſſi ion of Motion, or 
Things, without an Original Caule, but is not Significant to The Proving, either for 
or againſt it. 
AND now, after thus Freely Inquiring into the Demonſtrations of a God by the 
Preſent Philoſophers, it will not, nor can be, Imagined, that I Deny ſuch a Being, but the 
Preſent Philoſophick, or Metaphyli cal, Demonſtrations of One; Since I have Shewn, that 
a Supreme and Intelligent Being is Strictly Demonſtrable Ro a True Underſtanding of 
Nature, and the Infinite Forces, and the Infinite Variety of Actions in it, Diſpoled 
. and 


_ N Fe FE OD = Ate re — _— = \ — re 
2 = \ 2 OC ITT q T 
— 2 = - E E ml 1 8 
— —  — — — — — —— - 1 — 
cy — SUIT. 2 5 9 n 
. 


15 Of Dr. Clarke's nn Kc. | Woke VI; 


and Adjuſted i in the Wiſeſt Order, and according to the Exacteſt Occonomy ; That 
the Chriſtian Religion, of the Truth and Divinity of which I have Formerly given 
a Demonſtration, does, Independent of Reaſon and Philoſophy, Afford us another 
Unconteſted Proof of a like Being; And that the Providences of God, Exerciſed by 
him over Nations and Fünsen and Particular Kerlen, are full and Sonnmelss 
Evidences of his Exiſtence, - | 

[ have only Impartially and Sincetcly: Tiered into the Cauſe betwixt the Atheiſt 
and the Deiſt, as it has been hitherto Managed; and upon the Sum, I cannot but Con- 
clude, that Neither of them are much Acquainted with the Merits of it; becauſe they 
Underſtand little or nothing of Nature, the Comprehenſion of which is, in ſome 
Degree, Entirely Neceſſary t® the Determining a Controverſy, which . Concerns tho 
Author, and Origin, of the whole Syſteme; which yet is Neglected, and all is Reſol- 
ved into General, Metaphyſt cal, and Abſtracted Terms, which a Man {hall not be 


Extremely the Wiſer for Knowing. 


I have been likewiſe more Open, Explicit, and Unreſerved in this Jae, that 


Men, by Seeing the Difficulties, which Attend ſuch Abſtruſe Speculations, may be 


more Ready to Acknowledge the Neceſſity of, as well as the Infinite Wiſdom 


and Goodneſs of God in, his making a Revelation of himſelf to the World, 


Dr. Clarke, 
Prop. 10. 


in the ſeveral Ages and Periods of it, by the Patriarchs before and after the Deluge, 
by Moſes, and at Laſt, by his own Son, the Great Fullfiller of the Law, and of Pro- 


phecies, the long Expected Meſſiah of Mankind, the Divine Word, or Ab vos, and 


the Eternal Begotten of his Father. 
Bur what has ſtill Farther Confirmed me in this Way of ley: is, that . bud 
very little Difference betwixt the Atheiſt, and the Deiſt, as to their Notions, or their 


Practices in Moral Matters, they are Equally upon the Foot of Reaſon, or the Con- 
nexion of Ideas, Equally Deſpiſers of the Chriſtian Goodneſs, and Equally Strangers 
to Philoſophy and Nature; Which is not to be Known by Metaphyſical Abſtractions, 


nor yet, even by ſome Tan Experiments made in Chymiſtry, Anatomy, Hydro- 


ſtaticks, Mechanicks, or any other Way; but by Conſi dering the whole Order, and 
Syſteme of it, which Lies Plain to every One's View, and is the Subject of every 
One's Obſervation; For is it not very Abſurd, that Philoſophers ſhould Pretend to give 
an Account of Theſe, or the Other, Experiments, made by a Few, when they cannot 
Solve any One Common Phænomenon, or Appearance, in the Whole Fabrick? _ 
I ſhall only here Add, that it is a Lamentable Caſe, and which Deſerves to be Conſidered 
by Learned and Good Men, that all our Philoſophy is Derived to us from Popiſh Countries, 


which Abound in Superſtition z Namely, from: 1aly and France; and it is not Impoſ— 


ſible, or Unlikely, but that the Fopperies and Follies of the One, which could not 
be Reliſhed by Underſtanding and Thoughtful Men, might give an Impreſſion of A- 
theiſm, or Deiſm, to the Other; and Hence it was, that Galileus in Italy, and Des- 


Caries in France, it is Probable, Met, the Firſt with ſuch Severe Uſage, and the Laſt 
with ſo little Encouragement. . | 


Asto the Freedom of Will, or Man's being a Free, and not a Neceſſary, Agent, nor 


Determined by any Impulſes from External Nature; It is as Evident, that we have 


a Power of Beginning Motion, and Directing our Actions this or that Way, or in 


this or that Manner, as we Pleaſe, as that there is ſuch a Thing as Motion, or Thought, 
and there Wants no more, nor other, Arguments to Prove it. 


AND, as to what is Alledged by Mr. Hobbs, or Sinoxa, that the Will may Poſſibly 
be Determined by ſome Impulſes from External Nature; If it were ſo, it would 
Render it ſo Whimſical and Ridiculous a One, which hould by Fits and Starts, upon 
every Determination of our Will to Move our Hand Backwards or Forwards, be 


Suppoſed to make it's Inſults upon our Minds, that no Rational or Conſidering Man 


can ever Fall in with ſuch an Abſurd Notion of it. 

I have all along here Repreſented the Argument, as Lying betwixt the Atheiſt, and 
the Deiſt, in Order to make the Controverſy General, but am far from Imagining, 
or Suppoſing, that the Philoſopher, here Referred to, is to be Ranked with Either, for 
whom, as a Perſon of Religion, and Learning, tho' I Diſſent from many of his No- 


tions in Both, I have a Great Eſteem and Value. 


CHAP, 
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e eee VI. 
Concerning. the Moral Relation f this Philo . 


* FrTER a Diſtinction of Proportional, Natural, and Inſtituted or Voluntary Of the Moral 
Relations, we are Directed to thoſe, which are Moral; the Firſt Three „ 
a whether Juſtly Diſtinguiſhed or Explained, we ſhall not now Wa fi ince they Mr. Locke's 
are not of any Concern to the Preſent Argument. BR” oh. 
Ar. 1. As to Moral Relations, the Account in General is, that they. are I Book 2. 
Actions with their Various Ends, Objects, Manners, and Circumſtances, Formed into 
Diſtinct Complex Ideas, and from thence may be Termed ſo many Mixed Modes, a 
great Part whereof have Names Annexcd to them, as Gratitude, and Polygamy; the 
Underſtanding the ſeveral Simple Ideas, which Enter into the Whole Compoſition 
of theſe Mixed Modes, to which we Athx Certain Names, is Neceſſary to Denomi- 
nate them Clear and Diſtinct. 
Arr. 2. And their Conformity to, or Diſagreement with, ſome Law, to which 
they are Referred, that is, whereby Good or Evil, Pleaſure or Pain, is Drawn on us 
from the Will and Power of the Fer, is Neceſſary to Denominate them Mo- 
rally Good or Bad. 
Axr. 3. Which Good and Evil, Pleaſure or Pain, Attending our Obltarattces.. or 
Breach, of the Law, 7 the Decree of the Law-Maker, is, What we Call Reward and 
Puniſhment. 
Or theſe Laws, it is Said, there are Three Sorts, with their Three. Different 
Enforcements, or Rewards and Puniſhments; For, ſince it would be Utterly in Vain 
to Suppoſe a Rule Set to the Free Actions of Man, without Annexing to it ſome 
Enforcement of Good and Evil, to Determine his Will, we muſt, whenever we Sup- 
992 a Law, Suppoſe alſo ſome Reward or Puniſhment Annexed to that Rule. 
TE Laws, to which our Actions are Referred, are Suppoſed to be either, the Di- 
vine Law, or the Civil, or the Law of Opinion and Reputation, to which is Sub- 
joined the Philoſophical Law; by the Relation theſe Complex Ideas, or Mixed Modes, 
Bear to the Firſt of theſe Rules, Actions are Sins or Duties, to the Second, Criminal | 
or Innocent, to the Third, Virtues or Vices. 
_ ARrt.. 4. Firſt, as to what Reſpects the Divine Law, by that is Meant, OY is 
Promulgated to Men by the Light of Nature, or the Voice of Revelation, neither 
of which, it is Said, any One can be ſo Brutiſh as to Deny; This Section goes on to Mr. Locke, 
Tell us, that God has a Right to give a Rule, that we are his Creatures, that he 5.8. Chap. 28. 
has Wiſdom and Goodneſs to Direct our Actions to that, which is Beſt, that he has ek. 2. 4 
Power to Enforce it by Rewards. and Puniſhments, of Infinite Weight and Duration, 
in another Life, for no Body can Take us out of his Hands; This is Said, however, 
E1 to be the only True Touch-Stone of Moral Rectitude, and by .Comparing them to 
FT] this Law it is, that Men Judge of the moſt: Conſiderable Moral Good or Evil of 
+ their Actions, that is, whether as Duties, or Sins, they are like to Procure them Hap- | 
pineſs, or Miſery, from the Hands of the Almighty. 108 
._ ART. 5. Sccond, as to the Civil Law, which is the Rule Ser by the Common 
Wealth to the Actions of thoſe, who belong to it; This is Propoſed, as another Stan- 
dard, to which Men Refer their Actions, to judge whether they be Criminal or not; 
This Law no Body is Said to Overlook, the Rewards and Puniſhments, that Enforce 
it, 1775 Ready at Hand, and Suitable to the Power tat r makes it, Which is 2 Force 
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| ART. 6. Third, as to the Law of. Opinion and onion That i is, in this Philo- 
ſophy, Eſtcemed to be the Meaſure. of what Men Generally Call Vertue and Vice; 
ſince, where they Stand for Actions, which, in their own Nature, are Right or 
Wiege , are Said to be ſo far Coincident with the Divine Law, and in the 

| E Parti- 


* 2 
* 


| Conn be opal Relations. 


Men in the World, are Conſtantly Attributed only to ſuch Actions, as, in each 
Country and Society, are in Reputation or Diſcredit; and, that this is ſo, will Ap- 
-pear to any One, who Conſiders, that tho' that Paſſes for Vice in one Country, 
which is Counted, a-Vertue in another, yet every where Vertue and Praiſe, Vice and 
Blame, go together ; this Virgil Say 85 Sunt ſua Pramia Laudis and Cicero, Nihil habet Na- 
Turn Preſtantius, quam Honefatem, quam Laudem, quam e : quam . neh, 

ARE 20 he Tells us, are all Names for the ſame Thing. 

I.xIIs is the Language of the Heathen Philoſophers, who well Underſtood, hare 
4 in their Notions of Vertue and Vice Conſiſted; and tho' Vertnes and Vices Changed 
in Different Communities, yet, ſince nothing can be more Natural than to Encourage 

with Eſteem and Reputation That, wherein every One finds his Advantage, and to 
Blame and Diſcountenance the Contrary, tis no Wonder, that Eſteem and Diſcredit, 
Vertue and Vice, ſhould, in a great Meaſure, every where Correſpond with the Un- 
changeable Rule of Right and Wrong, which the Law of God has Eſtabliſhed, there 
being nothing, that ſo Directly and Viſibly Secures, and Advances, the General Good 
of Mankind in this World, as Obedience to the Laws he has Set them, and nothing 
that Breeds ſuch Miſchiefs and Confuſion, as the Neglect of them; whereby, even in 
the Corruption of Manners, the True Boundaties of the Law of Nature, which 
- ought to be the Rule of Vertue and Vice, were Pretty well Preſerved ; fo that even 
the Exhortations of Infpired Teachers have not Feared to Appeal to Common Re- 
pute, whatſoever is Lovely, whatſoever is of Good Report, if there be any Vertue, if 
| there be any Praiſe, &c. Phil. 4.'8, and of this Law, the Enforcements, or the Re- 
wards or Puniſhments, Annexed to it are Commendation and Diſcredite. 
THESE Moral Relations are farther Accounted, as Certain and Diſtinguiſhable, as 
any Perceptions, which we have; for, altho the Rule were Falſe, to which we Refer- 
red and Compared our Actions, yet the Conformity, or N on-Conformity, of our 
Actions to that Rule, would be Viſible enough. 
The Demon- | F. 2. HAVING given as Short an Account, as we could, of this Syſteme of Morak 
* r ty, we ſhall Conſider every Part of it. : 
Neceſſary and Bur Firſt, we muſt Obſerve in General, that this Philoſophy takes a very Iriaccu- 
Fundamental rate Method to Inculcate to us any Principles of Morality at all, before it has Proved the 
ole Being of a God, which is not done, Excepting in Book the 4th. Eſpecially, fince it there 
which Being is Acknowledges, that the whole of Morality docs Depend apon the Demonſtration of 
not Proved. ſuch a Being. 
SECOND, if it be lo, neither the Civil Law, nor the Law of Opinion and Repu- 
tation, can be any Rules, by which we can Judge of Moral Actions; ſince, if Mora- 
lity Depends upon the Being of a God, the Laws of a Common- Wealth, or the 
Law of Opinion and Reputation, or Plain Nature, cannot be any Rules or Standards, 
by which our Actions can be Denominated Moral; ſince Men may make Laws and 
Decrees for the Government of a Community, and they may alſo Think Well 
or III of Certain Actions, and Blame or Commend them, whether there is any ſuch 
we" as a God, or not, and yet they ſhall not be Moral upon. rhat Account. . 


* 
| 
I 


Imo, If our Moral Actions ſhall be Said to Conſiſt in their being our Natural 


or Human Actions, and thoſe Referred to ſome Rule, or other, in General, and 
therefore, that our Moral Actions are to be Diſtinguiſhed from what is Properly 
Called Morality, which Suppoſes the Exiſtence of a God, the Fallacy will be Plain, that 
this Philoſophy Confounds Moral, and Natural or Human Actions; and under thoſe E- 
quivocal Terms would Inſinuate, that they are the Same; for, if our Natural or Hu- 


man Actions, by being Referred to the Eternal Rule of Right and Wrong, or to the 


Law of God, from thence may be Called Moral, as Morality is Said to Depend 


upon the Truth of Almighty God's Exiſting, they cannot without the Greateſt Impro- 


pricty and Confuſion of Language and Words be Termed Moral, when Referred to 
the Law of a Common-Wealth, or to That of Opinion and Reputation; ſince the 
Actions, being only Natural or Human Ones in themſelves, upon Different Referen- 
ces to Diſtinct Rules, muſt likewiſe Receive Different Denominations; and if the one 
are Moral, the other will be more Juſtly Accounted, e to the Rules, to 
which they are Referred, CIVIL or Sociable, ' 
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Particular PO a of their Application, thro' the ſeveral Nations and Societies of | 
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C lap. VI. 18 "of this Philoſophy: WI 


. F. 3. AL ro, what we have Said in the Foregoing Section, would be a Sufficient article the, 
A Confutation of this Doctrine, yet we ſhall not Refuſe to Conſider every Branch of Firſt of Firſt, 
T it. It is Said, in the Firſt Place, that Human Actions, with their Various Ends, Objects, Conjidered and 


Manners, and Circumſtances, are Formed” into Diſtint Complex Ideas, and from Eæamined. 
thence may be Termed Mixed Modes; In Anſwer to which, we ſhall FIRST Say, that 
Nothing of this is Certain, according to the Senſe of the Preſent Philoſophy, which 
makes all Certainty to Conſiſt in the Connexion of Idcas, or in the Agreement or 
Diſagreement of them, as they Lie, and are Abſtracted, in the Mind; Whereas Hu- 
man Actions, and the Circumſtances, which Attend them, Depend upon Things, which 
are External to us, of which we cannot be Certain by any Connexion of Idcas: 
And Indeed, this is the General Failure in the Preſent Philoſophy, which was Avoided 
by the Carteſian, which Proved the Being of a God by Ideas, as they Lay in the Mind, 
and from thence, that God would not Deceive us in Reſpect of External Beings, in — 
which there was ſome Kind of Conliftency; On the Contrary, there is nothing can e n 
be more Unreaſonable, than to make Certainty Conſiſt in the Agreement or Diſa- | ' 
greement of the Ideas of our Minds, and yet at the ſame Time to Speak of Human e 
Actions with their Various Circumſtances, and their Relations to a Rule, as Matters, 
in which we may Arrive at Certainty, when there can be no Connexion of Ideas 
in them; becauſe Human Actions, and their Reference to a Rule, are External to 
the Abſtracted Ideas of our own Minds „ PD N 
SECOND, Let us Inquire into the Method, which this Philoſophy Teaches in Com- Mr. Locke, 
pounding Mixed Modes; we are therefore Directed, in the Firſt Place, to be Clear es D ae 
and Diſtinct in our Simple Ideas, into which ſuch Modes are always Reſolved, and, 5. 18. 
afterwards, to be Certain, that we have neither More nor Fewer Simple Ideas in the 
Complex One, than what Properly belong to it, and to which we have Affixed Chap. 28. f. 4. 
a Name, as that of Gratitude, or Polygamy, G. . 
Bur Firſt, the Mind does not ſeem to take any ſuch Method of Compounding Mr. Locke, = 
it's Ideas from Simple Ones, which is every where Inculcated to tis, thro' this whole won ig I BK 
Philoſophy ; ſince all our Ideas cannot be fo Juſtly Divided into Simple and Complex, tn 28. Book 
as Voluntary and Involuntary, or Abſtracted and Actual Perceptions; For our Com: 2. 
plex Ideas of a Man, of Beauty, Gratitude, Polygamy, of Gold, of a Stone, or the 
Like, are ſo many Single and Uniform Impreſſions upon the Mind, as much as any 
Simple Idea of Extenſion, Colour, or any Individual Property of a Man, of Space, 
or of Matter, is; Thus, if we Actually See a Piece of Gold, it is as much one Image in 
the Mind, as the Yellow, or the Extenſion of it; if we See a Man, the Picture, or Repre- 
ſentation of him, is as Entire and Uniformly One, as that of his Eyes, or his Face ; = 
and the Same may be Said of an Army, or of a Multitude of Men Ranged in our M 
View, in Reſpect of a Single Perſon, which has been Affirmed of a Single Perſon, 
in Reſpect of any Part of him; Thus likewiſe it is in Human Actions, as in Murder, 
where we Actually behold One Man Cutting Another's Throat; in Gratitude, where 
we Actually See a Kindneſs done and another Kindneſs Returned for it; in Poly- 
gamy, where we Actually See a Perſon Married to, and Cohabiting with, many 
Wives; Theſe all are Obſerved ſeverally by the Mind, whether Gold, a Stone, a Man; 
an Army, Murder, Gratitude, or Polygamy, and ſo of the Reſt, as one Picture or 
Repreſentation, as much as any Simple Ideas we can Mention; as the Yellow, 
or Ductility, or Weight of Gold, &c. and therefore, Really are no more Complex I- 
deas, the One, than the Other; All, which they Differ in, is, the Variouſneſs of the 
Repreſentation, not the Uniformity of it, and in the ſame Manner, as One Simple 
Idea Differs from Another, which is Diſtin& from it. 7 5 
IF it be Said, that the Repreſentations of Extenſion, or Colour, &c. may be 
Termed Simple Ideas, becauſe they are more Single and Undivided than the Entire 
Images or Pictures in the Mind of Gold or a Stone, we may as Truly Say, that Man 
cherefore is a Simple Idea, tho' it is Reckoned in this Philoſophy amongſt the Num- 
ber of Complex Ones; ſince it likewiſe, in Reſpe& of an Army, is more Single and- 
Undivided too; For it does not Enter into the Nature of Simpleneſs or Uniformity 
of Impreſſion in our Ideas, the Parts of which any Single Impreſſion is made up, no 
more than a Collection of Units in Numbers is an Hindrance to our Seeing ſuch 
a Number at One View; For the Idea we have of 4 or 100 is as Clear and Diſtinct, 
and is as Simple and Undivided in the Idea, which we have of them, as that of U- 
4 | It, 
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nit; Secing;- if we Conſider 4 or 100, as Conſi Wii of 4 or 100 Units, add k is 
Yen Imagined to be Complex upon that Account. Unit alſo,” if Referred * the Parts of 
Which it is Compoſed, may be Equally Compounded, for 4 = ige =1; If this were 
not ſo, but the Parts of any Idea are to be Inquired, to Know whether] it is a Simple 
One or not, neither any Extenſion, or Colour, or 8 or Motion, &. which 
we Actually Beheld, would be a Simple Idea; becauſe it Would Conſiſt of herbs; th in 
Reſp ect of which therefore, it would Neceſſarily bea Complex One. 
e alſo, the Idea of a Chimera, or a Centaur, when Painted upon a Paper, or 
Repreſented in the Mind, is One Uniform Image, or Picture, in Either, and Differs 
from thoſe we have Mentioned, in nothing elſe, Excepting, that the One is Arbitrary or 
Voluntary, whilſt the Other is Involuntary, the One Abſtracted from Things as they Exiſt, 
the Other Actual, or Suitable to their Exiſtence; and all that Philoſophy would have 
to do, would be to Inquire into the Nature of theſe ſeveral Ideas, how they are Produced 
in us, what the Various Relations of them, and of what Parts they Confift. 
O the Contrary, the Preſent Philoſophy Proceeds in a quite Different Method, a 
and Suppoſes the Mind to Gain Firſt it's Simple Ideas, and Then to make it's 173 
Compoſitions from them; whereas, by what Foregoes, it is Certain and Evident, that „ 
the Mind Reccives thoſe Ideas, which are Termed Compounded, in the ſame Man- 
ner, as it does thoſe, which are Named Simple, where they are both Actual or Real L | 
Perceptions But, if they are not, and the One is Actual, and the other a Compoſi- - L | 
tion made by the Mind, it is ſo far from being True, that the Mind Forms it's © | 
Complex Ideas from it's Simple, that it Really Forms it's Simple from it's Complex; 1 
For from the Actual Perception of Extenſion, Yellow, and Weight, in Gold, it does 1 
not Form the Notional or Complex Idea, which is made up of Extenſion, Colour, | 
and Weight, which Inheres in an Unknown Subſtance; but from it's Actual Percep- 
tion of Gold, in Seeing and Weighing it, it Forms or Abſtracts the Diſtin& Pro- 
perties of it, and then makes thoſe General Ones, which it likewiſe finds in other 
Bodies, of Extenſion, Colour, and Weight; Thus alſo, the Mind does not Form an 
Army from the Actual View of a Single Perſon, but from the Actual View, or Report, 
of an Army Divides it into Single Perſons; and the ſame may be Said of Human Actions, 
as Murder, Gratitude, or Polygamy, which the Mind Obſerves or Hears in Groſs, and 
afterwards Reſolves, by it's own Abſtractions, into the ſeveral Parts and Circumſtances, 
which Enter into thoſe Actions, and does not Perceive the Different a and NO 
cumſtances of them, and then Form them into Complex Ideas. 
THIS, if Truly Conſidered, would be a Full Anſwer to the Preſent Eſſiy upon 
Human Underſtanding, which is Spent in Rangeing our Ideas into Simple and Com- 
plex Ones, and Placeing them in ſeveral Diſtinct Claſſes, and under it's own Arbitrary 
Denominations ; that is, as we before Obſerved, it's Chapters of Certainty and Proba- 
bility . were nothing elſe than a Nomenclature, Suitable to the Definitions it had Ar- 
bitrarily given, ſo the Philoſophy of Simple and Complex Ideas, and Conſequently, 
this whole Eſſay upon the Mind is no other; Namely, than an Adjuftment of our J- 
deas under thoſe Names, which it is Pleaſed to make Uſe of, without their N 
Agrecable to the Reality of Things. 8 
Ir has been Said, that if our Simple and Ccintbler Ideas are, the one Fotwiel by 
the Mind, and the other by our Actual Perceptions, the Mindi Is rather Concerned in 
Abſtracting the Firſt, than in Compounding the Laſt. e 
Lux us yet now Grant the Contrary, that Simple Ideas are 1 855 Firſt in our Knows 
ledge, and that, what are Called Complex Ones, are Deduced from them; It will E- 
vidently Follow, that all this Entire Syſteme, however Celebrated by the Free- Thinkers 
of the Age, is no more, nor no better, than One Continued Error. 
3 Taz Simple Ideas from one Senſe only are Light and Colours, with their perl 
Chap. 2. 3. Diſtinctions, from our Sight; all Kinds of Noiſes, Sounds, and Tones, from the Ears; 
8 7- the ſeveral Taſtes. and Smells from the Noſe and Palate; the moſt Conſiderable from 
*** the Touch are Heat, Cold, and Solidity ; the reſt, Conſiſting almoſt wholly in the 
Senſible Configurations, as Smooth, and Rough, or elſe more or leſs Firm Adheſion, of 
the Parts, as Hard and Soft, Tough and Brittle; The Ideas from Diverſe Senſes are Space 
or Extenſion, Figure, Reſt and Motion, from the Eyes and Touch; Simple Ideas from 
Reflection arc Thinking and Willing, the Modes of which are Remembrance, Diſ- 
cerning, Reaſoning, Judging, Knowledge, Faith, &c; The Simple Ideas from Sen- 
ſation 


Chap VE r of 4 Phil phy. 
tion and Reflection are Pleaſure or Delig ght, Pain or 33 of Power, Exiſtence, 
Unity; and theſe are Said to be the Materials of all our Knowledge, which the 
Mind cannot Create to it's ſelf, but may from thence Form Various Combinations, 
and Compoſitions, at Pleaſure, 

IN Reply to which, cither all theſe Simple Ideas are Actually Experienced in the 
Mind Singly, Dillinctiy, and Abſtractedly from all Others, or not; If they are, we 
Perceive Colours in Body, without Extenſion; Sound, Abſtracted from that, which is 
Sonorous; Taſte, without Feeling what we Taſte; Smell, without Conſidering, that 


which is Odorifick, &. which is Manifeſtly Falſe, and Contrary to every Senle, Chap. 2. 6. f. 
Which we have; tis True, they are Diſtinct Perceptions in us, as the Warmth of book 2. 


Wax, and the Softneſs of it, but they come joined together in the Mind, and the 
One is not Felt, Excepting at the ſame Time with the Other; If they are not Perceived 
by the Mind Diſtinct, or Abſtracted, from all Ideas beſides, the Way, by which they 
become Simple Ones from Compounded, is by the Arbitrary Pleaſure of the Mind, 
in Separating the One from the Other in it's own Thoughts; Contrary to the Aﬀiir- 
mations of this Philoſophy, which Reſigns the making of Complex Ideas, not Simple, 
to the Reſolutions of the Will ; for, if the Mind is Allowed the Prerogative to Di- 
ſtinguiſh, and Conſider, only the Warmth of Wax, for Inſtance, Separate from the 
Softneſs of it, tho' they both Enter into the Mind at Once, and from thence they 
ſhall be Eftecmed the Materials of all our Knowledge, for the ſame or a greater 
Reaſon, it may Join them together, and more Ideas, as the Extenſion and Colour of 


it, if they are Perccived at the ſame Time; and Conſequently, not Simple, but Com- 


Pr Ideas, will be the Materials of it. 

FARTHER, if the Simple Ideas of any Object, Preſented to the Mind, may be Ab- 
ſtracted by it from all Others, and from ſuch Simple Ideas or Abſtractions all our 
Knowledge Proceeds by the Different Combinations and Compoſitions of ſuch Ideas; 
that is, if we Conſider Warmth in General, or Softneſs, without any Reference 
made to the Wax, which Produces it, and the ſame may be Said of Heat or Cold, 
of Figure, Solidity or Extenſion, or Roughneſs and Smoothneſs, Cc. they will be- 


come Ideas Perfectly Abſtracted in our own Minds, from whence all our Knowledge . 


will be Derived. 

ON the Contrary, ſuch Abſtrated Ideas are ſo far from Supplying us with any 
True Knowledge, that it will be Difficult to Determine, what they themſelves are; 
They are not the Extenſion we See, or the Solidity we Feel, or the Sound which we 
Hear, ec. for if they were, there would be ſome other Perceptions, which would 
Enter the Mind together with them; Thus in Extenſion we See Colour, Figure, Reſt, 
and even a Cloſer or Looſer Extenſion; as in Gold, or in Silver, we See ſuch Ex- 
tenſion is more Compact and United than in Cork, or a Feather, tho' there is no 


Senſible Interruption of the Parts; and yet our Abſtracted Idea of Extenſion, in Ge- 


neral, throws out all theſe other Perceptions, and only Conſiders it, as one Undi- 
ſtinguiſhed Idea; The ſame may be Said of Solidity, or even, of any Particular Colour, 
as Red, or Blue, or Purple; or of Sound, as a Grave, or Acute, or a Mellow, or a 
Shrill, &. or of Taſtes, as Sweet, Bitter, Sharp, and the like; and ſo of Smells; All 
theſe Simple Ideas, when they are Abſtracted from our Actual Perceptions and Sen- 
ſations, are Names only, and Denominate General Ideas, Made and Created by the 
Mind, without any Thing Real belonging to them; But to make the Creatures of 
our Minds the Foundation of Knowledge, and to Propoſe them as the Materials of 
it, is, at the beſt, Reduceing the Whole of it into a Chimera, the very Notion of 


which Conſiſts in Compounding Ideas, and Putting them together in an Arbitrary 


1 which have been Formed and Lodged in the Mind by a like Arbitrary Ab- 
raction 

Bes1DEs, theſe Simple Ideas, which are Suppoſed to be the Materials of our Know- 
ledge, may be Combined and United together at the Will and Fancy of the Mind, 
or not; If they may, we may Form a Complex Idea of the Swectneſs of a Violet, 
the Redneſs of a Roſe, the Taſte of a Damaſcene, the Solidity of Gold, and the 
Sound of a Virginal; which will make a very Incongruous and Inconſiſtent Compo- 
ſition, and more Abſurd and Chimerical than any Picture or Fiction, which the Pocts 
have hitherto Tranſmitted to us; If theſe Simple Ideas may not be Joined together, 


as we Pleaſe, in Order to Produce Real Knowledge in us; What other Rule is there 
to 
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£ oncerning be 


to Direct us in Duly Connecting them, Excepting our Experience? That is, * - and 


in Fact, that the Purple, and Sweetneſs, and Softneſs of a Violet, Exiſt together, and 
therefore we may Combine them into one Complex Idea; that a Solid Reſiſtence, 1 


Vellow Colour, Weight, Cc. are Aſſembled into one ee Lea of Gold; and 
therefore we Juſtly may Form ſuch a Compoſi tion. 


Bur if this is all, as Fam Apt to Think it is, the Preſent. Philoſophy: will have! 
Taken a great Deal of Pains to little Purpoſe, whilſt it Endeavours to Reſolve all 
our Knowledge into Simple Ideas, which whenever it comes to Compound, it is Ob- 
liged to Put them together again, Juſt as it at Firſt found them; a Method of Proceeding, 


which is Exactly Repreſented by the Proverb of Penelope s | Web, Applied to thoſe who 


Trifle ; For what is this, but Unweaving, if I may Call it ſo, and Disjoining the Pro- 
perties of Things as they Exiſt, in Order to Weave and Connect them into One 


again? Which Shews at Leaſt the Wonderful Force of Truth and Nature, that, whilſt 


the Mind of the Philoſopher is Tugging and Labouring to Tear and Rend, by the 


Power of his Thoughts, One Property of Being from Another, which Exiſts with it, 


Nature, by a Kind of Invincible Obſtinacy, Recoils, Forcibly Returns to it's own 
State, and Carries the Proud and Reluctant Mind of the Philoſopher along it in ah ons ed 


With it. 


F. 4. HAVING Conſi dere the Nature of Simple and Complex Idcas;' ad Shewn 
the Chimerical and Abſurd way of Proceeding in this Philoſophy thereupon, we 


are how to Conſider the Reference of theſe Complex Ideas, or Mixed Modes, to a 


Rule, which is Neceſſary to Denominate them . a to their Agreement 


or Diſagreement with it. 
In Anſwer to which, we ſhall Suppoſe our Comple: Ideas to be tale in that 


Manner from our Simple Ones, which this Philoſophy Preſcribes to us, altho' that Me- 


thod has been already Confuted; Let theſe Complex Ideas therefore, or Mixed Modes, 


be Produced in the Mind one way or other, the Queſtion is, whether their Reference 
to a Rule in General can Denominate them Moral, or not; Which it is Plain it can- 
not; For what Connexion is there, or can there be Suppoſed, betwixt a Complex, or 
even a Simple Idea, and a Rule, which has no Analogy to it? Thus, for Inſtance, let 


us take, in the Firſt Place, the Simple Idea of the Redneſs of a Roſe, or the Fragancy 


of a Violet; What Rule can either of thoſe Ideas be Referred to, with which they Cor- 
reſpond, ſince they are only Anſwerable or Analogous to themſelves; If farther we 


take the Complex Idea, as it is Called, of a Violet, or a Roſe, or of Gold, it is 


Plain they cannot be Referred to any Rule, to which they Agree or Diſagree by 
any Connexion of Ideas; and the ſame may be Said of any Complex Idea of. Hu- 
man Actions, as Gratitude, Murder, or Polygamy; that is, theſe are all Human Act- 
ions, which are Expreſſive of themſelves, and nothing more; For if they are Refer- 
red to any Thing beſides, as the Divine Law, the Civil, or that of Reputation, there 


can be no Connexion of Ideas betwixt them, in which Certainty is Said to Conſiſt; ilt 3 


Thus in Murder, which is the Action of Killing a Man, there is no Reſemblance or 


Connexion betwixt That, and the Divine or Human Law, or the Law. of Honour and 


Reputation, asto the Agreement or Diſagreement of it with them; Secing, when we Say 


One Idea is Connected with Another, as 4 with 4, or Unit with Unit, the Connexion 
is Evident, or when 4 is not the Same with 5, the Diſagreement of thoſe Ideas is 


Manifeſt ; But, when we Compare a Complex Idea of Murder, or Polygamy, that is, 
the Nen we have of thoſe Actions, with the Divine Law, that is, with the Authori- 


ty of God over Human Actions, ſo as his Will ſhould be a Rule to chem, the Con- 


nexion is ſo far from being Certain and Viſible, that there is None. 

*T1s True, when theſe Human Actions, for Inſtance, are Prohibited by the Divine 
Law, and when we at any Time find ſuch Actions Committed, we Perceive they 
are the Same with thoſe Forbidden; betwixt which, there is an Apparent Connexion; 
but then, what is the Rule? Not the Action Expreſſed, but the Authority of the Di- 
vine Law, which Forbids it, and the Sovereignty and Empire of Almighty God over 
his Creatures, betwixt which and Murder, or Polygamy, there is not the Leaſt Si- 


militude or Reſemblance; For we may more Agrecably Connect the Ideas of a Mite _ 


and an Elephant together, than Human Actions with the Supreme Will of an Al- 


mighty Law-Giver; and yet all Certainty is Said to Conſiſt in the Connexion of 


Idcas, and therefore the Preſent Foundations of Morality muſt be Uncertain. What 
| has 
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| tas Van 8 1 of the Divine RING may be Applied to the nl of the Common- 
Wealth, or of Honour, with . Allowances to the Different. Natures of, the Law- : 

Giver s. . | „n | ih 
1 'T HE next Thing Propoſed to us in 1 theſe Moral Relatidhe? is, that 9 5 Ani ” yp 
arc Denominated Good or Bad, according as. they Draw on us Pleaſure, Or Pain, Setion the. 
from the Will of the Law-giver z that is, in the Divine Law, Happineſs or Miſery ; Fe Conſider. 
in the Human, Deprivation of Life Liberty, and Poſſeſſions or à Protection of all, . . 

of them; in the Law, of. Honour and Reputation, A or Dilge acc. [AH Re- 
roach. | 
b IF therefre Actions are to be Denominated Good or Evil, be the esc © or pain, 
Which they bring upon us, the Epicure is the moſt Vertuous and the Beſt Man, in 
the World; the Covetous Man, who Delights in Riches, is a Good Inſtead of an IIl- 
Natured Perſon; and the Prophane and Atheiſtical, whilſt they take Pleaſure, in being 
ſo, and this Philoſopher himſelf, whilſt he Rejoyces in his Ideas, are all Moral and 
Excellent Men; For the Queſtion is not here, whether a Man has Reaſon to be Pleaſed, 
but whether heReally is; and Indeed, where we Recede from the Truths of Reli- 
gion, what is there Offered to us in this Wiſe Syſteme of Morality, which was not F 
more Accurately Conſidered by the Heathens, and by Tully, in Particular, De Finibus : 
Bonorum & Malorum, than has been done by this Sagacious Reaſoner ? For, if Pleaſure 
and Pain are the Chief Things to be Purſued or Avoided, what will Reſult from ſuch 0 ; 
a Doctrine, unleſs, that the ſeveral Opinions, Recounted by that Incomparable Roman = j 
Concerning the Summum Bonum, are all True? If Epicurus Thought, there Was the. 
greateſt Satisfaction in Corporeal Pleaſures, (which yet is to be Doubted, and who 
rather ſeems to have had the Notions of Mr. Locke, that Pleaſure, in General, was 
what we ſhould Chiefly Aim at); all the Vices of Human Life would be Really 
Vertues; If there was the Greateſt Pleaſure in Temperance, Sobricty, and Chaſtity, 
Thoſe would be Vertues; If in Wiſdom and Learning, or in Riches or Honours, A 
Thoſe, would likewiſe Fall under the ſame Denomination ; From whence it is Evi- 
dent, that, if Human Actions are to be Termed Good or Evil, according as they 
bring Pleaſure or Pain along with them, Vertue by the ſame Reaſon may, be Called 
Vice, or Vice Vertue; Since, as we before Said, the Inquiry is not, what Rationally 
ought to Produce a Pleaſure or Satisfaction in us, but what Really docs. 

Ir is farther to be Objected againſt this Philoſophy of Pleaſure and Pain, being 
the Meaſures of Vertue and Vice, or Good and Evil, that Men may be Vertuous 
and Good under the orcateſt Afflictions, tho they were not Certain of being Re- 8 
warded for their Piety, either in this World, or the next; Becauſe there is ſomething = 
Intrinſically True in the Nature of Things, which muſt, and will, - Determine us to = 
Think Agrecably to them, whatever the Conſcquences of it are; Thus, if there 
were no Rewards or Puniſhments in this Life, or another, or if there were, the 

Mind may Conſider Things Abſtractedly in themſelves, without any Reference to a 
Rule, which may bring Pleaſure or Pain upon it, and without Regarding, what will En- 
ſue, whether Pleaſure or Pain there-from ; For, if I Prove, that the Three Angles of 
a Triangle are not Always and Abſolutely Equal to Two Right Ones, 1 may Expect 
Reproach from Aſſerting it, and all that could Induce me to Affirm it, is nothing elſe, 
Excepting what Appears to be Truth, without the leaſt Reſpect to any Pleaſure or 
Pain, which I ſhall Receive from ſuch an Affirmation, being Entirely Regardleſs of 
Either; and ſo it is in Human Actions; for thoſe, which are Vertuous and Excellent, have 
ſome. Innate and Peculiar Diſtinctions in them, which would Denominate them Good; 
and on the Contrary, Vicious and Criminal Ones would be Bad; altho' Pleaſure 
ſhould belong to the Laſt, and Pain ſhould be the Conſtant Reſult 95 the Firſt, to 
the Perſon, who Committs them; So little has Pleaſure or Pain, which are the Con- 
ſequences of our Actions, to do, in Aſcertaining the True Nature of them. 
Ix therefore a Kingdom was the Reward of Ingratitude or Murder, as it has been 
ſometimes, even in our own Hiſtories, and the Greateſt Innocence, Piety, and Vertue, 
was Puniſhed with Death, which once at leaſt Happened in the Perſon of our Lord, 
the Great and Divine Author of our Religion, it would not be from thence Conſe- 
quent, that Ingratitude or Murder were Good Actions, or that Innocence and Ver- 
tue were Bad Ones; There is ſomething Unalterable in the Conſtitution of Things them- 
ſelves, which cannot be Changed by any ENVOY Circumſtances, which Attend them, 
" ie ET and 
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of God, which is either that of Revelation or of ' Reaſon, to which Referring our 
Actions, they become Good ot Bad, according as they are Productive to us of Plea- 
ſure Ot Pain, that is, of Happineſs or Miſery, "from the Will of the Almighty' Law- 


giver, who has a Right, as he is our Sovereign, to Preſcribe a Rule to us, &r. 

As to Revelation, in the firſt Place, this Philoſophy cannot Aſſure us, that there 
is any ſuch Thing; For, where it makes Certainty to Conſiſt in the Connexion of 
the Abſtracted Ideas of out own Minds, to Which Matters Of Fact, and the Eviden - 
ces of them; can never be Reduced, it is Plaim that we cannot be Certain of any 
Revelation from God by the Chriſtian Diſpenſation, which is a Matter of Fact; This 


the Preſent Philoſophy was Senſible of, and therefore Ranks it under thoſe: Truths 


only, which are Highly Probable ; But if Revelation is one Chief Rule, by Which we 

udge, whether Human Actions are Moral or not, and that Rule is not Certain. 
but "Probable, which way will Morality, I Wonder, be Capable of a Demoniſtration, 
which this Philoſophy Apprehends it is, when one of the Chief Rules of it is not 
Certain? Unleſs Demonſtrations can be Happily Formed and Contrived from Prin- 
ciples, which are not Demonſtrable. 

OMITTING which, and Granting: Revelation Ceikath, the Eee of which this 
Philoſopher had never ſo much as taken the Pains ro Conſider, or Really, what the 
True Nature of Cettainty Was, Excepting in the Notion he had Tranſcribed from 
Des-Cartes, and of which; in all his Philoſophy, he is ſo Unfotturiate to make Uſe, 
without Uaderſtanding, even what is Meant by it, as we have already She wn; Not- 
withſtanding this, How arc Human Actions Referred to this Rule, ſo as there ſhould 


| be a Viſible Agreement or Diſagreement | betwixt them? If the Actions, we Commit, 


are found Expreſſed in that Rule, or either Allowed or Forbidden in it, the Queſtion 
will be, which way we are Certain' of it; For, whilſt Certainty is made to Conſiſt in 
the Connexion of the Abſtracted Ideas of our Minds, as in the Mathematicks, which 
is the Favourite Inſtance of this Eflay, it will be Impoſlible for us to Know, or be 
Certain of, any Actions, or any Rule, which we even See or Read, ſi nce they are 
External and Foreign to the Abſtracted Ideas of our own Minds. 

FARTHER, ler this be likewiſe Acknowledged; Human Actions yet, when Compared 
with What is Written in the Scriptures, which is the Revelation here Intended, can 
only Inform us of a Connexion betwixt thoſe Actions, and thoſe which are Deſcribed 
in the Writings, which are Fixed as a Rule of them; that is, if Adultery or Murder 
Cc. are Prohibited, and Innocence, Chaſtity, and Goodneſs, are Enjoincd upon us, we 
Know each of theſe Actions in Practice are Correſpondent, or not, to the Deſcriptions of 
them in the Rule Revealed to us; But yet the Connexion of Ideas will again Fail us 
in Referring thoſe Actions, (whether of Murder or Innocence, Deſcribed in the Re- 
vealed Rule) to the Will of the Legiſlator, Who Preſcribes that Rule to our Actions; 
ſince there can be no Connexion of Ideas betwixt them and the Will and Power 
of an Almighty Law-giver, who in this Philoſophy is Suppoſed to have a Right over 
us as our Sovereign, and therefore may do what he Pleaſes with us, and Set what 
Limits or Boundaries he Thinks fit to our Actions; But betwixt the Arbitrary Will 
and Plcaſure of an Almighty Being, and the Human Actions, which are Referred to 
it, there can be no Connexion. 

IT is moreover to be Objected, that this Reese Rule, which is Set to our Act- 
jons, is Suppoſed to be wholly Reſolved into the Sovereignty, which God has over 
us, whercas, I would Hope, the Rational Rule, which we ſhall afterwards Conſider, 
has ſomething better in it, than what is Derived from Mere Power and Sovereignty; 


If it has, this Philoſophy would Deal Kindly and Ingenuouſly by us, if it would In- 


form us, wherein the Revealed Rule is more Arbitrary than the Rational, z. e. where- 
in it is not Superior in Real Goodneſs and Vertue to any other . of Mora- 
lity Deduced from Reaſon. 

LASTLY, if all this were Set Aſide, it could not be Said, that our Actions were 
Good or Bad, according as they Mett with Pleaſure or Pain, Happineſs or Miſery; 
Becauſe they would be Good or Bad, according to their Conformity, or not, 


to > this Revealed Rule, and the Power and Sovereig a of the Law-giver, Abſtracted 
from 
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_ "of this Philoſophy. 


och hs 8 and Puniſhments it ates to þ We; Law, which _ Sovereign Pled- 
ſure had Preſcribed. © 
Uron the View therefore of tha Whole, we beni bike Think, An this Philoſo: 


phy has, as little Value for Revelation, as it has a True Senſe of it; It was Neceſſary 


Indeed to Pretend Something of that Nature in a Country, which Believed it, 
and was fully Satisfied of the Truth of it; But, if it was Really and Certainly Per- 
ſuaded of the Excellent Doctrines it ann, it has taken a ne” Il Method to 


Convince us, that it was ſo. 


Tux next Rule of Morality is That of Reaſon, which is Said to be a -Divine One, 


as Revelation is, by the Bounty of this Philoſophy, Acknowledged to be. 


IN Anſwer to which we Say, that Revelation we Know, but what is Reaſon ? Is 
it the Connexion-of Ideas, or is it every One's Humour and Opinion? _ 

Ix the Laſt, which is too often what Men Call Reaſon in the Preſent Ae it 
neither is, nor ought to be, any Rule to our Actions, much leſs is it a Sacred or a 
Dine oo . 

Ir the Firſt, it has 135 ed Proved; that Certainty, and therefore Reaſon, does 
not Conſiſt Barely in the Connexion of Ideas, and that, even in ſuch a Sunne 
Men are as Capable of being Deceived into Appearances of Truth and Certainty, as 
in any other Way of Conviction, which this Philoſophy is Pleaſed to Term Proba- 
ble only ; But if this was alſo Granted, by what Methods is it Evinced, that Reaſon 
is a Divine Rule, unleſs by a Affirming it to be ſo? Itis not Certain from any Con- 


nexion of Ideas, becauſe there is none betwixt Human Reaſon and the Divine, as 


there is not betwixt Finite and Infinite; If it is not Certain, we may as juſtly Pro- 


Poſe another Idea of Human Reaſon, which is Agreeable to that Humble Notion 
we ought to have of our ſelves, that is, that we are Human Creatures, and not o- 
therwiſe Divine than by the Grace and Spirit of God, which is Impartcd to us from 


our Religion ; For by the ſame Argument, that our Human Reaſon is Divine, becauſe 
Implanted by God in us, we may Equally Prove our other Faculties to be ſo, 


that our Memory, our Perception, nay our very Eyes, Legs, and Hands, are Divine, 


ſince they are alſo Derived to us from Almighty God; If yet this Inſpired Phi- 


loſopher could Prove, that our Bare and Abſtracted Reaſon was, by a Peculiar Di- 


ſtinction from the Reſt of our Faculties, ſome Enthuſiaſtick Ray or Light Within; he 


would either give us by his Falſe Concluſions, which we have Shewn, a very Low I- 


dea of that Divine Light, which, it ſeems, was ſo Good as to Irradiate and Illumi- 


nate his Underſtanding, or Furniſh us with a full Confeſſion, that his Reaſon had no 


great Reſemblance of any Thing Divine in it. 
IN ſhort, what we can Mean by Human Reaſon, is nothing elle than what is Ex- 


preſſed by thoſe Words, which is, has, and may be, Fallible in a Thouſand Inſtan- 
ces; whereas, this Philoſophy would Induce us to Believe, that it is Infallible and Di- 
vine, that is, that Human Reaſon is Human - Divine Reaſon, which is a Contra- 


dition in Terms, and will Require a greater Faith to Aſſent to, than any Propoſi- 
tion in the Whole Chriſtian Diſpenſation. 


779 


S. 7. ANOTHER Rule of Morality, after the Divine, is Said to be That af the Laws Article the 


ver make Murder an Innocent Action, or Gratitude -a Criminal One. 
_ Mucu leſs can the Law of Opinion or Reputation Denominate our ARions' Vet- 
tuous or Vicious For, if Real Goodneſs and Clemency, if Humility and Modeſty, if 


Juſtice, and Honeſty, and Integrity, were Hooted out of Human Socicty, they would 


not therefore become Vices; nor would Malice and Envy, Pride and Inſolence, In- 
juſtice and Oppreſſion, tho Supported and Abetted by whole Nations of Men, Com- 


mence and Change into Vertues upon that Account; Thus, no One Thinks Ariſtides, 


tho Baniſhed from Athens by the Oſtraciſm, was an III Man, or that e of 
Macedon, amidſt his Oppreſſions and Victories, was a Good. 8 


NoTHING can be more Abſurd or Irrational than to impoſe Names upon 8 
Actions in this Arbitrary Manner, and which are only Contrived to Abuſe us into 


Falſe Opinions of Things themſelves; ſince the Firſt may be more Truly and Juſtly 
Termed, according to the Rule to which they are Referred, N or Illegal, and the 


„ 4570193 nes i een, 


of a Community, by Referring our Actions to which, they are Denominated Crimi- Fi! 7 
nal or Innocent; But, that Human Laws or Injunctions ſhould Change the Nature of 5. 
Actions themſelves, is altogether Impoſſible; All the Authority in the W orld can ne- FirfiConſidered 


and Examined. 


Ixt 
ection AS | 


ry a Seater: cats — bet 
r ——  — _— > 


© gn > Ie. 


CEN rae — 
— —= 1s 
* —— 


32 PI 4 
r . 
Lr Et PE 
5: Frm 


— 
NE N 5 = 2 en nf 1 2 


Dee 


3 
r 
Yo —_— 


2X 3 
neee 


24 
o „ 


R — MELT 
e ee ek ha 


oy 
SIE > 


© 

. 

IRA e 
> NI PX 
— 2 


F 
= DIRT Q 
E 


wo. - 1 „ mmm 1 ant 
8 — upto ger ie ot” 1 
r r 2 A = = a 
” o 7 3 — 
8 At DOES EN 8 = 0 22 rr 


r 
r 


— S 
CIS 
— — — 


* it's own Choice, unleſs they are very Chimerical Ones, 


a Soclable ik Unfociabls; 3 a wich: Meins ene Mind, being! Free from th 
Equivocal Terms of Criminal and Innocent, Vertue and Vice, Immediatel) Ay 
that Human Actions may be Legal vt Illegal, S0ciable or !Unſociabre, Vito being 
Suitably Innocent or Criminal, Vertaous of Vicious Commendable ot Blarne-Worthy, 
in their 'bwn' Nature from whence We may” Zonelnde, ther there is not much in the 
Real Senſe of this'Philoſophy, when we Appropriate to evety Thing it's own Name; But 
That is, what it ſeems Peculiarly Delightews ith, ko Range nc Order Things into 
Various Claſſes, and then Impoſe what Names it Plcaſes upon them; Thus we have 
Evidenced, it Proceeds in Certainty and Probability, in and Coriplex” eas, 
in Moral Actions, under which are Comprehended Sins and Duties Crimes and Inno- 
cence, and Vertue and Vice; and now, in mäking Innocent and Criminal Stand for 
Legal and Illegal, and Vertue and Vice, | Praife-Worthy and” Blamcable, for Actual! 
Praiſe and Blame, or Sociable and Upleckebles, And the Same is Obſcrreable” in” this 
whole Philofophy, ar: Effay 'upow the: Mind? 3077 465 1507 07 30890 09 799; 

The Reaſons F. 8. Having Examined into the Moral Relations of the Preſent Ely, We hall now 


2 Proceed to Inquire into me Reaſons it 1 8 pt e is 5 "Capable 0 of” Demon. 


Capable of ſtration. 1 ** 1 
Demonſtration. Fo Firſt, it T ells us, 1 Mixed: Modes, Eſpecially evil belonging to Morality, 


Mo, ods being moſt of them ſuch Combinations of Ideas, as the Mind Puts together | Of it's 
Chap. 11. vn Choice, and where-of there are not always ſtanding Patterns to be found Ex- 


* . n= 5 cannot, as 9 1 8 5 ** W e FE” us by Spe wing, but 195 Defining 
enn 1 | | 

Szcoxb, upon this Ground: it isBold to Think; Dink Moratity is Capable'&f Beide 
Arinidh ; becauſe, theſe” Mixed Modes being Combinations of ſeveral Ideas, that the 

Mind of . has Arbitrarily Put together, without Reference to any Archetypes, 

Men may, if they Pleaſe; Exactiy Know the Ideas, that go to each Compoſition; and 

this; if well Conſidered, it is Said, would Lay great Blame on thoſe,” uho make nat 

their Diſcourſes alous Moral Things very Clear and * Difindss ſince the Preciſe” Real 

Eſſence of the Things, Moral Words Stand for, may be Perfectly Known, and ſo 

the Congruity or Incongruity of the TUES ee be Oerratey; Dilcovered, in 

which Conſiſts Perfect Knowledge. ITOT I ine 
The Foregoing IN Anſwer to which, it has been already. proved wat Mixed Mice and even 
Reaſon An- thoſe of Morality, are not Combinations of Ideas, Which the Mind Puts together of 


4 oy * 7 


Which can never be the Foun- 
dation of any Knowledge at all; Thus the Complex Idea of Gold or a Diamond, or 
of a Man, cannot be made at Pleaſure, tho on the Contrary, we may Indeed at 
Pleaſure take the Perception of our Minds, the Yellowneſs and Weight of Gold, 
and the Hardneſs and Conſiſtency of a Diamond, and Unite them together into 
One Complex Idea; Bur what Will this be, unleſs the Forming of a Chimera? and the 
Arguing upon it will be, not Knowledge, but Whimſy, if not an Inſtance of the utmoſt 
Phrenzy and Diſtraction; tis yet the very Same in Moral Complex Ideas, for Human 
Actions, as they in Fact Exiſt, and to which we Affix Particular Names, are the only 

Real Complex Ideas in Morality which we have, and are Anſwerable to the Com- 
plwKwẽex Ideas of Subſtances, before Mentioned, of Gold, or a Diamond, or of a Man; 
| So, when we See any one Kill another, we Call it Homicide ; if Malice enters 
into the Action, Murder; if the Relation of à Father to a Son, Parricide; if any 

| T Once Actually Returns an Ul Office for''a Good, we Term it Ingratirude; and ſo of the 
Reſt ; that is, our Denominations of this Sort of Ideas are from the Actions them- 
ſelves ; On the other Hand, if we may Form theſe Complex Ideas at Pleaſure, with- 

out Conſidering, what Really Exiſts in Nature, we may Join the Idea of Malice, which 

is one Part of the Complex One of Murder, with the Idea of doing a Good Office, 
which is One of the Ideas belonging to Ingratitude, and which, when Unired, will 

be as Chimerical a One, as if in Subſtances, we ſhould, as before, Unite the Yellow- 
nels and Weight of Gold, the Conſiſtency of a Diamond, and the Perception of our 
Minds into the Same Complex Idea; From whence it is Evident, that the Mind has 

not a Liberty to Join, what Ideas it Pleaſes, either in Subſtances, or in Moral Actions, 

into One Complex Idea, and then Aſeribe a Name to ſuch a Compoſttion; It is ſtill 
Confined and Tyed down to Nature, that is, either to Subſtances, as they Exiſt or to 
Human Actions, as they are W and when it Leaves them, it Wanders into 
Mere Fancics and Chimeras. 4 l MOKEOVER, 


Z 1 
* * 
$4 * 


9 * 
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b Chap. 


1 e this Phila ophy. - 


- Moxzoves, if Mixed dies wete Reſigned to the Pleaſure of the Mind, the 


| Corniiariſinns of ſuch Complex Ideas, let them be as Determinate and Diſtinet as we 


will, with their Proper Names Annexed to them, could not produce any Conviction 


or Demonſtration of Morality becauſe, where the moſt Determined Ideas are Com- 


pared together, as in the Mathematicks, there can nothing Reſult from that Compa- 


riſon, or from their Agreement or Diſagreement, unleſs Certainty- and Uncertainty, 


Truth and Falſehood; That is, ſuch Complex Ideas could Signify no more, by the 


Comparing of them, to the Aſcertaining, what was Moral or Immoral, than the 
Comparing the Three Angles of a Triangle with Two Right Ones; 3 They Would be 


only Abſtracted Truths, and nothing more. 

FARTHER it is Confeſſed, that to Dendminate any Action Good or Bad, or in Ge- 
neral to make it a Moral One, it ought to be Referred to a Rule; if therefore the 
Connexion betwixt the Action and tlic Rule is not Evident and Plain, the Demon- 
ſtration will likewiſe Fail in this Reſpect, which we have before Proved it does. 

LasTLY, Granting the Mind could Form Mixed Modes at Pleaſure, in Reſpect of 


Human Actions, yet, ſince in thoſe Complex Ideas there would Enter the 11 of 


Subſtances, both Diſtinct from us, and whoſe Natures and Eſſences we Knew nothing 
of, upon each of theſe Accounts bares Demonſtration of 8 Onry, in this Philoſophy 
would be Impoſſible. 

Fon Firſt, as Human Actions, and thi Subjects of thief are External to our Minds, the 
Connexion of Ideas, Which is, in this Philoſophy, the only Teſt of Certainty or De- 


monſtration, Lies only in the Mind, Abſtracted from every Thing which is External 


to it, ſo it is Evident, that where Things which are External to the Mind, as Hu- 
man Actions are, Enter into the Inquiry, they are not Capable of Mathematick Cer- 
tainty; and Conſequently Morality, Which does Conſider ſuch External Actions, is 
not Capable of Demonſt ration. 

Ix the Second Place, if this were Allowed, Randy, that we might Connect with 
Certainty the Ideas of Things, which Lay External to our Minds (which, Notwith- 
ſtanding, is not a Mathematick Certainty) yet if thoſe Things, or Subſtances, are Un- 
known, it will be Impoſſible ro Derive any True Knowledge from them; Thus, if it 


is a Moral Axiom, that Man is Subject to a Law, I muſt Know, what is Meant by 


a Man, or by a Law, that 5 the Wen Nature of the One, and the Real Conſtitu- 


tion of the Other. 


No is it Sufficient to Say, that it is not Requiſt te to Define, what the Nature of Thy, Chap. 


Man is in a Phyſical Senfe, becauſe, be that as Diſputable as it will, it Concerns not, it is « 
Said, the Moral Man, which is this Immoveable Unchangeable Idea, a Corporcal Rational 
Being; Since 1/7. the Moral Man, Abſtracted from the Real Man, will be only a 
Creature of the Mind, a Notion and Fancy only, in the Same Manner, as in the Princi- 
ples of Philoſophy we have Proved Matter is, and in our Geometry of Solids, that 


Mathematick Spaces and Quantities are, according to the Vulgar Eſtimation of them; 


and Conſequently, as the Received Philoſophy, Hd Mathematicks, is from thence E- 


videnced to be a Notional Thing, without any Real Knowledge of Beings, as they 


Exiſt, belonging to them, ſo would it be in Morality, if the Moral Man was a No- 
tion Suppoſed, and Different and Abſtracted from the Real; 24. If the Moral Man 
is Defined to be a Corporcal Rational Being, it will be yet Neceſſary for us to Know, 
what Body or Matter is, and what is Reaſon or the Mind, how they arc Joined to- 
gether, and what Influences they have upon cach Other, whether Reaſon is a Con- 
nexion of Ideas, which is not Certain; if it is, from whence, and how that Faculty 
Ariſes in the Mind, whether from God himſelf, or from the Nature and Conſtitu- 
tion of it; if from God, what that Communication of himſelf is to us, and in what 
Manner it is Performed, and whether ſuch a Notion may not be as Enthuſiaſtick, as this 
Philoſophy fſcems to Think his Imparting himſelf to us in the Graces and Vertues 
of Religion is; All theſe Things are to be Known and Demonſtrated, before we can 


be Sure, whether Man, as a Corporeal Rational Being, is Subject to a . that is, as 
it is before Explained, to the Divine One. 


For, if the Faculty of Reaſon Ariſes from the Mind alone, or from it's Union 
with the Body, it will be no more Certain, that Reaſon is Subject to a Law Impo- 
fed, than that our Memory, or our Perception is; and if the Faculty of Reaſon in 


dur Minds Proceeds from God, as our Creator, ſo do our Memories and Perceptions 


likewiſe, 
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Concerning the M oral n Böck VI. 


likewiſe; But, if the. Faculty of Reaſon is an Impulſe. from Almighty God, or à Par- 
ticular Ray of the Divinity, which this Philoſophy would ſeem to Inſinuate; Which 
Way is it done? or How is it leſs Enthuſiaſtick,, than any Thing in Revealed Religion? 
or How does it fall Short of that Notion, which this Philoſopher himſelf would ag | 
dicule, and does in his Chapter of Enthuſiaſm, of Men having a Light Within? 
F. 8. Wr have thus far Traced the Notions! of this Eſſay, and could Proceed t. to a 
3 ſong 7 Fi nlae Confutation of every Part of this Philoſophy of Ideas; What we have al- 
lojophy hasnet, ready. Said, is only to SHEW, as before in it's Moral Relations, that there was nothing 
_ _ De. to be Depended upon, in what it Offered to us, ſo here, that there is nothing, which 
e ae of the World has Reaſon to Lament the Loſs. of, when it gave. us the Hopes of a De- 
Moral'ly. monſtration of Morality, that it has not done it; ſince, if the Great Friend of it Mr Aoly- 
neus were now Alive, and would Read with Impartiallity, what has been Propoſed 
upon this Subject, he would be Aſſured, that the Preſent Philoſophy was ſo far from 
being Capable of giving us a Demonſtration of Morality, that it did not FRE en 
as Underſtand, what Belonged ot Appertained to a Demonſtration. | 
tay, Chap. . Fo, if what we have Said is not enough to Evince this, we ſhall Add, what 
11. Book. 3+ this Philoſophy Tells us at the End of the. Section Cited in the Margin; That the 
» Names of Subſtances, if they be Uſed in them, as they ſhould, can no more Diſturb 
Moral, than they do Mathematical Diſcourſes, where, if the Mathematician Speaks of 
a Cube, or Globe, of Gold, or any other Body, he has his Clear Settled Idea, which 
Varics not, &c. From whence it is Plain, that this Perſon Thinks, when the Mathe- 
maticians Argue upon the Abſtracted Space, which a Globe, or Cube, of Gold Po- 
ſeſſes, they Reaſon upon the Nature of Things or not; if not, ſince he will not, I 
Hope, Say Morality is a Notional, and not a Real Science, by the ſame Argument 
which he brings for the Truth of Mathematick Speculations, which are only Notio- 
nal, he Concludes Morality to be no other, Contrary to his Opinion; if it is his 
Opinion, that Morality is a Real Science, and not a Chimerical or Notional One, 
and Mathematicians, when they Conſider a Globe or a Cube of Gold, do: Enter into 
the Nature of thoſe Bodies, Then they are not Settled and Abſtracted Ideas, but the 
Nature of the Matter Comprehended in a Globe or Cube is to be Known; and by 
Conſequence the Nature of thoſe Subſtances, which Enter into our Ideas of Moral 
Actions, Contrary to the Affirmations of this Philoſophy 3 Which, may we not Add 
with ſome Juſtice and Propriety, if well Conſidered, would Lay great Blame on thoſe, 
who make not their Diſcourſes about Moral Things very Clear and Diſtinct ? 
The Dem- F. 9. IFthis therefore is the Caſe of Demonſtrations from Reaſon, or the Connexion 
mom x of Ideas, in Reſpect of a God and Morality in General; What a Poor, What a Mean and 
Ds Mon and Trifling Religion is here Propoſed to us ? When, if all was True, as all is Falſe, the De- 
Trifling, that monſtration of the Soul's Immortality would be ſtill Unproved, and That of Future Re- 
3 po ay wards and Puniſhments ; and which will be Impoſſible from the Connexion of Ideas; and 
rious. yet, without ſuch Demonſtrations, the Proof of a God and of Morality, would not 
be of much Concern to us; For, if we were not to Exiſt hereafter, the Knowledge 
of the One or the Other would only make us Act our Parts with Decency here, 
Suitable to the Notions we had of an Almighty and Perfect Being, and to the Rules 
of Morality, which ſhould be Anſwerable to ſuch Notions; which is no more than 
a Player Acting his Part upon a Stage, with an Air and Manner becomyng the Pcr- 
ſon he Repreſents, and Agreeable to the Rules of the Dramatick. 

ON the Contrary, we have Demonſtrations of Fact of our Religion, which 1 
not only Aflure us of a God, and of the Truth of Morality, but of our Exiſtence 
hereafter, and that our Rewards and Puniſhments ſhall be Proportioned to our Good 
or III Actions here; ſuch Notions, as theſe, will Indeed make us Behave our ſelves 
Seriouſly, and with a Conſcicntious Regard to what we do; whereas, the other 
Turns our Thoughts and Actions into Folly and Grimace, and all the Grand Dutics 

| of Life into a Theatrical Apiſhneſs and Buffoonery. 
Seftion the F. to. Ir will Perhaps be Expected here, before we go any Farther, that we 
5 of PK ſhould Inquire into the Moral Notions of a New Philoſopher, which Aſſert, That 
an the Gene- Good and Evil, Vertue and Vice, Conſiſt in Acting according to Truth, and the 
fr e Real Relations of Things, or Contrary to them; That a Man may Declare a Lie or 
„ Truth by his Ations, as well as his Words; And that the Firſt is Vice, and the 
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Laſt Vertue; I his is a Datuk Repreſentation © "this deen aan. of Mo- * 7 . 

ral Good and Evil To which it is in General Anſwered ; 2 N 
FiRsT, That Barely Saying or Affirming in Words, har! is True, or what is Falſe, Delineated. 

can neither be Vertuous, nor Vicious; Thus, if any One Affirms, that the Three 

Angles of a Triangle are Equal to TWO Right Ones, or that the Diagonal of a Square 

is Incommenſurable with the Side of it, and thoſe Propoſitions ſhould be True, he 

cannot therefore be Denominated from thence, ſo far a Vertuous Man, but a' Ratio- 

nal; Nor; if he ſhould Deny them, could he be Termed ſo far à Vicious One, but 

One, who Joined and Connected his Ideas together Wrongly; Should Anaxagoras, See chip. 1 

or Sir J. Newton Aſſert, that the Sun was an Immenſe Globe of Red-Hot Iron, or Book 1. of 


Something like it, and it ſhould Prove to be a Globe of Liquid, ' Denſe, Fire, or this Philoſo- 


h 
ſhould Hagens, or Dr. Wilkins, take the Moon to be Inhabited by Good Philoſophers 8 


or Aſtronomers, and it ſhould Happen to be a Vaſt Rock of Adamantine Ice, it Coſmocheor. 
would be Hard to Condemn them ſo far for Vicious Perſons, nor, if they were 
Right, would it be any Commendation of their Vertue; The Reaſon of which is, 
becauſe there can be no more Vertue or Vice in the Placeing and Setting our Ideas 
together Rightly or Wrongly, than in the Diſpoſing of ſo many Grains of Wheat 
or Sand in a Regular and Juſt Order, or with Perplexity and Confuſion; our Ideas, 
in the Nature of Things, and Abſtracted from all other Conſiderations, being only 
One Part of Nature, and ſuch Grains of Wheat or Sand, Another; It would be In- 
finite and Endleſs to Produce Examples in all the Ways of Life and of Science, 
wherein Men may Connect their Ideas Juſtly, and Athrm Truths from thence, and 


- yet not be therefore ſo far Vertuous, and herein they may make an Undue Connexion 


of them, and from thence Affirm Fal ſehoods, without their my 10 far Vds or 


Immoral. 
FF therefote this is * in our Affirmations in Words, the ſame muſt be Ack 


ed by this Syſteme in our Affirmations in Actions, and that Men may Affirm 


very Innocently, and without any Immorality, ſeveral Things, which are Falſe, and 
Others, which are True, without any Acceſſion to their Vertue; ſince it Endeavours 


to Reduce the Actions of Men to their Expreſſions by Words, and to SNOW, that 
they are Equally Capable of Truth and Fal ſehood. 


SECOND, It is not Evinced, that Men are under any Moral Oblitation to Speak always 
what they Think, and therefore not to Declare and Explain always their Thoughts 
by their Actions; For, if they were, all Prudence and Diſcretion, which have been 
hitherto Eſteemed amongſt the Cardinal Vertues, muſt be Reſigned, and Caſhiered at 


Once; And Innocence and Goodneſs muſt be laid Open to the Attaques of Avarice, 


Ambition, Intereſt, Prejudice, and all the Paſſions and Deſigns of the Inſolent and 
the Injurious, and Perhaps even of fome Perſons, who would Promote ſuch a Doct- 


rine, not with an Intention to Practice it themſelves, but that Others ſhould, whoſe 


Weakneſs yet they would Deride and Ridicule, and upon Proper Occaſions would Know, 
how to make an Advantage of; What I here Defend is the Chriſtian Moral, Namely, 
To be Ingenuous, Honeſt, "Candid, Charitable, and Free in all our Words and Actions, 
but withal, to Uſe a Wiſdom and Prudence, not to Expoſe our Thoughts, and the 
Inward Sentiments of our Minds, to every One, and 5 808 all Events, under a Con- 
viction of ſuch Notions. 

THrisD, Ir is not Proved, that our Actions are as Expreſſive of Truth or Falſe- 


hood, as our Words are in Propoſitions; Becauſe in Verbal Propoſitions, we For- 


mally and Intentionally Affirm or Deny Something, but our Actions are many 
Times, and moſtly, not Explicite, nor do they Mean, or Intend, any Thing by way of At- 
firming or Denying any Truth; Thus, when we Walk or Ride, or Viſit a Relation, 
or a Friend, or in any other of the Actions of Life, we do not Affirm any Propo- 
ſitions, which I know of, in Reſpect to Truth or Fal ſehood; we Perform theſe 
Actions, as they are Agreeable to us, and Delight us, and which Render this World 
in ſome Meaſure Pleaſant and Eaſy; And if this Doctrine, of Reduceing Moral Good 
and Evil to the Truth and Falſchood in Human Actions, is True, it muſt Pronounce 
and Aſſert, that Men may not, nor can, Act to Indulge their own Innocent Pleaſure, 
without Affirming ſome Propoſition or other, Relating to Truth or Falſchood, tho' the 
Perſons who Act, are not Conſcious to ener of any ſuck Propoſition; And 1 
woul 


++ bal. . 


COoncerning thi Mak Relations BDOK WI. 


ee W b Aborious Thing Lot hs . nens off, Syſteme to Shou, What: Propo- 


a every Action Amounts B e ene nie i it of pl bat boot 1 : 
FbounrH, It is Impoſſible to Know all the Relations of Things, n therefore, if 

| " Vette Obliges us to Act up to the Truth of ſuch Relations, Moral Gaed: and Evil 

will, as to the Practice: of it; be an Impoſſible Buſineſs: For Who can Determine all 

the Relations, in which an) Particular Man Stands to all the Men and Beings in the 

Univerſe? And yet, if we: do not Act with, or by, ſuch à Perſon, as he is thus Re- 

lated, we Incurr, according to this Syſteme, the Blame of Vice, and ate Cenſured 


and Condemned, as Guilty of an Immoxalitys Thus I may Act with or by a Man, 


; i as an Honeſt One, and yet as he Stands Related in the World, he may be quite the Re- 
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c verſe of it, Which yet I may Know nothing of; I do not therefore here Act accord- 
ing to the Truth and Reality of Things, Notwithſtanding: which, I Would Beg the 

F 'avour to be Excuſed from being à Vicious and Immoral Man for. ſo Doing; On the 
Contrary, a Man may to Appearance ſeem Gay and Trifling, or Perhaps Extravagant 
and Fooliſn, tho in his Inward Sentiments, and the Reſerves of his Thoughts, he 
may be Grave, Sedate; and Serious; If I ſhould therefore Ack with, or by him, ac- 
cording to the Firſt Relation of Things, which are Apparent and Neal to me, 1 
ſhould Act, as this Philoſophy; Says, Agrecably to Truth, and to Vertue 3 That is, if 
I Acted in a Ridiculous Manner with, or by him, When at the Same Time 1 hould 
Think my Self highly Blameable, and in Reality Injurious and Vicious, if I was Ac- 
quainted with his True Character, and the Natural Relations, under which he was to 
be Conſidered, in Reſpect to Men and Things; So that, if this Doctrine is Juſt, a 
Man may be a very Good and Vertuous Man, when it Pronounces him a Vicious, 
aud a very Vicious Man, when it Declares him a Vertuous One; That is, Vertue 
is by this Syſteme Changed into Vice, and Vice into Vertue; There might be a Mul- 
titude of Inſtances of the like Kind Produced to the Same Fwpoie, Wich an 
Show. the Great Abſurdity, and Vanity of the Preſent Doctrine. 

FIFTH, In all Moral Good and Evil, or in Vertue and Vice, there amt: = an ns, = 
tention and Deſi gn of Acting; otherwiſe our Actions are Merely and Barely Mecha- 
nical; But this Syſteme takes no Notice of the Intention of our Actions, only of their 
Conformity to the Truth and Reality of Things, whether we Intend ſuch a Conformity, 
or not; As Thus, a Man may Acc according to the Truth and Reality of Things, 
and not Know he does it, and may Act Contrary to them, and yet be Ignorant of 
it; Notwithſtanding which, it would not Follow, that he would be ſo far a Ver- 
tuous Man in the Firſt Caſe, or a Vicious in the Second, of which lkcwiſe 1 
Examples and Inſtances might be Produced. - _ 

'S1xTa, by Acting according to the Truth and Reality of Things, and he Rela- 
tions of them, or the Contrary, we may be Said to Act Properly or Improperly, 
Rationally or Irrationally, but ſurely not Vertuouſly or Viciouſly, Morally or Im- 
morally; Thus, if I Cut a Stick in Pieces, or Talk and Reaſon with a Poſt; I Uſe 
the Firſt as it is, and the Laſt as it is not; But I would Deſire, that we may not be 
from thence Obliged, to Call the One a Vertue, and the Other a Crime. 

SEVENTH, The: Suppoſt tion of a God is Neceſſary to Moral Good and Evil, Ver- 
tue and Vice; For if there was no God, all our Actions would be only Purely Na- 
tural and Human, ſome would be more Agreeable and Beautiful, more Applauded, 
and better Eſteemed than Others, but there would be no more Vertue or Vice in 
them, than there is in Colours, for their Pleaſing and Delighting, or Offending the 
Eye and Senſe of the Beholders; And therefore, there is Something more Required 
to Vertue and Vice, than Ring, or not Acting, ae to the Ray of 
Things, 

\Excnrn, Nor wall: a God be as Suede) "but that he Concerns . with 
this Actions of Men, and that he has Preſcribed and Laid down a Rule for their Be- 
haviour-and- Conduct; Which muſt either be from his own Adjuſtment of the World, 
and from the Works of his Creation, that is, from Nature, which therefore ought 
to be Underſtood by us, or from Revelation; and Conſequently to Know, what 
Morality is, we ſhould be. Good Chriſtians, or Good Philoſophers, or don geübt 


of Which Seiencks {gem to Enter into the Preſent Syſteme. 


LASTI. T. | 
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Soul, are alſo Neceſlary- to'the Moral Good and Evil of our Actions; For if there 


and 


every Moral Action muſt be a Free, and a Voluntary One, yet every Free and Vo- | 

luntary Action is not & Moral; Since even Brutes are W es of the Former, and 5 
Jet no One will Say, they are of the Latte.. 5 40, BEL -_ 
And yet this Syſteme Sets out ſo Prepoſterouſly, as to Think; wick, if it be one Side ä 
the Propoſition, it Proves the Reverſe of it; that is, that if it Demonſtrates, tara 
every Moral Adtion muſt come from a Voluntary and Free Agent, which no One . £4 
will Contradict, therefore every Voluntary and Free Action muſt come from a Mo- 1 
| ral Agent, which no One will Aſſent to, unleſs he Eſteems Brutes to be ſuc. * _ = 


Where therefore is the Connexion of Ideas? And what becomes of an Intuitive Per- Mr. wolla- 5 EM 


ception of ſuch a Connexion? We arc Indeed to Expreſs Things, as they are, or to ors Religion : 5 


Laue r — 4 1 Kin $i e ee he Immortality of the! 


was a God, and he alſo Concerned himſelf in the Actions af Mankind, and had 
farther: Impoſed upon them a Law either from Nature, or from Revelation, and 
did not Enforce it by Suitable Rewards and Puniſhments; It would be no more; 
than if I, or any other Perſon, ſhould Make and Ordain Rules for the Deportment 
meanour of Others; over whom I either had not, or would not, Exerciſe any 
Power or Authority, which would be a Ridiculous Grimace, and a Pride and Aft- 
fectation, both Irrational and Abſurd; and therefore we muſt ſtill have Recourſe to e 
Revelation, which gives us _ Sureſt Proof of ſuch. a a to e our 


* 


Notions of Morality. 1 95 $7. JON ent 

* » THESE are the Arguments i in | General: 010 iht Scheme! bind K nce it is Retei- $47 WNT a 

ved with an Applauſe, which does not Juſtly belong to it, I ſhall now n OR Wet 

Inquire into every Article and Propoſition of this Doctrine. % l ak 
F. 11. Tux Firſt Propoſition is, that That Act; which may be Denominated Mo- e, ona per 

rally Good or Evil, muſt be the Act of a Being Capable of Diſtinguiſhing, Chooſing, OY b. | 

and Acting for himſelf, or more Briefly, of an Intelligent and Free Agent. Which mmed-; .- 

is thus Proved, becauſe; that which cannot Diſtinguiſh, cannot Chooſe ; And that, e 

which has not the Liberty of Chooſing for it's ſelf, and Acting accordingly, from of Nature 

an Internal Principle; Acts, if it Acts at all, under a Neceſſity Incumbent ab extra, 5 he 

and is in Reality only an Inſtrument in the Hand of Something, which Impoſes tlie 8 

Neceſſity, and cannot Properly be Said to Ad, but to be Acted; 3 a Being under the 

Above Mentioned Inabilities is, as to the Morality of it's Acts, in the State of Inert 

and Paſſive Matter; and can be but a Machine, to which no 53y or Mores can be Aſcribed. 

Walen Proof is nothing more than Affirming the ſame Thing in a Variety 

of Expreſſions, of Free and Neceſſary, Acting and bring Acted, of being an Agent or 

an Inſtrument and a Machine, Namely, that a Moral Action muſt Proceed from a 

Free Agent. Was this ever Diſputed? or does it Want a Demotfiſtration ? There is 

no Doubt of it: And we may Add, that not only a Moral Action, but every other 

Action, which is Voluntary and Free, Proceeds from a Free Agent, which alſo muſt 

be Aſſerted, and as little Requires a Proof of it, as the Other; And the Queſtion here 

will be; Whether every Voluntary and Free Action is a Moral One? This Doctrine 


ſeems to Inſinuate it, but does not Think Fit to Prove it; As it cannot do; For tho 


2% 


' THAT this Propoſition” does yet Inferr and Suppoſe this, is Evident 3 becauſe, to = 


Pr ove, that a Moral Action Proceeds from a Free Agent, is nothing, Excepting it is 1 


Shewn in this Syſteme, that every One, who Acts Voluntarily and Freely, and even ©. 
according to the Reality of Things, is a Moral Agent; all which Brutes may do, 3 
and yet not be either Vertuous or Vicious; For a Brute may Eat Hay or Graſs, and 1 
do it Voluntarily and Freely, and Act according to the Nature of Things, and yer e — 


not be a Vertuous Brute, as, I'Suppoſe, this Doctrine will Acknowledge. 
K. 12. Tun Second Propoſition is, that thoſe Propoſitions are True, which Expreſs 1 


Things as they are; Or Truth is the Conformity of thoſe Words or Signs, by Which propoſition Re- T2 2 
Things are Expreſſed, to the Things themſelves. Is this then a Definition of Truth } 4 4 125 1 


amined. 


Conform our Signs, by which Things are Expreſſed, to Things themſelves; Thus, Pegesteg. 


we muſt not in Words, Call White Black, nor Apply that Sign or Word, which 5. 1. Prop: 5 : 


| Expreſſes an Horſe, to a Man; And in Actions, we ſhould not Uſe a Motion of the 


** 


Muſcles, or a Geftute-of the Body, which is Significant of Joy, to Denote! Grief or | 4 "HY 
Sorrow, nor Explain any Thoughts or Paſſions of our Minds by thoſe Signs, which _ ER 
may Inſinuate to Others, the Contrary to them; This would be Agreeable to-Trath, n, 
N .  Gg8g88 | but — 


Book: VI 


but 1 is not all, N 1s « Requiſite to it; Bente a ; Mart: may be very: Punctual in 
his Expteſſions, either by Words or Actions, and yet may be Erroneous in his Con- 
necting his Ideas, which he thus Plainly and Honeſtly, Expreſſes; That is a Sincere, 
Downright, mn Perſon Ty neither: be a Good Mathomaticlhns A ne 


or a Philoſopher. | 715 


286 


Bur here likewiſe is ſometling Deficiens, as to- ahe Leise Moselle Wich 5 


to Shew, that we may not Miſname Things without a Vice, that to Put off Paſſions 
and Sentiments upon Others, which we have not our ſelves, is a Crime, and that 
even Error in the Connexion of our Ideas is a Grand and an Unpardonable Fault, 
and a Great Impeachment to Vertue; which Things will be Hare to Evince, that they 
may not be Allowed in any Caſe whatſoever. 
The Third pro- F. 13. Tas Third Propoſition is, that a True Propoſition. may be Denied: or 
Peſſeton . Things may be Denied to be what they are, by Deeds, as well as by hs gh atis 


uired into. | 
Mr. Wolla- O another Propoſition. 


ſton s Religion THIS Propoſition: is very Certain, ſo far as it Affirmsz Cote: it is very Jeichne, 
a9" mp that a Man may Signify, and Aſſert, a Propoſition by his Actions, as well as by his 
Prop. 3. Words, they being only Different Ways of Explaining the Inward Conceptions of 
our Minds; But it will not from thence Follow, that becauſe he ay, he always 
does do it, or is Obliged to do it; a Perſon, who is Deaf and Dumb may Expreſs 

the ſame” Senſe, Meaning, and Intention by his Signs, as another does by his Words; 

But then it is with a Purpoſe to Expreſs it; As much as the other does by his Words; 
Or elſe they are Idle Signs, without Intention or Meaning; And ſuch may the Caſe be 
of many Actions in Human Life, which are not I»tenaed to Expreſs.any Bropoſition 
in Relation to Truth, or to Falſchood, as well as ſeveral Words, which Paſs in Con- 
verſation, which are not Deſigned to Affirm or Deny any Truth, but are the Sport 
and Diverſion of ſuch, who are re Willing to Relax and Unbend ſome Times from the 


Cares of Life, or the Severities of Study and Contemplation z For who. eyer Ima- 


gined, that ſome Propoſition or other in Reſpe& of Truth, was always Meant and 
Intended in a Jeſt, and chat we . look for Maxims of Reaſon and en þ in 
a Pun or a Witticiſm? . HE 

IF therefore Words 5 Alok may, or may nor; Expt a Propoftian- in Rela- 
tion to Truth or Falſchood, how muſt we Know, when they do, or do not do it, 
unleſs from the Explicit Intention and Deſign of the Perſon who Speaks or Acts? To 
Interpret other Mens Words and Actions for them, and to Affirm, that they Mean 


this, or another Propoſition by them, when they Declare, they never Thought or 


Dreamed of any ſuch Propoſition, is Dealing, not only Abſurdly, but Arrogantly, 
with Mankind, and Deſerves a Suitable Return of Contempt from them. 

HOWEVER, we ſhall Examine this Propoſition Farther, by the Iaſtances Alledged. 

_ T/f. Ir is Said, there is a Meaning in wary Acts and Geſtures; Every Body Un- 
derſtands Weeping, Laughing, Shrugs, Frowns, &c. Theſe are a Sort of Univerſal 
Language; Zeno and Diodoruss Argument againſt Motion, was Anſwered by getting 
up and Walking; Roſcius Pretended to Expreſs the ſame Sentence, as many Ways by 
Geſture and Action, as Cicero could do by a Variety of Words and Elocution. 

To which it is Replied ; That if there is a Meaning in many Acts and Geſtures, it 
is a Confeſſion, that in ſome there is, or may be, None; That if every Body Under- 
ſtands Weeping, Laughing, Cc. it is, when they are Intended and Deſigned to have 
a Meaning by the Perſon, who Uſes them, for Men may Weep or Laugh, c. they 
Know not the Reaſon why, as is the Caſe of ſome Diſtempers, or they may do it 
upon a Different Account from what is by Others Imagined or Preſumed; That the 
Philoſopher, who Anſwered the Arguments againſt Motion by his own Motion, did 
it with that Intention; That, if Reſcius Endeavoured to Expreſs the ſame Sentence by 
Action as Variouſly, as Cicero could by Different 'Borms of Rodugon; it was his 
Meaning and Intention ſo to do. 

FRoM whence it is, hitherto thus far Evident, hat not only Speaking or Acting, 
but a Deſign and Intention in ſuch Words and Actions, is Requiſite to the making 
them Significant and Expreſlive of ſome Truth or Propoſition. 

24. Ir is Told us, that theſe Inſtances do not come up to the FOI of this 
Philoſophy ; And that there are many Acts of other Kinds, ſuch as Conſtitute the 
Character of a Man's Conduct in Life, which have. in ing and would be Taken 


by 


— 


Chap. VI.  Alledged by Mr. Wollaſton. 


by any Indifferent judge to Have, a Sguiſication, and to Inplh ſome Propoſit} 71108, as Plain- 
ly to be Underſtood, as if it was Declared in Words; and therefore, if what ſuch 
Acts Declare to be, is not, they muſt Contradict Truth, as much as any Fall Pro- 
poſition or Aſſertion can. 

To which we again Reply ; That there. arc no ſuch Acts, as are Aeuctonde above, 
which have in Nature 4 Signißcation, or Tmply any Propoſition, unleſs they are fo 
Meant and Intended, and therefore, if what ſuch Acts Declare to be, is not, that 
they do not Contradict Truth, as much as any Falſe Propoſition or Aſſertion can, 
unleſs they are Deſigned to do it; This ſeems to be ſo Plain, that nothing can be 
more ſo; For does any One Affirm or Deny in Words a Propoſi ition, but "with an 


Explicite Intention of doing it? And fince Actions are put in this Syſteme upon the 
ſame Level with Words, there is the Same Reaſon, that we ſhould Affirm or Deny 


in Actions with the Same Explicite Intention; And yet it would Fain Gain this 
Point, that Mere Actions, without any Intention or Deſign Annexed to them, ſhould 
Affirm or Deny; And that theſe Actions are not to be Explained from the Intention 
of the Perſon, who Commits them, but by Iaiſferent Fudges, by having a Sionification, 


which in Nature belongs to them, and by an Implication of a Propoſition ; When yet 


it would be Impoſlible for the moſt Inaifferent Fuazes in the World to Determine, 
What the Nature of an Human Action is, or to Know, what 7 tion it 4 8975 
without taking into the Account, the Intention of it. 
34. Ir is Inſtanced, that if a Body of Soldiers, Seeing another Body Approach, 
ſhould Fire upon them, this Action would Declare, they were Enemies, and if they 
were not Enemies, this Military Language would Declare, what was Falſe; This In- 
ſtance goes on to Shew it's Learning "about the Athenians, in the Attacque of Fpipole, 
and of- the COP ares in their laſt Incampment againſt Agathocles in Africa, but Re- 
ſumes the Aſſertion, that Suppoſe, Inſtead of this Firing, ſome Officer ſhould have 
Said, they were Enemies, when Indeed they were Friends, ſuch an Affirmation would 
be a Falſe, tho' a Miſtaken One, and what Holds in Words, Obtains alſo in Actions. 


To which we likewiſe Anſwer, that here the Intention of the Action is Plain 


and Expreſs, which, we have Said, is always Neceſſary to an Affirmation of any Thing, 


in Words, as well as Actions, in Relation to Truth and Falſehood; For Suppoſing an 


Officer had Said they were Enemies, when they were Friends, and had Acted with 
them Accordingly, he as much, and Equally Intended to Declare them Enemies by 
his Actions, as his Words, when yet they were Friends; Notwithſtanding which, he 
on the other Hand had no Deſign or Intention of Speaking or Acting Falſely; What there- 
fore can be Concluded from hence? What ? That ſuch a Perſon Speaks and Acts againſt 

Truth, and the Reality of Things, and that he is by Conſequence an Ill and Immo- 
ral Man? Surely this Syſteme will not Affirm ſo Groſs an Abſurdity, and yet it's 
Doctrine Directly Leads to ſuch an Aſſertion; Since Mere Truth and Falſehood in 
Words and Actions, are made the Meaſure and Standard of Vertue and Vice, and 
of our being Good, or being Immoral, without Conlidering the Intention of the 
Speaker or the Agent. 

Ir this Philoſophy only Deſi igns i in 1 this Propet tion to Prove, that ſome Actions are 
as Expreſſive, as Words, it will not find any Opponent; Every One will Readily 
Aſſent to the Thing, and not Require a Demonſtration of it; But, if it would In- 
ſinuate, or Evince, that Speaking, or Acting, according to the Reality of Things, 
without an Intention of doing it, is a Vertue or a Vice, it will not Meet with 
many Rational or Conſidering "Perſons, who will be Patrons of ſuch a Doctrine. 

4th, IT is Inſtanced, that, when Popilius Lænas Sollicited to have Cicero Proſcribed, 
and that he might find him out, and be his Executioner, his Carriage Sufficiently Sig- 


nißed, that Tully was either ſome Bad Man, or had ſome way Injured him, or at leaſt | 


had not Saved his Life; all which Things being Falſe, his Actions were Expreſſive of 
that, which was Falſe, or were Contradictions to Truth; and herein, it is Said, Conſt ſted 
his Ingratitude. 0 

To which it is again Anſwered, that what theſe Actions of Popilius Signified can- 
not be Explained or Determined, without Knowing the Intention of them; They 
might be Expreſſions of ſome Inward and Latent Malice and Inveteracy towards Ci. 
cero, upon Incidents and Incentives, which are not come to our Knowledge, and there- 
fore might not Show Cicero, but Fopilius to be a Bad Man; Tho, if he Acted accord- 
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| there is no Vice or Immorality in it. . e 
= Wola: As for Agon Sheep, or Damarass, or Alphonaas's, or Melibeus's, and the Arguing 
merly an from Theocritus, or Virgil, it is not very Material to the Point, and only Shews, that 
3 this Philoſophy had Once been a little Converſant in thoſe Authors, without Perhaps 
Schoolin Knowing the Full Scope and Senſe of them; Excepting, that Damætas Underſtood 
Warwick - them to be Agon, Sheep, becauſe he had the Uſe and Diſpoſal of them; And from 
N whence it is as Weakly Concluded, that he who has the Uſe and Diſpoſal of a Thing, 

| has the All, or the Property, of that Thing. j; nts 
th. Ir is Told us, that in the Fewiſh Hiſtory we Read, that when Abimelek Saw 
Iſaac Sporting with Rebekah, and Taking Conjugal Liberties, he Preſently Knew her 
to be 1/aac's Wife, and if ſhe had not been his Wife, the Cafe had been the Same, 
as that of Azox's Sheep, which tho' he Uſed and Diſpoſed of them, were not his, 
but Alphozaas's or Melibenss; and it is Said, if it is Objected, that ſhe might have 
been a Miſtreſs, or an Harlot, it is Anſwered, that fo ſhe might have been, tho” 
1/aachad Told him by Words, that ſhe was his Wife, as he Told him ſhe was his Siſter ; 
What is Said to be Sufficient for the Preſent Purpoſe, and to make Acts Capable of 
Contradicting Truth, is, if they may be Allowed to Expreſs Things, as Plainly and De- 
rerminately, as Woras can. | | | | 
IO which it js alſo Replied, that we do not, nor will any One Deny, that 47s 
may not Expreſi Things, as Plainly and Determinately, as Words can; They may do it, 
but do they do it? aac might by ſome Act of Fondneſs, Affection, and Endearment, 
Different from what is Practiced to Lewd, Women, Expreſs and Shew Rebekah to be 
his Wife, as much as by any Words, but® then here is a Deſign and Intention of 
doing itz On the Contrary, the taking Conjugal Liberties, as they are Termed, could 
never Declare Rebekah to be his Wife, when they might as well Declare her to be 
his Harlotz As any Word, which has a Double Senſe or Meaning, cannot be Expreſ- 
ſive of One only; From whence it is Manifeſt, that when we would Expreſs our 
Thoughts by Actions, we are to Intend and Deſign thoſe Actious to Expreſs out 
he. | Thoughts; 


ths ap. VI. Auladęed by My. Wollaſton. 


Thoughts; but will it be here Said, that Vaac Intended to Shew by his Actions, that 


Rebekah was his Wife, when in Words he Affirmed her to be his Siſter? _ 


Dip Agon, becauſe he gave the Sheep to another's Keeping Intend to Declare, 
they were his Sheep ? They might be a Third Perſon's, and Agon Deputed by him 
to the Care of them; Does he, who has the Uſe and Diſpoſal of a. Thing, Declare 
that he has the All, and the Property of that Thing? And might not Agon Com- 
mit the Sheep to Dameras's Inſpection from, and under, an Authority from Ae- 
libæus 7 / 

Tris therefore is what we Maintain, that eee Actions are made to Erith” our 
Thoughts, they are Choſen on Purpoſe to do it, and with a Deſign and Intention 


of doing it, as a Dumb Man makes Uſe of Signs, when he is Incapable of Explain- 


ing his Sentiments by Language; Theſe Actions muſt be Proper and Significant of 
What they are Intended to Expreſs, and not of a Dubious and Uncertain Interpreta- 
tion; And we muſt be as Careful to Convey our Real Meaning by them, as by 
Juſt and Appoſite Words; For if we take Men's Actions in General, there is Scarce- 


ly One of them, which may not Admit of a Thouſand Conſtructions, and can only 


be Aſcertained from the Principle, that is, the Inward Intention of the Mind, and 
the Motive, from Which it e ; and which docs not Lie Open to Common 
Obſervation. | 

7th. IT is Said, if a Soldier ſhould Take an Oath to Caſs, and afterwards Deſert 
to the Enemy, this would be as much as if he Denied him in Words, ſince his A&- 
jons Abjured him; And if a Chriſtian ſhould Burn Incenſe to Jupiter, upon the 
Command of a Tyrant, tho he did not in Words Deny Chriſt, yet by that very 
Fat he would Deny him; And if a Man Lives, as if he had that Toe, which he 


has not, he Acts or Lives a Lie. 


ON the other Hand we Say, the Soldier might upon ſome Motives of Terror, and for 


Self. Preſervation, go over to Pompey, and yet Wiſh well to Ceſar ; The Chriſtian 


might Love, and Inwardly Adore and Reverence his Saviour, and yet not be Coura- 
geous enough to Reſiſt and Encounter the Tortures of an Heathen Perſecutor; And 
a Man may "Live above his Eſtate, and yet Condemn his own Weakneſs, Vanity, 
and Indiſcretion for it; In all which Caſes, the Man Affirms by his Actions, what in 
Terms he Denies, and therefore theſe Inſtances are ſo many Proofs, that Actions are 
not often ſo Expreſſive of the Thoughts and Sentiments of our Minds, as Verbal 
Propoſitions are; For it is Plain here, that our Aſſertions in Words Declare our 
Real Opinions of een, and at our Actions are Entirely 1 Ivy of ems 
Neceſlary to make it Significant of our Inward Thoughts or Conceptions. 

8:h. NoTWITHSTANDING which, this Religion of Nature Delincated, goes on to 
Tell ns; That Words are but Arbitrary Signs of our Ideas, or Indications of our 
Thoughts, ſince that Word, which in Hebrew Denotes Poverty, in Arabick Denotes Riches, 
whereas Fads may be Taken as the Effects of them, or rather as the Thoughts them- 


ſelves Produced into AR, as the very Conceptions of the Mind, brought forth, and 


Grown to Maturity, and therefore as the moſt Natural and Expreſs Repreſentations of 
them; And beſides this, they bear Certain Reſped?s to Things, which are not  Arbi- 
trary, but as Determinate and Immutable, as any Razzo's are in Mathematicks ; ; For 
the Facts, and the Things they Reſpect, are Fuſt what they are, as much as any Two 
given Quantities are, and therefore the Reſpects, Interceding between thoſe, muſt be 
as Fixed, as the Ratio is, which One of theſc Bears to the Other 3 That is, they muſt 
Remain the Same, and always OF the Same E till Things Ceaſe zo be, 


what they are. 


- Tars therefore is laid Down, as a Fundamental Kaki that whoceyer Acts, as if 
Things were ſo, or not ſo, doth by his Acts Declare, that they are ſo, or not ſo, as 
Plainly, as he could by Words, and with more Reality; And if the Things are other- 


wiſe, his Acts Contradi& thoſe Propoſitions, which Aſſert them to be as "they are. 


Bor Firſt, we Say, Words are Arbitrary Signs Indeed of our !deas, before any Senſe 
is Affixed to them; Thus we may Take what Articulate Sounds we Pleaſe to Denote 
our Ideas by, and from Hence, Different Nations and Countries make Uſe of Different 
Languages; But after the Senſe is Affixed to the Word, it Ceaſes to be an Arbitrary 
Sign, and we may not, if we will Diſcourſe, Converle, or Reaſon with Others, 

Annex 
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Annex to it, what Idea we Think fit; It is Certain and Determined, and is always 
Expreſſive of the Same Idea, as much or more than any Fact or Action can be. 

ON the Contrary, Facts are not always the Effects of our Thoughts, or our Thought 8 
themſelves Produced into Act, Cc. and therefore more Natural Expreflions of them; 
Since they in many Particulars. are as; Arbitrary as our Words, as this Philoſophy 


Owns ; thus Chriſtians, it is Said, when they Pray, Take off their Hats, but the 


eus, when they Pray, or Say any of their Beratoth, Put them on, the Same Thing 
Expreſſing Reverence with the One, which Denotes Irreverence with the Other; And 


it will be Hard to find any Acts, which have an Unalterable Signification and even 
Killing a Man with One Intention, Expreſſes Malice and Murder, and with another, 
as in the Execution of a Criminal, Humanity and Juſtice LEgon's Treating the Flock, 
and Diſpoſing of it, as , it was "bis, did not Inferr, that z was his, for he might 
have been Authoriſed ſo to do by Melibaus.. 


SECOND, But which is more, if this Doctrine is Tee, that Facts more 8 
and Unalterably Expreſs our Thoughts, than Words do,. and that they are our Thoughts 


"themſelves Matured and Produced into Act, it muſt Affirm that a Perſon, who is 


Deaf and Dumb, can Maintain a more Intelligible Converſation with thoſe about 
him, and can Explain his Mind more Fully, Truly, and Naturally, by Actions and 
Geſtures, than another can by any Force of Language, or the Ambiguity of Verbal 
Propoſitions; And yet, every one Knows how Difficult it is, and how much Gueſling 


and Conjecture it Requires, to come at the Inward Senſe and Meaning of ſuch Dumb 


Signs, and how Plain and Obvious Words are, and how Eaſily they Inſtill into the 
Mind of the Heatcr the Thoughts and Ideas of thoſe, who Uſe them. 
. TairD, Facts are not our Thoughts Mature and Teeming into Actions, becauſe, 


there is many Times no Connexion betwixt our Thoughts and our Actions, that is, 


our Actions may not Expreſs our Thoughts; A General of an Army may at this 
Time Think of Inveſting and Laying: Siege to a Place and yet at that very Time, by 
a Feint, March his Soldiers a quite Contrary Way; Hannibal may Think of Subdu- 
ing and Conquering Rome, and yet Suffer his Men to Diſſolve in Luxury and Eaſe at 


Capua, which was no ways Expreſſive of ſuch a Thought or Intention; And a Chriſtian, 
or a Philoſopher, may have very Good Thougats, which are not always Declared or 


Explained by his Actions. 


FourTH, Nay Farther, Men may Perform ſeveral Adiions, with which they 3 


not Perceive any Thought is Connected, we do not find in the Common Actions 


of Life, as Walking, Sitting, Standing, Ge. that every Step, which we Take, is the 


Reſult of any Explicit T ought, or that every Moment, we Sit or Stand, is Attended 
with the Thought of doing it; That is, ſeveral of our Actions, and even thoſe, which 
come under the Notion of Moral Ones, are Mechanical, and are not the Expreſſions 


or Indications of any Abſolute or Determinate Thought or Perception; And this is 


the Caſe of moſt Habits. _ 
Firn, Nor do Facts bear Certain Reſpecks to Things, which are as Immutable, as 


any Ratios are in Mathematicks, nor do they always therefore Speak the Same Lan- 


guage; For, tho Things are Fuſt, what they are, and will never Ceaſe, to be what they 
are, yet the Same Facts will not always Bear the Same Relation to them, which 


ſhould have been Proyed, but is very Wiſely Declined by this Philoſophy 3; For we 


ate to Judge of Mens Thoughts by the Facts, which are Said to Explain them, and 
therefore the Intention of the Fact cannot be here Taken in, and the Fact it's ſelf 
is only Conſidered ; Whereas the Same Human Fact may be Infinitely Diverſified by 
the Intention of it; Thus, if any One Kills a Man by Accident, or with Deſign, 


the Fact is the Same, but I Hope it does not Bear the Same Immutable Reſpe& to 


Things; Becauſe the Intention Alters the Compariſon; If with Deſign, and that is 
Yatious cither to Indulge his own Malice, or to Put him out of his Pain, or in O- 
bedience to a Juſt Law, which Condemned him, I would ſtill Believe, that tho the Fact is 


the Same, the Principle of it, the One Expreſſing Cruelty, the Second Mercy, and 


the Laſt Juſtice, will make it ſtand in a Different Relation to Things, and therefore, 
that 2dere Facts, without the Intention or Principle of them, do not Bear Certain Re- 
ſpects to Things, which as it is Said, are not Arbitrary, but as Determinate, and Im- 
mutable, as any Ratios are in Mathematicks; And 1 this is what the Preſent Doct- 
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rine muſt Maiucain, for according to it, we cannot Know ny: PA or Intention 


it ſelf, but by the Fact. 

SixrH, As to the Findamencal h Conidded om der 778 Iberer 
Acts, as if Things were fo, or not ſo, doth by his Acts Declare, that they are ſo, 
or not ſo, as Plainly as he could DF: Words, and with more . it is, from what 


Foregoes, One Entire. Falſchood. 
BEcausE a Man may AR, as if Things were ſo, and yet not Declare wy thoſe 


Ads, that they arc ſo; Unleſs he Intends to do it. 


24, BEcausE Acts do not Declare our Thoughts ſo Explicitly an Fully as Words 


do, as was Inſtanced from Dumb Signs and Actions, not being alike Intelligible with 


Words and Verbal Propoſitions. 
34. BECAUSE all the Reaſoning above, from 6 this Concluſion is Made, has 


been Conſidered and Refuted. 

Ir therefore this Fundamental Maxim Proves to be an Error, What mal we Ex- 
pect from a Syſteme of Natural Religion, which is wholly Built and Depends upon 
it? Nothing Certainly but Romance, and Thouſands of Petitions and Poſtulatums 3 
However, we ſhall Proceed to it's Fourth Propoſition. 


F. 14. Tar Fourth Propoſition is, that no Act, whether Word or Deed, of any The Fourth 


Being, to whom Moral Good and Evil are Imputable, that Interferes with any True 
Propoſi ition, or Denies any Thing to be, as it is, can be Right; For, 


Propoſition Ex- 


amined. 
Mr. Wolla- 


T/t. IF that Propoſition, which is Falſe, be Wrong, that AQ, which Implics ſuch ſten s Religion 


a Propoſition, it is Said, cannot be Right, becauſe it is the very Propoſition it ſelf in 


of Nature 
Delineated. 


Practice. But it ſhould have been here Determined, what is Meant by Right and $ 1. Prop. 4. 


Wrong; If Truth and Falſchood is Intended by it; The Aſſertion Runs thus, if that 


Propoſition, which is Falſe, be Falſe, that Act which Implics ſuch a Propoſition, cannot 
be True; which Perhaps may be a Certain Propoſition, but is a Silly One; If by Right and 


Wrong is Intended, Vertue and Vice, Good and Evil; The Aﬀertion will be. it 
that projet ition, which is Falſe, be Vicious or Evil, that Act, which Implies ſuch 
a Propoſition, cannot be Vertuous or Good, which is wholly Precarious and Un- 
proved. 

FoR it is not yet Se that Vane and Vice, Good and Evil, are Terms Reci- 
procal with Truth and Falſchood ; Nor has it Proved, that Aere Acts are as Expreſ- 


five and Significant, as Words, or that they are at all Io mas withour a Motive, 


a Principle, or Intention, Annexed to them. | 
24. Ir is Told us, that thoſe Propoſitions, which are True, and Expreſs Things; 
As they are, Expreſs the Relation between the Subje& and the Attribute, as it is; 


That is, This is either Affirmed, or Denied of That, according to the Nature of that 
Relation, which Relation is Fixed by the Natures of the Things themſelves; To 


Follow Nature therefore, is not to Comply with our Bodily Inclinations, as ſome 
Imagine, but to Conform our ſelves to the Truth and Reality of Things, and the 
Proper and Determined Relations of them; As to what is Said here of Right and 


Wrong in Nature, that has been before Conſidered. 


IN Anſwer to which we Say, that it is not hitherto Evinced, tan our Conform- 
ing our ſelves to the Relations of Things is either a Vertue or a Duty; It is at 


the moſt only Proved, that we Act according to thoſe Relations; Which Suppoſing 


we ſhould not do, it is not Demonſtrated to be a Vice or a Crime. If any One 


Thould Toſs a Stone into the Air, or Uſe Gold, as he would a Piece of Cork or a 


Feather, he would A@ againſt the Gravitation of the One, and Confound the Na- 
tures of the Others, by making no Diſtinction betwixt them; but, I would Hope, this 
Philoſophy, the Grand Patron and Aſſertor of Truth, and of the Reality of Things, 
would not Condemn theſe for Evil and Immoral Actions; Nay, if we ſhould Endea- 
vour to Deſtroy thoſe Relations, which we find Subſiſting in Nature, does it Appear; 
that we Deſerve Blame; Lead is Solid, and Water Fluid, with Reſpect to each Other, 


and yet it is to be Preſumed, that we may without any Impeachment of Vertue, 


Fix the One into a Salt, and Reduce the Other into a Fuſion, and ſo, that we may 
Alter the Properties of an Infinite Number of Beings, without any great Harm or 


Moral Evil ; Thus likewiſe, a Father may Change his Son into a Husband by Mar- 


rying him, into a Brother, by having another Son; into a Magiſtrate, by Procuring 


bim that Dignity, or into a Subject, by Admitting him into any Civil Community, 
| and 
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and this with ae en and 
mably to the Reſpects and Relations of Things, as they are, but Changing the Old 


8 


Vet ertue ee ITbo' this is not A 3 


Ones, and Introduceing New: That is, this Doctrine muſt Oblige us to Receive and 
Take Things, as they are, and to Conform our ſelves to them, as they are, and Con- 
ſequently; Forbid our Changeing them, Annulling, or Deſtroying them, or any Rela- 


tions of them, which is Monſtrous, and Abſurd, by what iForegoes: Beſides which, 


how is it Shown, it is at Leaſt not yet done, that we are under an Obligation to 
Follow Nature, or to Conform our ſelves to the Fixed and Determined Ralations of 
Beings in it! Things, and the Relations of them, may be Produced with other Deſigns, 


for all that we are yet Informed, than for our Following of them, or Conforming 


our ſelves to them; Perhaps they were Conſtituted and Framed, not for a Standard of 
our Practice, or for a Rule of our Actions, but for Incitements to us to Admire and 


Adore the Infinite Wiſdom and Goodneſs of the Almighty Architect; They might 


be Meant and Intended to Employ. our Studies and Speculations, and not to Direct 
our Behaviour or Conduct; However, it is not Apparent, that we are Obliged to 
Conform our ſelves to theſe Relations of Things, becauſe. God is the Author of 
them, and has Formed and Created them, till it is Shewn, that any Thing, which 


he has Created, is and ought to be a Meaſure of, and a Preſcription to, our Actions; L 
Which if fo, the very Actions of Brutes themſelves on the One Hand, and of the 
Angelick Natures on the other, will be a Rule and a Guide for our Morality, the 
One a very Unworthy One, and the Other an Unknown One, but Each, no Doubt, 


Incompatible with the Other; But, why we ſhould Conform qur ſelves rather to the 


Relations of Things, which he has Created, than to Intelligent being, which he 
has Created, Diſtin& from us, cannot be Shewn. 


| LasTLY, What the Fixed and Determinate Relations of Beings are, is pF, Hardeſt 
Thing in the World to Know; The Greateſt and Wiſeſt Philoſophers could neyer yct 
Tell, what they were, that is, what Nature is, for That it ſeems, is what we are to 


Follow; It has heen the Inquiry of many Ages, and of the Nobleſt and moſt Eleva- 
ted Genius's in each Age, and yet Perhaps Mankind is as far from Arriving at Truth 


and Certainty in theſe Matters, as when the Search, and the Inveſtigation, Firſt be- 
gan; Notwithſtanding which, we ſhould and ought to have a Comprehenſive View 
of all Nature, and of the Laws and Principles of it's Acting, before we can Know 
the Real and Abſolute Relations of the ſeveral Beings in it, and therefore, before we 
can Conform our own Actions to ſuch Relations; And Conſequently, if we are to 
Follow Nature, we are to Follow That, which it is Morally Impoſſible for us Fully 
and Exactly to Underſtand; If we can at all Underſtand it; Thus, in Particular, we 
Deal with Brutes, as Intirely Irrational, but till it is Known they are ſo, how can we 
Say, that we Act according to the Real Relations of Things? And yet, no One has 
hitherto Scrupled to Hunt a Fox, a Hare, or a Deer, or to Kill a Fiſh, or a Fowl, 


or any other Creature, tho” it is only to Serve our Palates, or our Diverſion, 5 


ALL which {till Evinces, how Neceſlary it was for Almighty. God to make a Clear 


Peron of his Will to us in the Chriſtian Diſpenſation, that we might be Infor- 


med, which Way, and in what Manner, he would be Served and Obeyed. 

3d. Ir is Said, that if there is a Supreme Being, upon whom the Exiſtence of the 
World Depends, and nothing can be in it, but what he either Cauſes, or Permits 
to be, then to Own Things 70 be as they are, is to Own what he Cauſes, or at Leaſt 


Permits 70 be thus Cauſed or Permitted; And this is to take Things, as he gives them, 
to go into his Conſtitution of the World, and to Submit to his Will, Revealed in 


the Books of Nature; To do this therefore muſt be Agreeable to his Will, and the 
Contrary Diſagreeable, and ſince there is a Perfect Roctitude in his Will, as will be 
afterwards Shown, Certainly #70zg; And, as the Owning of Things in all our Con- 
duct .to be, what they are, is Direct Obedience, ſo on the | Contrary, not to Own 
Things 70 be, or to have been, that are, or have been, or not to be, what 1 are, is 
Direct Rebellion againſt him, Who is the Author of Nature. 

To which we alſo Reply; that here it is therefore Confeſſed, that Confanning our 
ſelves to Nature, or the Truth of Things, is not a Duty Incumbent upon us, Ex- 
cepting, as the Exiſtence of the World Depends upon the Supreme Being; that, by 


Conſequence, ſuch a Co to che Real Nature or Relations of Things, is 
| Taking 
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= Things, as he Gives them, is Going into his Gee vl the World, and Submit. 
70 his Will, Revealed in the Books of Nature. 

FirsT, That Nature is not Self- Exiſtent, but Depends upon the Supreme Being as 

the Cauſe and Producer of it, is therefore Originally and Primarily to be Shewn, as, 


the Baſis of all Natural Religion; which, tho' it may be Evidently done, is yet not 
done by any of the Patrons of ſuch a Religion of Nature; As we have e E- 4 


vinced. 


_ . SEconD, Suppoſing the Supreme Beitig to be the Author of Natare” it is not 
Proved; that our Conforming our ſelves to it, is Submitting, or Conforming, to his 
Will, unfels ! it is Firſt Evidenced, that it is his Will, that we ſhould Conform our Act- 
ions to it, which likewiſe Remains without any Proof or Eviction of it, according 
to what we have Juſt now Alledged; Beſides which, if any Perſon had made a Cu- 
rious Piece of Clock - Work, and at the ſame Time was Able to make a Fly, and to 
Inſpire a Senſe into it, by which it ſhould Know the Maker of Both; Would any 


One Think, that the Laſt was Obliged to Conform it's Actions to the Motions or 
Syſteme of the Former, unleſs it Knew and was Satisfied, that it was tlie Will and 


Pleaſure of the Perſon, who gave it Being, that it ſhould } It might Admire it, and 


the Author of the Contrivance, and be Carried to an "Adoration of him, for the 
Wiſdom of ſo Exquiſite a Piece of Exiſtence, and to a Gratitude and Thankfullneſs 
for it's own, but not Imagine it's ſelf any farther Concerned with the Motions of 
the Syſteme, which were left to go on, as it found them, at leaſt, not Suppoſe, 


that it was Scrupulouſly to Exact it s on Actions to the Laws or Relations of Things, | 


which it Preſcribed. . 
As to what is Said of Taking Things, as Fl Glens 1 al Going into bis conſtitu. 


tion of the World, they are only Ingenious Phraſes and Ways of Expreſſion, which 
have more of the Pun of a Wit, than of the Argument of a Philoſopher, belong- 
ing to them. 
TIR, It is here alſo Preſumed, that N is the l of God s Will to 
Mankind; It may be ſo; But then it is to be Interpreted in Conjunction with, and 
in Obedience and Conformity to, the Revelation of Chriſtianity; Unleſs, whilſt we 


Aſſert the One, we Diſcard and Deny the Other; For God has not, nor can have, 


Two Diſtinct Wills; The Revelation 85 his Will by Nature, or by the Goſpel, muſt 
Speak the ſame Thing, or the One or the Other is Falſe, and an Impoſture. 
HERE we Conſider Nature, with the Patrons of it, as Separate and Apart from 
Chriſtianity; And then how is it Proved, that Nature is a Revelation of God's Will? 
May not an Infinite, All-Wiſe, and an Almighty Agent Create a World with all 
the Relations and Reſpects of the ſeveral Beings in it, for the Exertion of his Power, 
and the Diſplay of his Wiſdom, which all other Rational. Creatures, as well as Man, 
which all Superior Intelligences, Angels, and Arch-Angels ſhould Celebrate with 
their Praiſes, and Fall Down Proſtrate to the Omnipotent Author of, in an Humble 
Adoration of his Greatneſs and Majeſty, without Suppoſi ing, that this Grand and 
Stupendous Scheme of Nature was Intended for a Rule, and as a Preſcription to the 
Poor and Periſhing Actions of Men, and the Small Mortal Inhabitants. of this Globe 
we Live on, and that it was his Will it ſhould be So? May not the ſame Almighty 
and All-Wiſe Agent have had a Thouſand other Deſi igns and Intentions in his Crea- 
tion, in Reſpect of other Beings, beſides our ſelves, which are not, nor, iti this Im- 
perfect State, ever can, or will, come to our Knowledge, which will not Infer, that 
aur Aitions ſhould be Goyerned by his Nature and Conſtitution of Things? Ha 
LASTLY, Granting Nature to — the Revelation of his Will to us, Separate and 
Diſtinct from the Chriſtian One; It would be almoſt Inſcrutable to, and Unfatho- 


mable by us, and Conſequently could be no Direction to our Lives, or out Practice; 


Since it would not be Sufficient for us to Know the Obvious and Apparent Rela- 
tions of Things, which may Depend only upon our Fancies, but the Intimate, In- 

ward, and Real Ones; That is, we muſt be Apprized and Fully Informed of all the 
Depths and Receſſes of Nature, and of thoſe Infinite and True Reſpects, which Things 
bear to each Other, thro all the Mazes and Labyrinths of the Vaſt Univerſe” of 
Being; For otherwiſe, we could not Submit to God's Will, nor Take Things, as lie 
Gives them, nor Go into his Conſtitution of the Trorld ; Whereas, all that we do, is to 
Conſi der Things in Reſpect of our ſelves, and to Form our Relations of them, 
. : Ehtelty 
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| Chicfly, as they have a Reference to us, and many Ties with too much Affectation and 
Vanity, as well as Partiallity ta our own Beings ad Exiſtence; When therefore! this 
Philoſophy Tellsus, chat che Owning of Things in all oar Condudt 5 be, as rhey dee is 
Obedience to the, Supreme Being, and not to Own Things 79 be, ot 7% have been, that 
are, or have been, ot not ro be, what they are,” is Dire& Rebellion againſt him, is all 
an Unintelligible Chime of Words, upon Abſtracted Notions” of are, be, been, have! 
been; Till we are Informed, what Things are, and what the Relations of them; That is, 
till we Know, what Real Nature. is, ald that God Deſigned the Crestiof of the 
World for the Rule of our Conduct, and not for a Subject of our Praiſe and Ado- 4 
As to the Firſt, what Real Nature is, and the Relations of the ſeveral Beings in 
it, this Philoſophy does not Undertake to Explain, or if it did, it would be Incapa- 


OS. = 
Wo Im te 3 = \ 
I IIS f © Oo 


IS 25, SD o 
— 


n 


— 


ä 
— EETIT—EN 
4 IR I roy Wc 12; 


7 — 
8 
e eee 


< 
ef 
f3 
& ö 


* 


jj ̃ꝗ % . £0 
Ap as to the Laſt, Prop. 9. Art. 2. Sect. 5. which Concerns Truths Relating to the 
Deity, it ſeems to Acquit Almighty God of ſo Vain Glorious an Intention; Bur That 
is withall to be Proved there, which is not done, that for an Eternal Being to Con- 
ſult his own Glory, would be as Weak and as Frail, as for a ceſas, a Tonen, or an 
Alexander to do it; On the Contrary, a Being, which is Infinite and Eternal, and 
All-Wiſe, would Act as Imprudently, if he did not Confult his own Glory, as a E | 
Man of Common Diſcretion would do, who did not Conſider, or Value, his own s 
Reputation; And the Weakneſs and Folly, Lies in Extending our Names beyond the 1 


8 * 
: 


Grave, Suppoſing we our ſelves Ceaſed to be; Which is not the Caſe of a Being; | | 

who is Confeſſed Eternal; Tho Perhaps this Philoſophy, Notwithitanding it's Na- = 
tural Religion, may Preſume to be That of us Groveling Mortals. . 
 Fovary, Ir is Aﬀitmed, that Things cafinot be Denied to be, what they ate. in 
any Inſtance or Manner whatſoever, without Contradifting Axioms and Truths Eter- 
nal, ſuch as theſe, Every Thing is, what it is; That which is Done, cannot be Uudone, 


and the Like; And then, if thoſe Truths be Conſidered, as having always Subſiſted 
in the Divine Mind, to which they have always been True, and which Differs not 
from the Deity it's ſelf, to do this, is to Act, not only in Oppoſition to his Govern 
ment or Sovereignty, but to his Nature alſo ; Or, in another Way of Expreſſion ; If 
there are ſuch Things, as Axioms, which are, and always have been, Immurably True, 
and Conſequently, haye been always Known to God to be ſo, the Truth of them can- 
not be Denied any Way, but the Truth of the Divine Knowledge muſt be Denied 
too. Which is ſuch a Heap of Jargon, and Metaphyſical Trumpery, that it is almoſt 
Hard to Anſwer it. 5 VVV . 


| £74 * 


Fon Firſt, tho Things cannot be Denied to be what they are, does this Philoſo- 


"I 


phy Know, what they are? Nothing Leſs; How therefore is it Poſſible for us to 
Deny Things to be what they are, when we are Ignorant of their Real Confti- 
_ SzconD, The Truths or Axioms, which are here Said to Subſiſt in the Divine 
Mind, are in the Number of Trifling Propoſitions, Namely, Every Thing is, what it is, 
and that which is done, cannot be Undone, and to Suppoſe the Divine Mind to be 
Fraught with ſuch, or a Million of ſuch, Fooliſh and Ridiculous Axioms, is to Sup- 
poſe, what is Unworthy of Him; On the Contrary, we may Juſtly Imagine, that the 
Infinite Mind is Replete with the Ideas of all Nature, whether Intelligent, or Mate- 
rial, and that the Whole and Univerſal Syſteme of it Lies Perfectly Delineated and 
Drawn out on his Mind in all it's Relations, Properties, and Proportions, which are 
Truths and Axioms, that are Remote from our Knowledge, and therefore it is Im- 
poſſible, we thould Deny them. OR V 
_. Triky, Suppoſing theſe Truths and Axioms, Which fre only the Ludicrous Ab- 
ſtractions of Fanciful Men, to be the Furniture, with which the Divine Mind is Re- 
pleniſhed, ang. I ſhould Deny a Thing to be what it is, which God knows, and Sces, 
I ſhould not Deny the Truth of the Divine Knowledge, unleſs I was ſome Way or 
other Informed, that God did Know and See This, and if 1 was ſo Inf6rmed, it 
would be Madneſs to Think, that I, or any One Elfe, ſhould or would Deny it. 
, . LasTLy, There is no One in Terms or Words would Deny ſuch à Propoſition, 
That every Thing is, what it is; And therefore it cannot be Imagined, or Preſumed, 
that any One would do it by Facts, which ſhould Mean and Intend the Denial of 
„ e ſuch 
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ſuch a Propoſition, becauſe the Same Mind would Expreſs the Same Senſe, whether 
by Facts or by Words, if it was to Declare it's Senſe of ſuch a Propoſition ; But, if 
Mens Facts can Affirm or Deny Things or Propoſitions without their Expreſs Mean- 
ing and Deſign to do it, Facts are made to Affirm and Deny, without any Purpoſe 


or Intention Annexcd to them; which is Ridiculous, and againſt this Philoſophy, which 


Suppoſes, and has Endeavoured to Prove, that Facts are as Expreſſive and Signiſi- 
cant, as Words. „„ | nh. 

FF Th, It is Told us, that Deſignedly to Treat Things, as being, what they are 
not, is the Greateſt Poſſible Abſurdity; It is to Put Bitter for Sweet, Darkneſs for 
Light, Crooked for Streight, &c. it is to Subvert all Science, to Renounce all Senſe 
of Truth, and Flatly to Deny the Exiſtence of any Thing; For Nothing does Exiſt, 
if Things are not, what they are; To Talk to, or Treat a Poff, as if it was a Man, 
would be an Abſurdity, if nor Diſtraction; And why ſhould it not be as Bad to 


Treat a Man as a Poſt? As if he had no Senſe, and Felt not Injuries, which is what 


the Cruel and Unjuſt often do. | | 
To which we Anſwer Firſt, that to Treat a Poſt as a Man, is a very Abſurd Thing, 
and to Treat a Man as a Poſt, a very Bad and Cruel One; But I would Beg the Favout 
to be Excuſed from Thinking, that fuch a Perſon who does ſo, therefore Denies, 
that there is any ſuch Being, as a Man or a Poſt in the World; He may Deal 
Wrongly by theſe Exiſtences, but docs not from Thence Pretend to Annihilate them. 
SECOND, To Treat a Poſt as a Man, is Said to be Abſurd, and to Treat a Man as 


a Poſt, to be Bad ot Vicious; But to be Abſurd, and to be Bad and Vicious, are, in 


the Common Acceptation of Language, Two Different Things; And yet they ſhould 


be the Same, according to this Doctrine; Since they are both of them Facts, which 


Deny Things to be what they are; And if any One ſhould Talk and Reaſon with a 
Foſt, he ought not to be Eſteemed a Ridiculous or Abſurd, but a very Immoral and 
Wicked Man; Tho' One would be Apt to Believe, that, if any One had a Mind to 
Play ſuch a Prank, and Toſs ſome Words in the Air to no Purpoſe, there would be 
no Occaſion to Condemn him for a Vicious Man, but a Fool; On the Other Hand, 
if Treating a Poſt as a Man, is only Abſurd, and not Bad or Vicious, then Treat- 
ing a Aan, as a Poſt, will be ſo too, and not fo Blameable, as Prepoſterous and 
—“.“.. ow bo ein 8 ” 


TIR, Injuſtice and Cruelty. does not Conſiſt in Treating a Man, as a Poſt, that 


is, as what he is not, which is only a Fancy of this Philoſophy, but in Uſing him 
Baſely and Illy, tho' he Owns and Acknowledges him to be a Man; No Perſecu- 
tor, or Tyrant, ever Treated a Man, as a Poſt, as if he Thought or Imagined he had 
no Senſe of Pain or Torture; The very Reaſon he Treats him in that Manner is, 
becauſe he Knows him not to be a Poff, and can Feel Both; And the Vice of the 
Tyrant's or Perſecutor's Mind does not Lie in Denying Things by his Actions, 70 be 
what they are, but in Affirming them to be what they are, and Explaining at the Same 
Time the Revengeful, Malicious, and Inhuman, Principle of ſach Actions; That is, the 
Perſecutor or Tyrant, by the Tortures he Inflicts upon another, Affirms him, not to 
be a Poſt, but a Man, for otherwiſe, he would not have Inflicted them, but then he 
Affirms his own Rage, Violence, Paſſion, and Injuſtice, which Denominates the Vice; 
That is, the Principle of the Action, and not the Falſe Aſſertion Implied by it; For 
the Aſſertion Contained in the Action is True in every Particular, that the Perſon 
Perſecuted or Tortured is a Man, and an Innocent One, but that the Perſecutor, or 
Tyrant, be he as Great, or as Small, as he Will, is a moſt Notorious Raſcal and a 
Villain. | | | | 


SIXTH, It is Said, that to Deny Things to be as they are, is a Tranſgreſſion of the 


Great Law of our Nature, the Law of Reaſon, for Truth cannot be Oppoſed, but 
Reaſon muſt be Violated. To which alſo we Reply FIRST, that it ſhould be Proved, 


that the Great Law of our Nature is the Law of Reaſon, for it may be the Law of 


Cod, that is, the Law of Revelation, as we find it Delivered to us in the Scriptures. 


SECOND, If it is Said, that the Lau of God, or of Chriſtianity, is the Same with 


that of Reaſon, then Reaſon ſhould Submit to Chriſtianity, or not Interfere with it; 
And if 10, our Diſpute is at an Ed. $9 | 
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IIR, What Chriſtianity is, we Know 3 But what is Reaſon ? Why Truly little 
more, as the Matter is now Managed, but Faith, Belief, Fancy, and Opinion; Which 
we have Shewn to be the Caſe of this, and other Syſtemes of Natural Religion 3 
And which is in another Place: Subſcribed to by: this Philoſophy, however Fond it is 
of the Law of Reaſon in this; For it Tells us F. 1, Prop. 9. That they, who make 


Right Reaſon to be the Law, by which our Acts are to be Judged, and according to 


their Conformity to this, or Deflexion from it, Call them Zawful or Unlawful, Say 
Something more Particular and Preciſe; But the Manner in which they have Dcli- 
vered themſelves, is not yet Explicite enough; It Leaves Room for ſo many Diſputes 
and Oppoſite Right-Reaſons, that Nothing can be Settled, While every One ET 
„ - that 2ra/en Right. ; = 

Ir this Philoſophy will but Allow, that this Remark may be Applied: to it's ſelf, 

as it very Jultly may, we need not Diſcourſe much more about the Law of Reaſon ; 
And Indeed, it is in Vain to Talk of the Law of Reaſon, or of Nature, till we Know, 
what the One or the Other is, which I much Doubt, whether we ever ſhall ; Tho' I 
Think; and Believe, that the Philoſophy of the Expanſive and Contractive Forces 
will Lead us into as many Truths in Both, as any Syſteme of Either, which has been 
hitherto Propoſed by the moſt Celebrated Genius's in Philoſophy, however Mean 


theſe Performances of Mine may Appear to the Grand Adepts and Profeſſors in that 


Science, the Science of Nature. As to what is Added Concerning the Amiable Na- 
ture of Truth, and the Great Force of it; Every One who Writes, Lays Claim to 
tz And as to this Philoſophy's Feeling within it's ſelf a Great Reluctance to the not 


Embraceing it, and Valuing it in the Higheſt Degree, I would In Charity Believe, 


that all Impartial Inquiries into Wanne or Religion, are inducd With the Same Noble 

Paſſions and Sentiments. 
The Fifth Pro- F. 15. THE Fifth Propoſi tion 18, hat what has 5958 Said of Fas Inconſi tent 
2 . e with Truth, may be Said of many Omiſſions, or Neglects to Act; that is, by Theſe 
en alſo. True Propoſitions. may be Denied to be True; and then thoſe Omiſſions, by 


Mr. Wolla- 
ſon's Religion which This is done muſt be Wrong, for the Same Reaſons With thoſe ASD un- 


Deng der the Former Propoſition. 
9.1. Prop. 5, Ix is Farther Alledged upon this Protiaficign, thas dome Thivgs cannot Poſlibly be 
done, but Truth mult be Directly and Poſitively Denied, and the Thing will be 
Clear; But the Cafes Ariſing from Omiſſions are not always ſo well Determined, 
and Plain; It is not always Eaſy to Know, when, or how Far, Truth is Violated by 
Omitting z Here therefore more Latitude muſt be Allowed, and much muſt be Left 
to every One's own Judgment and Ingenuity z But yet there are ſome Neglects, or Re- 
| 70 0 to Act, nien are Mauifkſtiy Inconliftent with Truths or with ſome True Pro- 
politions; 
To which we 15 ils that this ſo Entirely Degen upon 9 Foregoing Propo- 
ſitions, that there is no Occaſion to Enter into a Particular Confutation of it here; 


And we ſhall only Farther Obſerve, that it is Owned Omiſſions to Act are not ſo 


Explicite in the Denial of Truths, as Actions themſelves are, which have been al- 
ready Conſidered; And Moreover, that it is Abſurd to Pick and Cull our Omiſſions 
to Act, and make ſome of them Deny Truth, and Others to be no Ways Significant 
x of ſuch a Denial; However, we ſhall Proceed to Examine. the Inſtances Produced ; 

Becauſe, by them the Force of a Doctrine is much better Explained than by Looſe 
and General Terms, and Reſting in Univerſals. 

1 /. THE Firſt Inſtance is, that if 4 ſhould by ſome Solemn Banu Oath, or o- 
ther Act, Undertake to do ſome Certain Thing before ſuch a Time, and he Volun- 
tarily, Ob/ivione Yoluntaria, as Cicero Expreſſes it, Omits to do it, he would Behave 
himſelf, as if there had been no ſuch Promiſe or Engagement, which is Equal to 
Denying there was any; and Truth is Manifeſtly Contradicted; And the Omiſſion 
to Act therefore, according to this Philoſophy, becomes Criminal and Vicious. 

But in Reply, we muſt Beg Leave to Say; That, if A does not Perform his Oath. 
or his Promiſe, out of an Irvoluntary Forgetfullnels, that is, becauſe he had Actually 
Forgot it, it is to be. Hoped, he is not Blameable ; and yet the Mere Fact, or the O- 
million to Act, Contradicts Truth; For he Promiſed and Swore it, and did not Per- 
form it; If a Voluntary Forgetfolinels, that is a Deſign to Forget, or, which is the 


SAINC, an Intention not to Perform his Oath, or his Promiſe, is Neceſſary to make 
the 


. . — 
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the Omiſſion Infer a Denial of Truth, then mere Acts, or Omiſhons to Acc, do not 
Affirm or Deny, but the Iatention of them; which is, what we have been hitherto 


Defending, and is Contrary to the whole Scope and Tenour of the Preſent Doct- 
xine, which Endeayours to Shew, that Fats themſelves without the Meaning of the 


: Perſon, who Produces or is the Author of them, arc Significant of Truth or Falichood, 


as they Fall in with, or Diſſent from, the Real Relations of Things, and that they are 
more Expreſſive than any Verbal Affirmations or Denials of them, tho the Inten- 


tion is never ſo Obvious, and Manifeſt. 


MoREOVER, it is here Suppoſed, that Performing an Oath, or a » Proceſs, is a Ver- 
tuous Action, and the not doing it a Vicious One, and this Philoſophy only Ex- 


plains, wherein the Vertue of the One, or the Vice of the other Conſiſts, to Shew 
the Reaſonableneſs and juſtneſs of it's own Doctrine; But, if it ſhould be Denied, 
that the One is a Vice, or the Other a Vertue, it would be at a Loſs for a Proof of 
Either; And yet, when we Propoſe to Demonſtrate a Natural Religion, or to Deli- 


neate it in a Series of Propoſitions, we ſhould be Able Firſt to Prove, what is Vertn- | 


ous, or what is Vicious, and then Evidence, that all Vertuous Actions are ſo many 
Aſſertions of the Truth and Reality of . + all Vicious Ones ſo ag Con- 


tradictions to it. 
Thus, that 4's Performing an Oath is a Vertue, is not Shewn, unleſs upon the 


Conceſſion of the Being af; a God, which by Atheiſts will not be Allowed or Gran- 


ted, till it is Proved; And which, I have Evinced, cannot be done by a Connexion of 
Ideas, Excepting by Knowing ſomething more of Nature, than this Philoſophy is Ac- 
quainted with; Nor can it be Said, that A's Performing his Promiſe is a Duty, or, 


What is in Nature Required of him, if Men are only an Higher Order of Brutes, 
and only Endued with Greater Capacities to Over-Reach and Circumvent One Ano- 


ther; that is, if there is not a Future State, when we ſhall be Accountable to Al- 
mighty Gag for our Actions; which likewiſe ſhould be Demonſtrated in this eee 
of Moral Good and Evil, of which yet it Takes no Notice. 

So Slippery and Uncertain are theſe Arguments for Natural Religion, and 0 Ne- 
ceſſary is it for us to have a Recourſe to a Revealed. 

2d. Ir is Said, that there are ſome Ends, which the Nature of Things and Truth 
Require us to Aim at, and at which, therefore, if we do not Aim, Nature and Truth 
are Denied. If a Man does not Deſire to Prevent Evils, and to be Happy, he Denies 


both his o Nature, and the Nature and Definition of Happmeſs, to be what they 
ar:; And then Further, willingly to Negle& the Means, Leading to any ſuch End, 


is the Same, as not to Propoſe that End, and muſt Fall under the Same Cenſure; 
As to the Aeaus it is Confeſſed, there is a Difficulty to Know, what Thoſe arc, and 
what they are with Reſpect to us, which is Said to Proceed from our Ignorance of 


the True Natures of Things, of their Operations and Effects in ſuch an Irregular and 


Diſtempered World, and of thoſe many Incidents, that may Happen, either to Further 
or Break our Mcaſures; It is Farther Said, that our Abilities and Opportunities are 
not Equal, and that ſome Labour under Diſadvantages Invincible, but ſtill we may 
Judge, as well as we can, and the Neglect to do this, will be an Omiſſion within 
the Reach of the Propoſition. 


Upon which we ſhall Obſerve; Figsr, 2 ener or Worlaly Weg and 


Evils muſt be here Intended, becauſe, whatever the Natures of Things are, their O- 
perations or Effects, or whatever our Diſadvantages are in this World, they cannot Hin- 


der, or Debarr, us from our Purſuits of the Happineſs of the Next; ſince our Eter- 


nal Happineſs does not Depend upon the Natures of Things, or any Incidents of 


this Life, or on the Better or Worſe Circumſtances of it; A Perſon may be Happy 


Hercafter, by Conforming himſelf only to the Doctrines of Chriſtianity, without 
Troubling himſelf with the Natures of Things, or the Relations of them; And One, 


who Lies under Invincible Diſadvantages, as to the Arriving at his Chief Good in the 


Preſent State of Things, may yet de in a Fair Way to Obtain hp in "ADHD and a 
Future. 
SECOND, This e is the e That, if.) a Man We not Deſire to pre- 


vent Temporal Evils, and to be Happy in this World, he Denics both his 2 Na- 
ture, and the Nature and Definition of Happineſa to be what they are; From whence 
it will Follow, that-all the Primitive Martyrs and Sufferers for Religion, who, it is 


Plain, 
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Plain, did not Deſire or Conſult their own Temporal Happineſs, nor were Sollicitous 
to Prevent Temporal Evils, Acted againſt, and therefore Denied, the Nature and, Truth 
of Things, and Conſequently, were very Vicious and Profligate Men; Nay Farther, 
any Good Man, who Prefers the Enduring of Pain to the Loſs of his Vertue, or, 
Contemns Pleaſure, that he may Preſerve it, muſt be Condemned by this Doctrine 
as a very Wicked and Immoral Perſon, as he Acts againſt Nature, and thereby. De- 


nies the Tuth of Things, and the Real Relations of them; For Happinels is after- 


wards Defined to be Pledſure, and Eve; Pain. 
IT HIRD, It is here Taken for Granted, that th: ene bao or the Chief Cid. 


which a Man ought to Purſue, is Happineſs, or Pleaſure, and the Chief Evil, which 
he ought to Avoid, is Miſery and Pain; Whereas this Philoſophy cannot be Ignorant, 
or ſhould have Known, that this was the Grand and Principal Diſpute amongſt the 
Antient Patrons of Nature and Reaſon, and the ſeveral Sects of them, ſome Affirm- 


ing, that the Summum Bonum Conſiſted in Vertue, Others in Wiſdom, and the hi 


cure ans only in Pleaſure, all whoſe Arguments are Admirably Enforced and Explained 


by Cicero in his Books, De Finibus Bonorum & Malorum; And when the Stoick Poſrao- 


nius was Reading a Lecture in Philoſophy, as I Remember, to ' Pompey, under the 
Greateſt Pain of the Gout, his Hi Agis Dolor Shews the Contempt he had of it. 


Four, Let us now Suppoſe, that Temporal, or Eternal, Happineſs is here Meant, no 
One can be Said by his Facts to Deny both his o Nature, and the Nature and Definition 


of Happineſs, unleſs he has by thoſe Facts an Iatention to do it, an Inſtance of which 


will Perhaps be Scarcely Found in Human Nature; For can it be Imagined, that 


any One Adviſedly, and with Deſign, ſhould Aim at his own Miſchief, Contrive his 
own Miſeries and Misfortunes, and be Bent and Determined upon his own Ruin? 
Even thoſe, who Put an End to their own Beings here, do it with an Expectation of 
a Better, or no Life hereafter; And the moſt Immoral and Vicious do not Mean or 
Intend their own Evil, tho' that may be the Conſequence of their Actions; And 


: therefore, if an Intention is Neceſſary to Denominate our Facts, as it moſt Certainly 
is, ſince no One cannot but Intend his own Happineſs, there can be no Meaſure of Ver- 


ture or Vice from ſuch Facts, which are all Deſigned by the Agent for it's own Plea- 


fore and Satisfaction, either in this World, or Another: 9194; 
34. Ir is Said, that there are Omiſſions of other Kinds, which will Deſerve to be 
Aae to theſe, by being either Total, or Notorious, or upon the Score of ſome 


other Circumſtance; and Farther, this Philoſophy goes on to Tell us, that it is Cer- 


rain, it ſhould not Deny the Phæniſſa of Euripides to be an Excellent Drama, by not 
Reading it, nor Chihil-menar to be a Rare Piece of Antiquity, by vor going to Sec 
it; But ſhould it, having Leiſure, Health, and Proper Opportunities, Read Nothing, 
nor make any Inquiries in Order to Improve it's And, and Attain ſuch Knowledge, 
as may be Uſeful to it, it ſhould then Deny it's Mind to be what it i, and U/e- 
ul Knowleage to be what it 7s; and it Matters not, what thoſe Studies are, every Man 
muſt Conſult his own Opportunities and Genius, and Judge for himſelf, as well as he can. 


But, FirsT, how comes a Partial Omiſſion to be leſs Expreſſive of Denying a . 
Thing to be what it is, than a Toza/? And why ſhould the not Reading the Phaniſſe 
of Euripides, not Imply a Denial of it's being a Good Tragedy, as well as the ot Read- 


ing any Books at all Imply a Denial of their being Good or Uſeful > This cannot 
be Explained, and is a Confutation it's ſelf of the Preſent Doctrine. | 


SECOND, It is Moreover Inexplicable, how an Omiſſion to do a Thing, mould be 
an Evident Denial of that Thing to be what it zs, or how my not Improveing my 


Mind in Knowledge, ſhould be Equivalent to the Aſſerting, that it 7s not, what it 7s; 
That is, a Rational and Intelligent Being; Since my not Improveing a Rational and 
Intelligent Being in Knowledge, is not, by any Connexion of Ideas, the Same, as Denying 
ſuch a Being to be Rational, or Intelligent. On the Contrary, if I, having Leiſure, 
ſhould Omit all Opportunities of Inſtruction in Matters of Reaſon, Speculation or 


Learning, 'and ſhould Devote my Time and my Thoughts to Religion, and to the 
Adoration and Service of my Creator, to the doing of Good, and to the Performing 


Acts of Hoſpitality and Benevolence to Mankind, and to the Securing an Intereſt in 
the Happineſs of another World, I ſhould not much Inform my Underſtanding, or 
Improve the Knowledge of my Mind, and yet I ſhould not Act by it as an Irratio- 


nal, or Unintelligent Being, nor ſhould I Affirm it to be ſuch a Being, or Deny it's 
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Reaſon or Intelligence, but Aſſert it; So little is there in this Fantaſtick Doctrine, 
and ſo Weak are the Pleas for the Support of it. 

Tuind, It is Told us, that it Matters not, what thoſe Studies are, in which the- 
Mind is to be Employed, which muſt be Left to every Ones Diſcretion, / or his Ge- 
nius and Inclination. How Undefined and Undetermined: are the Meaſures in this 


Philoſophy, by which we' ſhould Affirm our Minds to be, what they are? When, if 


we do but Engage them in any Kind' of Study or Contemplation, the Aſſertion is 


the Same, that they are Rational and Intelligent Beings, altho' it ſhould Happen, as 


it does in this Delineation of the Religion of Nature, as well as in all the Preſent 
Syſtemes of Nature it's ſelf, that we are Entertained with nothing elſe in all theſe 


Studies, but what is, either Precarious, or Ridiculous, or Abſurd, or Irrational ; Which 
muſt be as much a Denial of the Mind's being what it is, a Rational, and 8 0 


gent Being, as any Omiſſion to Inform the Mind can be. 

4th. To Prove a Partial Omiſſion does not Deny Truth; whereas a Total Omis 
ſion does; Ir is Said, if I give nothing to this, or that Poor Body, to whom I 
am under no Particnlar Obligation, I do not by this Deny them to be Poor, any 
more than I ſhould Deny a Man to have a Squalid Beard by not Shaving him, to 
be Naſty by not Waſhing him, or to be Lame by not Taking him on my Back; 
Many Things it is Said, are here to be Taken into Conſideration, according to the 


next Propoſi ition, and Truth Perhaps might be Intrenched upon by doing this; But 


if I, being of Ability, ſhould never give the Poor any Thing at all, I ſhould then 


Deny the Condition of the Poor to be what it is, and my Own to be what it is, 


and thus Truth would be Injured ; So again, it is Alledged, If I ſhould nor Say my 
Prayers at ſuch a Certain Hour, or in ſuch a Certain Place and Manner, this would 
not Imply a Denial of the Exiſtence of God, his Providence, or my Dependence on 
him; But, if I ſhould never Pray to him, or Notoriouſly Neglect to do it, ſuch a 
Total or General Omiſſion would be Equivalent, or Nearly ſo, to this Aſſertion, 
There is no God, who Governs the World, to be Adored ; Which, if there is ſuch 
a Being, muſt be Contrary to Truth; Laſtly, ſhould I find a Man Grievouſly Hurt 


by ſome Accident, and without Preſent Help like to Periſh, or See his Houſe on 
Fire, no Body being near to Help; in this Extremity, if I do not give him my Af- 


ſiſtance Immediately, I do not do it at all, which Amounts to a Total Omiſſion; I 


Deny his Caſe to be what it is, Human Nature to be what it is, and my own De- 
ſires and Expectations, which I am Conſcious to my Self, I ſhould have under the 


like Misfortune, to be what they are. 

Bur FIRST, all theſe Inſtances are Far from Proving, that Total Gonk Deny 
Truth, if Partial Ones do not; If the Nature of an Omiſſion is the Formal Denial 
of that which is Omitted, a Particular or Partial Omiſſion muſt be a Particular or 
Partial Denial, as well as a Total Omiſſion, a Total Denial; If the Nature of an 
Omiſſion is not the Formal Denial of that which is Omitted, then a Total Omiſſion 
docs not Infer a Total Denial of it; Thus in the Firſt Inftance, if I give nothing 
ro this or that Poor Body, I muſt Equally Deny this or that Poor Body to be Poor, 
as if I give to no Poor Body, I Deny every Poor Body to be Poor; I muſt of Courſe 
by ſuch Omiſſions Deny both, or Deny neither. So in the Second Inſtance, if 1 
Deny the Exiſtence of a God, his Providence, and my Dependence on him by a 
Total Omiſſion of his Worſhip, my Particular Omiſſion at any Time to Worſhip 


him is at that Time a Denial of his Exiſtence 3 And Indeed, according to this Doct- 


rine, if an Omiſſion Includes the Formality of a Denial, it is Impoſlible for us not 
to Deny a Man to have a Bcard, unleſs we Shave him, * which is very Abſurd; 
If it does not Include the Formality of a Denial, then -a Total Omiſſion of Charity, 
or of Devotion, docs not Infer or we Op that I Deny that there are in the World 
Certain and Real Objects of both. 

SECOND, As in Facts, ſo in Omiſſions, it is Evident, that the Principle and In- 


tention of them is Requiſite to Denominate of what Nature and Complexion they 
arc; Thus, if a Perſon, Acknowledging the Duty of Charity, ſhould Neglect or Re- 
tuſe to Relieve the Poor, he does not Deny the Poor to be what they are, but Con- 


feſſes himſelf to be an III Man ; If another Perſon Thinks he is under no Obliga- 


tion to any ſuch Duty, he ſtill Affirms the Poor to be what they are, but Proclaims 


Hrs own Inhumanity, and the Difference betwixt them is, that the One is a Bad 
| Man 
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| likewiſe, if any One ſhould Own the Being of a God, but Neglect to Worſhip him, 


which is the Caſe of Thouſands, it cannot be Preſumed, that his Omiſſion of ſach 
Worſhip is a Denial of him, but is an Inſtance of his Madneſs, or his Stupidity ; 


On the Contrary, if any One ſhould Neglect the Worſhip of God, becauſe: he Be- 


lieves there is no ſuch Being, his Omiſſions are ſo many Denials of him, yet not 
as they are Mere Omiſſions, but as the Deſign and Intention of them makes them 
ſuch Denials ; and the Former, by his Omiſſions, Means nothing Leſs than the De- 


nying of a God, and the Laſt nothing More; The One is Right in his Principle, and 
Wrong in his Moral, and the Other alike Vicious in Reſpect to Either. The Chief | 


Novelty in this Doctrine ſeems to be in Aﬀerting a Greater Authority to Facts, than 
to Words, as if there was more Truth and Sincerity in the One, than in the Other; 
whereas Men may as well Deceive by their Actions, as their Words, or Speak their 
Real Sentiments by them; and both of them can be only Judged of from the Prin- 
ciple and Intention, from which they Proceed, which often Lies Undiſcovered to the 
Stricteſt and Acuteſt Obſerver, and which therefore we muſt. Leave to the Judge of 
all Hearts, the Great and Final Trier of them. 


'Tg18Kd, It is Obſervable in the Laſt Inſtance dae of a Man's being | 


Hark: by ſome Accident, or his Houſe being on Fire, it is Said, if I do not give him 
Immediate Aſſiſtance, I Deny Truth, becauſe, if I do not then Help him, I ſhall not 
do it at all, which therefore is Condhded: to be a Total Omiſſion. To what Shifts 
is this Philoſophy Put to Vindicate it's own Doctrine? For if the not Helping him 
at all Infers a Total Omiſſion, my not Shaving a Man's Beard at. all, or not Taking 


a Lame Man upon my Back at all, or not Waſhing a Man, who Wants it, at all, 


are to be Aunumerated to Total. Omiſlions, and therefore are ſo many Denials of 
Truth; But it is too Evident, that this Doctrine of Omiſſiuus is a very Weak and In- 
firm One, from what has been already Alledged Concerning it, and more Particu- 
larly from it's Shuffling, and it's Precarious Manner of making ſome Omiſſions Denials 


of Truth, and Others not, ins as they are een Vicious, or not Eſtecm- | 


ed to be ſo. 1 
Propoſition the | F. 16. Tur Sixth propoſ tion is, that in Order to Judge Rightly, what any Thing 
Sixth Explain» js, it muſt be Conſidered, not only, what it is in it's Self, or in One Reſpect, but 


ea and B*% alſo what it may be in any Other Reſpect, which is Capable of being Deny'd by 


mined. 


Mr. wolla- Facts or Practice; And the Whole Deſcription of the Thing ought to be taken in. 


„ eReliglen Tavs, if a Man Steals a Horſe, and Rides away upon him, he may be Said In- 
lineated. Prop. "deed by Riding him to Uſe him as a Horſe, but not as the Horſe of another Man, who 


6 FX Gave him no Licenſe to do this; He does not therefore Conſider him, as being 


what he is, unleſs he Takes in the Reſpect he Bears to his True Owner; But, it is not 
Neceſſary Perhaps to Conſider, what he is in Reſpect to Colour, Shape, or Age; 
Becauſe the Thief's Riding away with him, may neither Affirm nor Deny him to be 


of any Particular Colour, &c. upon which Account it is Said, that thoſe, and all 


thoſe, Properties, Reſpects, and Circumſtances, which may be Contradicted by Practice. 
are to be Taken into Conſideration z For otherwiſe the Thing to be Conſidered is 


but Imperfectly Survey d, and the Whole Compaſs of it being not Taken in, it is 


Taken not as being what it is, but as what it is 2 Part only, and in other Reſpects 
Perhaps, as being what it is not. 

Bur FInsr, in Anſwer to this Propoſition, and the Foregoing Inſtance Alledged 
upon it, we Say, that there is no Reaſon Aſſigned, why thoſe Reſpects and Rela- 
tions, which may be Contradicted by Practice, Thould be only Taken in, to Deter- 


. mine the Nature of Things, unleſs we Originally Suppoſe the Truth of this Doctrine, 


which is to be Proved, and not Suppoſed ; For the Nature of Things, and their Re- 
lations, are Fixed and Immutable, but our Actions Deſultory and Uncertain; And 
therefore the Laſt cannot be a Meaſure or Standard of the Former, and Conſequent- 
ly we cannot be Said to Act according to, or againſt, the Nature, Truth, or Relations 
of Things, as we Act according to, or againſt, thoſe Reſpects, which ſo Far as we 
Know, are Capable. of being Affirmed or Denied by our Actions, which is only a 
Partial Conſideration of ſuch Nature of Things, or their Relations, but as we Act 
according to, or againſt, the Whole Syſteme of Beings, which is Impoſlible for us to 


Know, whether we do or not; Becauſe the Real Relations of Things, not Reduced 
5 : to 
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ro the Narrow Stainling of our Actions, are Infinite and Boundleſs ; And. it the 


Stile of this Philoſophy, "the Thing to be Conſi dered is but Imperfettly Survey 'a, and the 


Whole Compaſs of 1t not Ng Taken in, it is Taken, not as being what it 1 5 as what 
it is in Part only, and in other Reſpecis Perhaps, as being what it is not. 

SECOND, Suppoſing the Thief ſhould, When he Rides away with this Horle, Uſe 
him as a Black Horſe, by Throwing a Black Cloth over him, when he is a Grey 
One, to Conceal his Theft, or ſhould. Uſe him as a Young Horſe, when he is an 
Old One, by Riding him Harder, than is Fit for his Age, to Expedite his Thievery; 
Here are Facts, which Equally Deny the Relations of Things with the Former, and 
yet, if it was not another Man's Horſe, it would be Hard to Impute this as a Crime 
to a Man, or to Hang him for his Clothing, or Quickening, his Steed. 

THIRD, However it muſt be Imagined, that, when a Thief Rides away \ with 4 


FN he does it by Stealth, and in ſach a Manner, and with ſuch Circumſtances, as 


to Show, that he docs not only Uſe a Horſe, but the Horſe of another Man; And 
it is to be Preſumed, that we are to Take in, not only the ſeveral Reſpects of the 
Horſe, but his Rider; And if fo, the Thief does not only Affirm the Horſe to be a 


Horſe by his Riding of him, but to be the Horſe of another Man, by his Way and 


Manger of doing it; and Conſequently, we are to' Conclude from this Doctrine, 
that the Thief Ads according to the Truth, and the Relation, of Things; and i is there- 
fore a yety Vertuous and Moral Perſon. 

FoURTH, The Horſe is Suppoſed in this Inflance to be another Man's; whereas, 
what Property is, is Unaſcertained here, and is not much better Explained in F. 6. 
Concerning Truths, Reſpecting Mankind in General, Antecedent to all Human Laws, 


from every Man having in himſelf a Principle of Individuation, which Diſtinguiſhes 


and Separates him from all other Men in ſuch a Manner, as may Render him and 
them Capable of Diſtinct Properties in Things, or, Diſtinct Subjects of Property. 


Since no One in a Natural State of Things is Intirely Independent of all other Beings 
in the Univerſe, he Stands in a Thouſand Relations to them, and even according to 


the Confeſſions of the Preſent Philoſophy. | But more Particularly, every One is 'De- 
pendent upon God, and therefore can have no Property of his Own, nor are his 
Life, or his Limbs, &c, his own Peculiar; And ſomething like this, in an Inferior 


Religion af- 
Nature De- 


lineated* $. 6 


and Subordinate Degree, may be Said in Relation to our Parents; Maſters, Guardians, 


Tutors, or Inſtructors; To whom we Owe many of the Advantages and Improves 
ments of our Minds, which we ſhould have never had without them. 

IRE Second Inſtance under this Propoſition is „that if a Rich Man, being upon a 
Journey, ſhould be Robbed and Stript, it would be a Second Robbery and Injuſtice 
Committed upon him, to Take from him Part of his then Character, and to Con- 


ſider him, only, as a Rich Man; His Character Completed is a Rich Man Robbed and 


Abuſea, and Indeed at that Time a Poor Man and Diſtreſſed, tho Able to Repay after- 
wards the Aſſiſtance Lent him; From whence I Suppoſe it is Concluded, that 
it would be Criminal, and a Denying of Truth, not to Relieve ſuch a Nich Poor Man. 

FiksT, And ſo it would be, but not upon the Account of a Denial of Truth in 
this Cale; For, if you do Relieve him, you Deny him to be a Rich Man, tho' he is 
One, and if you do not Relieve him, you Deny him to be a Poor One, tho' he is 


Said to be That too; That is, there is no Action in Nature, which can Aſſert both 


theſe Truths, that he is a Poor Man, and that he is a Rich Man, but whatever Act- 
ion it is, which Affirms the One, muſt Deny the Other, and therefore the Acting 
according to Truth, and the Relations of Things, is here altogether Impoſſible and 
Impracticable; If it be yet Alledged, that you may Act with him, or by him, as a 
Poor Man at that Time, tho' he is in other Reſpects a Rich One, we do not Take 
in all the Relations and Reſpects of Things, which yet this Doctrine Informs us, it is 
Neceſſary for us to do, and that if we do not, we may Affirm Truth in One Re- 
ipect, and Contradict it in another, which is the Preſent Circumſtance. 

SECOND, If on the other Hand, we may be Allowed to Act according to the Pre- 
ſent Reſpect or Relation of Things, without Conſidering any other, and therefore to 
Relieve a Man, who is Poor at "Preſent, tho' in other Reſpects he is Really Rich, 
we need not Conſider a Horſe, in the Former Inſtance, as another Man's, tho' he 
Really is ſo, but as a Poor Solitary Horſe, without a Rider, and Perhaps not Taken 


the belt Care of, which might be Deſired, and therefore, as wanting a better Owner; 


"111% Or 
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Or he deen be Conſidered, as a Horſe of little Value to the Rich Poledor, bu of 


1 Importance to the Neceſſities of the Poor Thief, and ſo forth. 
 Tarrp, It ſhould be Taken into the Account, what this Rich Poor Man's Beha- 


yibut was, when he was Robbed and Sttipt, and what that of the Thieves; who At- 


tacked him; For if they Met him in a Humble and Submiſſive Way, and Repreſen- 


ted the Great Neceſſities, which they Lay under, and that they muſt be Starved, un- 


leſs they were Relieyed, this would Scarcely be any more than a Perſon, Ready to 
Famiſh, Taking Bread, or Victuals, where he could Meet with it, which, 1 Think 


Caſuiſts, and the Laws, Allow to be a Compaſſionate Caſe; And, if a Rich Man 
Refuſed his Aſſiſtance to ſuch Aggreſſors, he would Deny Truth and theſe Poor, 


Neceſſitous Men, to be what they were, and the Fault would Lie on his Side, that 


he did not Relieve them; and, if to this Injuſtice he Added Reproach and Contume- 


ly, and Perhaps Shot at them, and Endeavoured to Deprive them of their Lives, he 
would Deny a Man to be what he was by Trying to Murder him; And, if they Took, 
from him, what he had, and Stript him, they would Affirm, what he was, a very 
Inhuman Perſon ; and therefore, if we Comprehend all theſe Relations in the Ac- 
count, according to this Doctrine, the Thieves might be very Honeſt Men, and the 


Rich Man a very Ill One; And to Relieve him might PORN be to Affirmz that 


he was, what he was not. 
ThE Third Inſtance, under this Propoſiti tion is, that a Man, in giving Aſſiſtance of 


any Kind to another, ſhould Conſider, what his own Circumſtances are, as well as 


What the other's are; If they do not Permit him to give it, he does not by his For- 


bearance Deny the Other to Want it, but if he ſhould Give it, and by that Deny his 
own or his Family's Circumſtances to be what they are, he would Actually Contra- 


dict Truth; And fince, as it is Said, all Truths are Conſiſtent, nor can any Thing be 


True any Farther, than as it is Compatible with other Things, that are True, when 
both Parties are Placed in a Right Light, and the Caſe Properly Stated for a Tudg- 
ment, the Latter may Indeed be Truly Said to want Aſſiſtance, but not the Aſſiſt- 
ance of the Former, any more than a Man, who wants a Guide, may be Said to 
want a Blind or a Lame Guide. 21 

Bur Fmsr, if a Man, in giving Aſſiſtance of any [Kind to another, is to Conf der 
what his own Circumſtances are, as well as what the other's are, he will not, as in 
the Former Inſtance, find any Action, which ſhall be Expreſſive of the Truth of 
both their Circumſtances; For if he Refuſes to give, he Denies the other Perſon's 
Circumſtances to be what they are, and if he does Give, Suppoſing them Mean, he 


Denies his own; Since it is Impoſſible to Say, that a Man Contradicts Truth more 


by Denying his own or his Family's Circumſtances to be what they are, than by 
Denying thoſe of another Man to be what they are, and ſince our Denials are to be 
TONES by our Facts. All Truths, it is Said, are Cunſiſtent, and yet it is not ſo here, 


auſe the very ſame Fact, which Affirms the Truth of our own Circumſtances, Denies | 


the Truth of another Man's, and Vice Verſa. 
SECOND, Nor is it Sufficient to Alledge, that nothing can be True any Farther, 


than as it is Compatible with other Things, that arc True, and that, when both Par- 


tics are Placed in a Right Light, and. the Caſe Properly Stated for a Judgment, the 
Latter may be Truly Said to want Aſſiſtance, but not the Aſſiſtance of the Former; 
Becauſe the ſame Fact, which Affirms one Truth, Denies another, and therefore the 


One is not Compatible with the Other; and as for Stating a Caſe for Judgment, 


there is no Room left for it, ſince the Fat Declares the Judgment and Sentiment of 
the Mind, and Conſequently muſt Affirm my own Circumſtances, what they are, and 


Deny another Man's to be what they are, or, on the Contrary. 


ThE Laſt Inſtance under this Propoſition is, when a Man, 4, is under ſome Pro- 
miſe or Compact to Aſſiſt another, B, and at the ſame Time Bound to Conſult his 
own Happineſs, Provide for his Family, &#c. and he cannot do Theſe, if he does 
That, Effectually. For, what muſt 4 do? Here are not Indeed Oppoſite Truths, but 


there are Truths on Oppoſite Sides; To which this Philoſophy Anſwers, tho' there 
cannot be two Incompatible Duties, or tho' two Inconſiſtent Acts cannot be both 4's 


Duty at the ſame Time, yet an Obligation, which may be called Mixed, may Ariſe 
out of thoſe Differing Conſiderations, 4 ſhould Aſſiſt B, but ſo, as not to Neglect 


himſelf and Family, and fo to take Care of himſelf and Family, as not to forget the 
N other 
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other Engagement, As well and Honeſtly, As he can; Here the Importance of the Truths 
on the One Side, and the Other, ſhould be Diligently Compared, and there muſt, in 
ſuch Caſes, be always ſome Exception or Limitation Underſtood ; It is not in Man's 
Power to Promiſe Abſolutely ; He can only Promiſe as One, who may be Diſabled 
by the Weight and Incumbency of Truths not then Exiſting; In ſhort, when Things 
are Truly Eſtimated, Perſons Concerned, Times, Places, Ends Intended, and Effects, 
that Naturally Follow, muſt be Added to them. 

To which we Venture to Reply, FirxsT, That if 4 is under ſome Promiſe ot 
Compact to Aſſiſt B, if he Acts according to Truth, he ought to Aſhſt him, 
and if at the ſame Time he is Obliged to Conſult his own Happineſs, and Provide 
for his Family, which is Inconſt ſtent with the Formet, if he Acts according to Truth, 
he ought to do this likewiſe, which yet is Impoſſible, and Shews the Abſurdity of 
the Preſent Doctrine; For, what muſt 4 do Indeed? When by the Rules of this Fhi⸗ 
loſophy, his Duty is Impoſſible to be Performed by him. 


SECOND, Nor is it enough to Say, that from Hence a Mixed Obligation Ariſes 


How a Mixed Obligation; y That he muſt neither Perform his Promiſe Effectually, 
nor Conſult his own Happineſs, or Provide for his Family, Effectually 2 Why this 

would be to Act according to Truth on neither Hands, but to Shuffle, and to Trim 
Matters fo, till his Actions on both Sides became a Lie; which ſeems to be Confel- 

ſed here, when this Philoſophy Owns, that in ſuch a Caſe, 4 is not Obliged to Act 
up to the utmoſt Punctilio and Exactneſs of Truth, but to Act as well and Honeſtly 
as he can; This therefore, it ſeems, is the Celebrated Doctrine of Acting according 
to Truth, and the Real Relations of Things, that, upon Certain Caſes and Emer- 
gencics, we are left at Liberty to Deſert them; And what is Said afterwards of Ex- 
ceptions, and Limitations, and of being Diſabled by the Weight and Incumbency of 


Truths not then Exiſting, are only Different Ways of Expreſſion, to JS the ſame 


Latitudinarian Explanation of it's own Doctrine. 
TIR D, And what is farther Alledged of Perſons Concerned, Times, Places, and 
Ends Intended, being Neceſſary to be Conſidered in a True Eſtimation of Things, is, 
as we have Shewn, an Entire Confutation of it. 
LASTLY, If, in Order to Judge Rightly, what any Thing is, we muſt Conſi der not 


only, what it is in it's ſelf, or in One Reſpect, but alſo, what it may be in any other 


Reſpect, which is Capable of being Denied by Facts or Practice, that is, if we muſt 
Take in all the Relations of a Thing, under which it Stands to other Beings, the Know- 
ledge of Moral Good and Evil will be an Impoſſible, or ſo Difficult, a Science, that no 
One, but a Philoſopher, and one of the Subtileſt Kind, will be able to Comprehend it; 
But one would Think a Religion of Nature, ſhould be a Plain and Simple Buſineſs, 
Suited to every One's Capacity, and Level to every Man's Reaſon ; Unleſs we Ima- 
gine, that the Intention of Almighty God was only to Save a few Learned, and Spe- 
culative Men and Leave the reſt of the Poor Ignorant World to Shift for them- 
| ſelves, as well as they could. 

| Ve ſhall therefore here Conclude, that Vertue and Vice, or Moral Good abl Evil are 
not to be Eſtimated barely by Men's Facts, or their Actions, but by the Deſigns and In- 
tentions of them likewiſe; and, where thoſe Deſigns and Intentions are to do Good, 
and ro Benefir Mankind, or any Individual Perſon of the whole Species, they arc Good 


and Moral Intentions, and the Actions, which are Derived from them, are ſo too; 


and where thoſe Deſigns and Intentions are to Prejudice, or to do a Harm or a Miſ- 
chief to Mankind, or any Single Individual Perſon of the whole Species, ſuch Inten- 
tions are Immoral and Evil, and the Actions or Facts Derived from them; And no- 
thing can be Determined from the Imaginary Conformity or Diſagreement of them 
to the Truth and Real Relations of Things. Upon which Account it is, that the 
Chriſtian Religion, which is the Utmoſt Sylleme of Goodneſs to Mankind, and to 


every Individual of the Species, is the Trucſt Standard of Moral Good and Evil, and 


which Syſteme, This, nor Any other, Derived from Men's Fancies and Whimſie ies, Which 
they Call Reaſon, will be ever Able to Overturn. 

I do not here Pretend to Affirm, that the Intention is only to be Conſidered, but that 
it is a Main and Principal Ingredient in every Moral Action, which yet is Rejected 
from this Philoſophy ; The Conformity of our Actions to the Divine Will and Law 
is likewiſe Expcdicnt to Denominate them Good, and is a Neceſſary Requiſite to the 
Morality of them. 1 . 17. Taz 
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Propoſitions the F. 1. Tur Scventh Propoſition is, that, when any Act would be Wrong, the For- 
1 ow 4 bearing that Act muſt be Right; Likewiſe, when the Omiſſion of any Thing would 
and Examined. be Wrong, the Doing of it, i. e. not Omitting it, muſt be Right; Becauſe Contra- 
Mr. Mole jor Cuntraria ef. Ratio: This ſo Manifeſtly Depends upon the Foregoing Doctrine, 


fton's Religion 
of een which has been Examined, that there can be no Occaſion to Conſi der it in Particu- 


Delineated. lar here. | 
1 TE Eighth Propoſition iS, that Moral Good and Evil; are . with Right 


+ I, 
. and Wrong; For that cannot be Good, which. is Won, nor that Feil Which is 
R. n 

Ms here it is to. be Obſerved, that the Terms of the Queſtion in Diſpute are 
Changed; And Right and Wrong are Equivocally made to Signify, either Good or 
Evil, or What is Juſt or Unjuſt, or what is True £ Falſe z Or Acting, or not Act- 
ing, according to the Nature and the Relations of Things. | 

 Firsr, Therefore if Right and Wrong are Coincident with Good and Evil, that 
is, Signify Good and Evil; The Reaſon Aſſigned for the Truth of the Propoſition is; 
For that cannot be Good, which is Evil, nor that Evil, which is Good, which is a 
very Wiſe, and a moſt Profound Axiom. 

SECOND, If by Right and Wrong is Meant Juſtice or dess The Propoſition 
| will not be True, nor the Reaſon Alledged to Proye it; For Moral Good and Evil 
are not Coincident with Juſtice and Injuſtice, ſince Good and Evil are more Exten- 
ſive Terms than Juſt and Unjuſt : a Juſt, Rigid, and PunQual Man may not be a 
Good, Kind, and Beneficent Man, but a Good Man will at Leaſt be a Juſt Man. 

And on the other Hand, an Unjuſt or Unrighteous Perſon may not be an Evil, 
Malicious, and a Cruel One, but an Evil or Malicious Perſon is at Leaſt an Unjuſt 
One; So that, tho we may Say, That cannot be Good, which is Wrong, or Unjuſt, 1 
nor That Evil, which is Right or Juſt, yet it does not Follow, that Good and Evil = 
are Coincident with Right and Wrong, Juſtice and Injuſtice; Which Shews the So- | 
phiſtry and Weakneſs of the Reaſon Offered to Evince the Propoſition. 9 

Thin, if by Right and Wrong, Truth and Falſchood are Intended, the Reaſon- 1 
ing is much the Same with that under the Preceding Head; Becauſe Good and Evil = 
are more General and Comprehenſive Terms than Truth and Falſehood, as they are, 
than thoſe of Juſtice or Injuſtice; Truth and Falſchood, as well, as Juſtice and In- 
juſtice, are at the moſt and the beſt only ſeveral Kinds and Species of Good and Z 
Evil, and not the Eſſences of them; Thus, a Man may Speak and Act according to L 
Truth, and yet not be a Good, Kind, and Charitable Man, but a Good and Kind 1 
Man will always Speak and Act according to Truth, becauſe he has no Siniſter or III 
Ends, which ſhould Induce him to Deceive; And on the Contrary, he may Speak 
and Act a Lie, and yet not be an IIl, or Malicious Man, tho an Ill or a Malicious 
Man at Leaſt is a Falſe Man and a Liar; So that, again, tho we may Say, That can- 
not be Good, which is Wrong, Falſe, or a Lie, nor That Evil, which is Right or 
True; Yet it does not Follow, that Good and Evil are Coincident with Truth and 
Fal ſehood; Which likewiſe Shews the Sophiſtry and Weakneſs of the Reaſon Offer- 
cd to Evince the Propoſition. 

Fourrn, If by Right and Wrong is Signified the Acting, or not Acting, accord- 

ing to the Truth and Relations of Things; Which muſt be the Real Senſe of this 
Propoſition, as it is. Agreeable to the Preſent Doctrine; Then the Propoſition will 5 
Run thus, that Moral Good and Evil are Coincident with our Acting, or not Act- = 
ing, according to.the Truth and. Relations of Things ; For that cannot be Good, , = 
which Contradifts them, nor that Evil, which Correſponds with them ; Which is 
the very Point in Controverly, and has been Sufficiently Proved to be a Precarious, 
Unjuſt, Falſe, and Wrong Aſſertion. 
AND, as Moral Good and Evil are more Extenſi ve and General Terms, as we have 
Shewn, than Juſtice or Injuſtice, Truth or Falſehood, Acting or not Acting accord- 
ing 'to the Truth and Relations of Things, ſo, as at the Concluſi on of the Sixth 
Propoſition, we here likewiſe Affirm, that the Principle and Intention of doing Good 
to All is the Foundation of ſuch an Extenſive Moralitv, and is more Forcibly and 
Fully Inculcated in the Chriſtian Scheme, than in any other Scheme of nt 7 
Or Reaſon, which was ever Propoſcd to Mankind, 
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F. 18. Taz Ninth Propoſition is, that every Act of ſuch a Being, as is before as e the 
imnnn a 


Deſcribed, and all thoſe Omiſſions, which Interfere with Truth, 7. e. Deny any Pro- 7,,, and 
poſition to be True, which is True, or Suppoſe any Thing not to be, what it is, in Eleventh Re- 
any Regard, are Morally Evil, in ſome Degree or other ; The Forbearing ſuch Acts, airs 8 
and the Acting in Oppoſition to ſuch omiſſions are Morally Good; And: when any Mr. wolla- 
Thing may be cither done, or not done, Equally, without the Violation of Truth, 1 Religion 
that Thing is Indifferent. Des. 
This Propoſition is fo Manifeſiy Derived from the Former Ones that it is rather Prop. 9% 58 


a Corollary from them, than a Diſtinct and Independent Propoſi tion, and therefore 1. 


we ſhall Say no more Concerning it. 


Variety of Sentiments among the Old Philoſophers Concerning them, TE Varro 


| Which we ſhould Endeavour to Arrive, and which, as it was Confuted in thoſe 


Not any One in theſe Times Wonder at a Philoſopher among the Greeks or Romans, 


in with the Character of that Brave and Excellent Roman, and is a Juſt Deſcription 
of his Sentiments and Opinions; And This Agrees with that Definition, which we 
before Gave of the True Criterion of what is Moral, or Immoral, and which is Ex- 


but there is a Part of him, which he has in Common with Brutes, they Appoint 


Wr ſhall only take Notice, that under this Propoſition are Enumerated the ſeve- 
ral Chief Opinions of the Antient Philoſophers, Concerning the Summum Bonum C. 
Malum, which a Wiſe Man ought to Purſue or Avoid, that is, by which all his 
Actions ought to be Squared, and to which they ought all to be Ultimately Refer- 
red, and by which they might be Diſcriminated and Diſtinguiſhed ; into Good or Evil; 
Theſe were Called the Fines Bonorum & Malorum, and it is Said, there was ſuch a 


Reckons up 288 of them. 
Mgr ag this Philoſophy Thinks it has Outdone them all, and Propoſes the AQ. 
„or not Acting, according to the Nature and Relations of Things, as a Standard 
of Vertue and Vice, or of Good and Evil; Which yet is no more, than what One 
Sect of thoſe Philoſophers has already Offered; Namely, that Scientia, or the Truth 
and Knowledge of Things ſhould be the Ultimate End, or the Summum Bonum, at 


Times by Different Sects and Perſuaſions, fo we have Endeavoured to Shew the Weak- 
neſs of ſuch a Pretenſe, in the Foregoing Arguments againſt it; Beſides which, would 


who ſhould Affirm that Science was the Standard and Meaſure of Yerine ? And yet this 
Old, Exploded Plea is Revived, and made to Over. top all the other Criterions of it, 
with only this Advantage of the Ignorance of it's Preſent Patrons, who are Eminent 
for Knowing little of the Science of Nature, to which yet all our e are to 
be Adapted and made Conformable. 

Fo, Firsr, As to Thoſe, who Reckon nothing to be Good, but ht they Call Ho- 
ne ſlum, as Cato in Cicero, this Philoſophy Asks, but what is that Honeſtum? To which 
I Anſwer Briefly, and what is the Truth and Relations of Things? But more Fully, the 
Honeſtum was any AQion, which Proceeded from a Senſe and Principle of Genero- 
ſity and Honour, which would Incite a Man to Prefer the Good of Mankind, or his 
Country, to any Mean and Paltry Conſiderations of Ambition or Intereſt ; Which Falls 


actly Coincident with the Chriſtian Scheme and Standard of Both. 

SECOND, As to Thoſe, who Place all in Following Nature, as Zeno, this Philoſophy 
Tells us, if they Mean by that Phraſe, Acting according to the Natures of Things, 
that is, Treating Things, as being, what they in Nature are, or according to Truth, | 
they Say what is Right ; But this does not ſeem to be their Meaning; And if it is only, 
that a Man muſt Follow his own Nature, ſince his Nature is 2 Purely Rational, 


him a Guide, which, it is Feared, will Miſlead him, this being, Commonly, more like- 
ly to Prevail than the Rational Part; Az the Beſt this Talk is Looſe. 

Bur /. One would Think this Philoſophy Scarcely Underſtood it's own Quo- 
tations, or Imagined, Others could not, Te r Zino 75 deR ENDS (al. au Dag | 
TH Quo CM amrep ker x gen Cu. Aye 1ap Thos TxuTHY vas 1 bo-. Diog. Laert. is 
the Citation. And was it Poſſible for this Philoſophy to Doubt, whether Following 
Nature here Meant the Acting according to the Natures of Things, that is, Treating 
Things, as being what they are, Which if it Meant, it Approves of, or whether it 
Meant Following our own Nature, as it Conſiſts both of a Rational and Brutal Part, 
which it Condemns, when it is Impoſſible it ſhould Mean Either? Since Zeno does 
not Trouble himfelf about the Naturc or Relations of Things, or our own Natures, 
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Concerning the Moral Relations Book VI. 


but Vertue, and to Live according to Vertue, he Says, is to Live Profeſſedly, or in 
Conſequence, according to Nature, for Nature Leads us to This; ; The Teas or Finis 
therefore is to Live xa aeTw, which is Said to be to Live 275 Qvonu; And therefore 

we muſt Know what Zeno Meant by Vertue, for That with him was Nature, in Di- 
rect Oppoſition to the Preſent Philoſopher, who would make Zeno Determine, what 
Vertue was from either the Nature of Things, or our own Nature; Now it is Plain; 
what the Srzozcks Intended by Vertue; Namely, to be Temperate, Chaſte; Sober, and 
Good, in all. Circumſtances of Life, whateyer the Nature of Things or our own 
\ Beings were, which they did not ſo much Conſider ; which alſo Falls in with the 
Honeſbuan of Cato, who was Addicted to that Sect, and is ſtill Agreeable to the Chriſt- 
ian Scheme of Goodneſs and Vertue, and which Knew Little of the Natures and 
Relations of Things, and yet Perhaps as much, as the Modern Patrons of Them. 

24. IN Reſpect of the Two Interpretations Pretended from this Paſſage of Follow- 
ing Nature, which, we have Shewn, are nothing to the Purpoſe of it, The Firſt, of 
Following the Natures and Relations of Things, which this Philoſophy Applauds 
and Eſpouſes, has been Fully Conſidered, and, I am Apt to Think, Refuted; The Sc- 
cond, of Following our own Natures, as Conſl ſting of a Rational and a Brutal Part, 
which it Explodes, we ſhall now Examine; And I would here Ask, and Deſire to be 
Anſwered, as to the Rational Part, whethee- it is not, as Reaſon is now Managed, 
as little to be Followed, as the Brutal; For what is Truth or Reaſon, in Reſpect of 
Moral Good and Evil? It is not, by the Confeſſions of this Philoſophy, with which 
I only at Preſent Argue, it is not, what has been hitherto Propoſed by the Antient 
Philoſophers, or the Modern, and we have Proved, that Truth and Reaſon is not to 
be Found in the. Preſent Syſteme; To what then muſt we have Recourſe, unleſs to 
the Principle, I have before Mentioned, of a moſt Intenſe Goodneſs to all the World, 
and which Exactly Agrees, and is Correſpondent with Chriſtianity ; Not to Mention, 
that this Philoſophy, when it Speaks of Right Reaſon afterwards, Tells us; That it 

Leaves Room for ſo many Diſputes, and Oppoſite Right - Reaſons, that nothing: .c can de 
Settled, while every One Pretends, that his Reaſon is Right. 

Bur, which is more, as to the Brutal Part of our Natures, there can be no more 

Reaſon Aſſigned, why we ſhould not Follow the Natures and the Relations of them, 

than the Natures and Relations of Beings, which are External to us; For why ſhould 
it be a more Sacred Matter, or a more Vertuous One, to Conform our ſelves to the 
Appetites and Propenſities of Beings Diſtinct from us, and their ſeveral Relations in 
Exiſtence, than to thoſe External Portions of Being, which are United to our ſelves? 
And is not the Conforming our ſelves to the Real Relations of Things, or of Beings, 
which haye an Intimate Union with our own Minds, as Good and as Moral, as the 
Conforming our ſelves to the Relations of Things, or of Beings, which are Foreign 
to us in Nature, and have little or no Affinity with us? And are not the External 
Parts of Nature in Reſpect of us, 4s Brutal, as thoſe Parts of it, which are Joined and 
United to us? I Ask theſe ſeveral Queſtions, that they may be Replicd to by this 
Philoſophy, and it's Patrons, at their Leiſure. 

THIRD, As to Thoſe, who make Right Reaſon to be the Law, by which our Acts 
are to be Judged, tho' they are Owned to Say ſomething more Particular and Pre- 
ciſe, yet are Rejected, as to their Sentiments, by this Philoſophy ; Becauſe there are 
ſo many Oppoſite Right-Reaſons, that nothing can be Settled from thence. 

Bor here again we muſt Anſwer, that, if we put the whole upon Truth and the Real 

Relations of Things, there will be as many Oppoſite Truths and Real Relations of 
Things, as they arc Called, as Oppoſi te Right-Reaſons; For what is Truth, but Rea- 
ſon, or on the Contrary? And, if it is a Difficult Matter to Determine, what Right 
Reaſon is, it will be no Leſs a One, to Aſcertain, what is Truth, and the Real 
Relations of Things; Does this Philoſophy in Particular Inform us, which Under- 
ſtands nothing of Nature, what Truth or the Real Relations of Things are, by any 
Inſtances, which have been Alledged by it? Far from it; If not, it is Talking in a 
General Way, without Telling us, what Truth is, or what the Real Relations of 
Things are; and therefore we may Say, in it's own Expreſſions, that, at the Beſt, this 
Talk is Looſe. 5 


FoURTE, 


» 5 I 
" 


Chap. VI Alleadged by Ms. 


FourTHy As to Thoſe, who Contenting themſelves with Superficial and Tranſient 

Views, Deduce the Difference between Good and Evil, from the Common Senſe of 
Mankind, and Certain Principles, that are Born with us, it is Said, Put the Matter 
upon a very Infirm Foot; For ſuch Innate Maxims may be only the Impreſſions of 
Education; And beſides that, the Sentiments of Mankind are not o Uniform, and 
ey by as that we may Safely Truſt ſuch an Important Diſtinction upon them. 
a . In Anſwer to which we Say, that thoſe Maxims, which are here Called In- 
Peet cannot Proceed Merely from the Impreſſions of Education, that, as we have 
before Shewn, there is ſomething Natural to the Mind, which Leads i it to ſuch Con- 
cluſions, and in Fine, that it is not a Raſa Tabula, as ſome Imagine 

2d. Tat Second Objection againſt Imate Maxime, that the Scntimaive of Mankind 
are not Uniform and Conſtant in ſuch Maxims, Equally Obtains againſt Acting ac- 


cording to the Truth, or Nature, or the Real Relations of Things; Becauſe, what is 


Truth, or Nature, or ſuch Real Relations, will be a Diſpute, and- will be TUE to 


be Terms, as Vagrant and Uncertain, as thoſe Innate Maxims. 


On the Other Hand, which we'Defend, the Principle of Doing Good, and being 
Beneficial to All, as Far, and as Much, as Lies in our Power, and Avoiding all Evil 
and Malicious Intentions, is an Eafy and a Natural Criterion, of what is Good. or 


What is Evil, and in which, or the Contrary, Vertue and Vice Conſiſts; No One 


can Fail to Know, when he Means to do Good to Others, and when he Intends to 
Injuere, Grieve, Prejudice, Wrong or Oppreſs them; Such Actions therefore, which 
are Derived from the Former Principle, are Good, Vertuous and Moral; And Thoſe, 
which Reſult from the Latter, are Immoral, Vicious, and Evil ; The Former alſo 
do not only Agree with the Chriſtian Scheme, but are :Copfirmablc to the Infinite 
Love and Goodneſs of God to his Creatures, and therefore Depend upon the Trueſt 
Source of all Natural Religion, the Confeſſion of ſuch a Gracious and Beneficent 
Being; And the Latter are Entirely Oppoſite and Repugnant to Both. 

FifrH, As to Thoſe, who own nothing Good, but Pleaſure or the Jucundum, 4 
nothing Evil, but Pain, as Epicurus and his Followers; It is Said, they do not Agree 
in what this Pleaſure is to be Placed, or by what Methods and Actings the moſt of 
it may be Obtained; As Men have Different Taſtes, Different Degrees of Senſe and 


Philoſophy, the fame Thing cannot be Pleaſant to all; And if Particular Actions 


are to be Proved by this Teſt, the Morality of them will be very Uncertain; The 


fame Act may be of One Nature to One Man, and of Another to Another; Beſides, 


unleſs there be ſome Strong Limitation Added, as a Fence for Vertue, Men will be 
Apt to Sink into Groſs Voluptuouſneſs, as in Fact the Profeſſors of this Doctrine 
dia, Notwithſtanding all their Talk of Temperance, Vertue, e#c. and the Bridle will 
be Uſurped by thoſe Appetites, which it is a Principal Part of all Religion, Natural 


as well as any Other, to Curb and Reſtrain. 


Bur 1F/. If we Take this Doctrine Right, it is a True One, that is, if we make 
the Fucundum, or Pleaſure, to Conſiſt in a Rational Enjoyment or in Knowledge, and 
Doing Good to Others; Which Certainly are the moſt Agrecable, and therefore the 
moſt Pleaſing and Delightful to a Rational Nature, and is again Coincident with the 
Truths of Religion, and the Great and Sublime Precepts of Chriſtianity. 

24. Tur Trath and Relation; of Things will be, as we Said before, as Diſputable 
a Point, as what is Pleaſant and Agrecable; And, if Particular Actions are to be Pro- 
ved by this Te , the Morality of them will be very Uncertain, the ſame AG may be of 
One Nature to One Man, and of Another to Another. 

34. IT is not the Deſi „ of all Religion, Nataral, as well as any Other, to Curb and 
Reſtrain our Bodily or Corporedl Appetites, for this would be to make Religion Conſiſt 
in Meats, and in Drinks, which are of a Trifling and Inſignificant Nature. Religion 
has a Higher and Nobler View, to Raiſe our Thoughts to ſomething above this World, 
and all che Pleaſures and Satisfactions of it, to make us not only Temperate, Sober, 
and Chaſte, but Good, Kind, Charitable, and Beneficent to All, and to Aſſure us, 
that, whatever Afflictions we Meet with in the Performance of our Duty, Almighty 
God will Reward us in another and a better State, with an Exceeding Weight of 8 5 


for any Light and 1 Trivial Suffering, which we ſhall here Encounter. 
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Sturz; As to What is afterwards Said, Concerning Vertue being Placed in the 


5 ing the: L 


Middle betwixt Two Extremes, it is not Worth the While to Conſider it; And as 


to Plato making Vertue to Conſiſt in ſuch a Likeneſs to God, as we are Capable 
= and God to be the Great Exemplar, this Philoſophy: Says, it ſhall not Diſputez 
| it Wants to Know. by what Means, we may Attain this Likeneſs, and Thinks 
it _— be by the Anne fi Ame, God being TOY A and doing nothing Contrary 


to it. EE 


/f. Wr Say, that it is not Worth the. While to 9 der that Doctrine, Which 


Places Vertue betwixt Two Extremes, becauſe Some Vertues may have no Extremes, 


and Others may Conſiſt in them. For hat Extremes has, Honeſty and Integrity > 


Since it has only a Contrary to it, which. is Villainy and Knavery ?, Or, who can be 


too mee got Since the Goodder to Man is, the Better he: j 155 and therefore the 


0 ach We may: Attain | a Lese to W more e by the Practice 7 4 ct hg 1 5 


Truth, for God is Love or Goodneſs; as well as Truth; and, whereas his Truth, or 


Knowledge, is Infinite, and Far above our Comprehenſion, his Goodneſs, tho Im- 
menſe, is yet a Pattern for our Imitation; This Platonick Vertue therefore, in Ap- 


proaching to a Likeneſs to God, Falls in with the Definition, which I Gave before 


of Morality, and is likewiſe Maintained by the Chriſtian Notions Concerning ite % 
As to the Propoſitions, which Follow after in this Section, it is not any ways 


Neceſſary to Examine into them; Becauſe they are Entirely Dependent upon what 
Foregoes. I ſhall therefore Conclude this Inquiry with Obſerying, that whether this 
Religion of Nature Delincated is an Effort of Deiſm, or Intended for the Service of 
a Reyealed One, is Perhaps ſomething Difficult to Determine; Tis Certain, if what 
is here Alledged was True, it would not be Significant, with har Deſign i it was Pro- 


poſed; But, as it Appears to be Falſe, it would be ſome Satisfaction to and, that 
ny are the Errors of an Adyerſary, and not of a Friend. 


Wr ſhall not here Object to the Author his Particular Familiarity and Ne 


tance with One, who, by many Learned and Judicious Men, was Thought to be no 


Great Patron of Revelation; Nor yet, that he Relinquiſhed the Orders of the Church, 
into which he had Entered; Tho' a Truly Pious and Good Chriſtian would Scarcely. 


have done it, Notwithſtanding all the Temporal, Riches, or Greatneſs, he ſhould: have 
Acquired 3: On the Contrary, a Sincere, and Humble Chriſtian would have Rejoyced 
in the Advantage Accrucing/to him from thence, .. by which he might be Rendered 
more Serviceable to his Sacred Profeſſion, and would have ſooner Reſigned the Lat- 


ter, than the Former; Of which we have ſome Late and Preſent Inſtances, where 


Good Men have not Thought their Miniſtery in the Church a Reproach to their E- 
Rates, or their Fortunes; But this we do not Inſi ſt on; Nor . Thing, which is 
Perſonal. 

Bor, when he makes Vertue and Vice to Conſiſt in Ading or not Acting accord- 
ing to the Truth and Relations of Things, that is, in Natural Knowledge, or in 
Philoſophy, or an Ignorance of it, he Appears to Sap the very Foundations of a 


Chriſtian Morality, Which Conſiſts in the Imitation of God and our Bleſſed Saviour, 
in Doing of Good, and in being Loving and Beneficent to Mankind, and he has 


much lels Reaſon, as we have Shewn, for ſuch an Aſſertion, than the Chriſtian has 
for his. It would be a Hard Caſe, if Religion was Put on ſuch a Foot, that no 
One could be a Good Man, but an Inquirer into the Nature and Reality of Beings, 
as they Stand in their Infinite Relations to Each Other, and that, no One could be 


a Vertuons, or a Moral Man, unleſs he was a Philoſopher, or ſome Rich Perſon, 
who was at Leiſure to Indulge and Riot in his own Speculations. Chriſtianity would 


Certainly Inform us Wrong, which Tells us, that not many Wife, not many Rich, 
or Noble were Called; And every Poor Peaſant, let him be as Honeſt, and as Inno- 
cent, as he will, muſt be of Courſe a Vicious, and Immoral Perſon. 

FARTHER, If wc muſt Treat all Things, as they are, we are Obliged in Conſe- 
quence of ſuch a Doctrine, to Treat an Enemy not only as 2 a Friend, F. 1. 
Prop. 11. but as an Enemy; and yct our Saviour and his Religion Inſtructs us, 15 
Bleſs our Enemies, to do Good to them, who Hate us, aud to Pray for thoſe, who Deſpite- 
fully Uſe us, and Perſecute us, which is not Treating them as they are, but the very 


Contrary of it; And yet, if we ſhould do this, WE arc Told, Notwithſtanding the 
Rants 
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Rants of ſome men, We ſhould Cancel the Natural Differences of Things, and Con- 
found Truth with Untruth; which Looks little Better than like 2a Down- Right Impeach- 
ment of tlie Chriſtian Scheme; and it's Divine Author; If it is oy it is at enn very 


e Expreſſed, and may be Explained to that Seve" & Bf 
LASsTLT, F. 9. Pag. 211. He Says, I hope, that neither the Doing of this; nor 


any Thing elſe, Contained in this Delineation, can be the Leaſt Prejudice to any o- 
ther True Religion; Whatever is Immediately Revealed from God, muſt, as well as any 
Thing elſe, be Treated, as being What it is, which cannot be, if it is not Treated with 
the Higheſt Regard, Believed and Obeyea; That therefore, which has been ſo much 
Inſiſted on by me, and is, as it were, the Burden of my Song, is ſo Far from 
Undermining True Revealed Religion, that it rather Paves the Way for it's Reception. 


HERE One would Think, if this Philoſophy: had been Truly Chriſtian, it ſhould 
not have Spoke in ſuch General, but in more Plain, Full; and Explicite Terms 3 Since 
there is no Deiſt, or Mahometan, who might not have Said the ſame Thing. | 
Hx Hopes, he ſhall not by his Natural Religion do a Prejudice to any other True 
Religion, but whether that Tue Religion is Moſess, Chriſt's,” or Mahomet's, is not 
here Said, but rather left Undetermined T have Shewn, that ſome of his Notions 
are Diametrically Oppoſite to the Chriſtian Syſteme, and Conſequently muſt be Pre- 


judicial to it; And if he was Senſible of This, which could Scarcely be Hid from 
ſo Penetrating a Perſon, he muſt Think Chriſtianity had not a Chance to be in the 
Number 03 ay” _ _ his True" ho, e but n it Was Drecciy t Abſolutely 


Takes" , 
HB; Farther Tells us, that witcher is Revealed Soc God ought. to be Treated 
with the Higheſt Regard, that is, to be Believed. and Obeyed; But he is not ſo Good 


to Inform 5 which that Revelation is, whether it is the CHriſtian One, or whether 


it may not be the Pretended One to Mahomet, or even That of the Goddeſs Ægeria to 
Numa; Nothing is Laid Down, as Definitive or Certain, and we are only Told, that 
whatever is Revealed from God, ought to be Treated with the Higheſt Regard 3 And 
who will Deny a Truth ſo Plain? Or, what Philoſopher would SOT. One lo einer 


| When we are not Informed, What this Revelation is. 


AND, when it is Said, that we ought to Treat a Revelation freak God with the 
Higheſt Regard, by Believing and Obeying it; What is the Real Conſtruction of ſuch a 
Short Character of a Revealed Religion, (for, which, or what, it is, we are not Sup- 


poſed to Know) unleſs, that we muſt be Credulous and Obey? That is, the True Senſe 


of this Paſſage Appears to Amount to this, that, as all this Book has been Spent to 
Support the Evidences of Natural Religion by Inconteſtable Proofs and Reaſons, ſo 
there is Little to be Said for We Na e that, If it is Tue, we are to Be- 
lieve it. 

Bur does not this Philoſophy Know, as the Terms of Faith and relief go now, 
they are only made to Signify the Probability of a Doctrine; And Reaſon and Argu- 


ment are Thought to Infer the Certainty of 117 If ſo, we Say, the Chriſtian Religion 


is not only in that Senſe to be Belie ved, but that it has more Evidences for the Truth 
of it, than This, or any Other Syſteme of Natural Religion, which has been hitherto 
Propoſed to the World; And we muſt Retort the Expreſſion upon the Author, that 
if this Natural Religion is from God, it ought to be Treated with the Higheſt Re- 


gard, Believed and Obeyed, but if it Proceeds from Man, as by the Errors it Contains, 


it moſt Certainly does, we are not Obliged to do Either. 
As to what is afterwards Said, that a Natural Religion Paves the Way for the 


Reception of a Revealed, That Certainly cannot be True, till we Know, what that 


Revelation is; And, if it is the Chriſtian Revelation, it cannot be True, if ſuch a 
Natural Religion Endeavours either to Overturn or Contradict it; If it does not do 
it, this Natural Religion Tells us no more than Chriſtianity did before, and therefore 
might have been, if it Pleaſed, altogether Silent upon the Matter. 


BESIDES in General, the Revelation of God in the Chriſtian Diſpenſation is ſo 


Exccedingly Superior to any Thing of Human ' Reaſon, or which Human Reaſon 
could Imagine, that it cannot be Exacted to the Rules, or the Preſcriptions of it 3 
That the Infinite and Almighty Creator of all Things ſhould Send his Son into the 
World for our Redemption, that he ſhould Reſign him, as a Sacrifice upon the Croſs, 
for the INE of Mankind, is above Human Comprehenſion, and Deſpiſes all the Me- 
R thods 
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thods of Reaſon: to PPh it; * This: is an And a Revelation which 
is /Atteſted-by: Greater: Demonſtrations and \Proofs, than can be Alledged for any 
Syſteme of Philoſophy. and Natural Religion, which we at Preſent are Acquainted 
with; And, Suppoſing any One could Prove the Being of a God, or the Immortality 
of the Soul, or Furhrs Rewards and Puniſhments, beyond the Power of being Refu- 
ted; He would be as far from Aſſerting the Chriſtian Scheme, as a Man, who 
ſhould Prove the Being: of a God; and could not Evince his Paternal Cate of, and 
Indulgenee towards us, or who ſhould Evince the Soul's Immortality, and could not 
Demenitrare the Reſurrection of the Body, or who ſhould Demonſtrate the Rewards 
and Puniſhments of another Life, but could not Inform us i@: nga 2 e l 
whether, 10 Jews, Turks, Infeaels, Or Chriſtiams. „ ULTTEEULL 
Tux Caſe in the Preſent Age ſeems to be bis that 1158 are Seh very Fond 
of Philoſophy; and what they Call. Reaſon, and would therefore Reduce even the 
Chriſtian Religion it's; ſelf to the Dictates of it; But Chriſtianity, and a Revelation 
from God, cannot Bend to every Man's Fancy and Humour; It will, in Spite of all 
the World, be what it is, as much as Nature is, what it is, whatever our Comments = 
may be upon Either; And to Endeavour to make the Chriſtian Revelation of God's —_ 
Will to Mankind Bow and Submit to any Imaginations, we have Entertained Con- a 
cerning Nature, or the Suppoſed Relations of Things, is ſomething Like, what we 
Read of the Miſſionaries in China, who to Convert thoſe People to Chriſtianity, 
Mix Their Paganiſm. with-it. Thus Philoſophick Men are Apt to Take the Chriſtian 
Religion, not, as it is in it's ſelf, Pure and Uncorrupted, but to Blend Nature and 
Reaſon with it, if they Mean the Beſt to it; And if the Worſt, to Undervalue and 
Contemn it; Of the Former Sort, $7 Take the Arians, and Socinians to be, and 
whether This Mlle, Mr. Locke, and Des- Cartes, are not in the Number of the 
Latter, I will not Take upon me to Decide; But would rather Think on the moſt © | 
Favourable Part, and, which is the moſt Agreeable to the Chriſtian Candour, that E | 
they are only Men, who were Deceived in the Connexion of their _ and Con- | 
ſequently only Alen 247 an., > ook AS + Sy late” 
HowEVER, in a Chriſtian e where thin Werelttion of God to d is 
Acknowledged by us, One would Wonder, why: we ſhould Deſire any Other Reli- T | 
ligion, than what it Propoſes; It is Suppoſed to be True, what Occaſion then is 1 
there for a N atural Religion ? If it is not True, why ſhould a. Natural Religion En- n | 
deavour to Support it? For, as We have Shewn, if Natural Religion was never ſo 1 
Fully Proved, it would be of no more Importance to the Truth of the Chiſtian Re- = 
velation, than Mahometiſim it's ſelf would be, which Acknowledges a God, the Im- 
mortality of the Soul, and Future Rewards and Puniſhments. = 
I ſhall therefore Finiſh this Head of Inquiring into the True 1 . of this | F 
Religion of Nature Delineated, with One Obſervation, that if the Author of it had E 
been as Scrupulous in Speaking of Truth, as he Pretends to be in Acting of it, I 1 
do not Know, but he had been a much Better Man, and a much Wiſer Philo- 
ſopher. 
* might Procced: to ie other ee of this Natural Religions As the Second, 
Goncerning Happineſs; The Third, Concerning Reaſon, and the Ways of Diſcover- 
ing Truth; The Fourth, Concerning the Obligations of Imperfect Beings, with Re- 
ſpect to their Power of Acting; The Fifth, Concerning Truths Relating to the 
Deity, Of his Exiſtence, Perfection, Providence, & c. The Sixth, Concerning Truths 
Reſpecting Mankind in General, Antecedent to all Human Laws; The Seventh, 
Concerning Truths, Reſpecting Particular Societies of Men, or Governments; The 
Eighth, Concerning Truths Appertaining to Families and Relations; The Ninth, 
Concerning Truths, belonging to a Private Man, and ReſpeQting (DireQAly) only 
_ himſelf. But, as it would be an Endleſs Task to Inquire into every Thing, and as 
the Principal and Singular Doctrine of this Philoſophy of Acting according to the 
Truth and Relation of Things has been Examined, I muſt Leave the Diſquiſition to 
Others, who will Find, as much Weakneſs of Argument in many of the Subſequent 
Sections, as we have Shewn in the Preſent, I could do it in many Inſtances, but 
neither my Time, nor the Riſing Number of theſe Sheets, will Permit or Allow it; 
And I ſhall only Conclude, with my Thanks to my Worthy and Ingenious Friend 
Mr. *. Gann Maſter of the Free-School i in 0 for his Sentiments in theſe Matters, 
which, 
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For, when we Perceive the Sun, or Feel Pain, or Hear Sound, or Taſte Fruit, or 
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n 8 the Favourers of this Syſteme may Declaim againſt, Perhaps in 
find it ſomething Difficult to Anſwer in many Particulars, and which I Received as a 
HW Wehn from n n I 118. e en theſe ph N e, 


* 4 * 5 ; 
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CHAP. vn. 


| Concerning the — e and Reſſellion, and that ak are Ideas 
| in n the Mind Perfettly Immaterial. 


HAT We have Alledged in the Foregoing Chapters would be Suffieient The Not ion, 


that all our 


8. * 
to Overthrow this Whole Eſſay of the Mind or Underſtanding, WHICH... 5. De 


yet has been Diſcourſed upon the Conceſſion of that Notion, which is Fundamen- rived from ; 
tal to the Reſt, and which we ſhall here Examine 1nto, Namely, that all our Ideas Reon a, 


Ariſe, and are Derived, from Senſation and Reflection. 139bðͥ be Examineds 
F. 2. EITEHER our Ideas are thus Diſtinguiſned; Firſt, From their being Different Kinds Mr. Locke's 
or Sorts of Ideas, which therefore have Diſtin& and Separate Originals; Or Second, Chap. I, 4 


From their being Derived from Diſtinct and Separate Originals, which therefore are Dit- 3 1 
ar — 


ferent Kinds and Sorts of Ideas; If the Firſt, it cannot be Proved, that there are not „ 5, h 


ſeveral other Sources or Fountains of our Ideas, beſides Senſation and Reflection; wag. 5 pee 
0173 Terr eing 


ifferent Kind 
Smell a Roſe, or a Violet, All theſe are from Senſation, but they are Different Kinds Dif 2 ; 


of Idcas, and therefore muſt, according to the Preſent Suppoſed Doctrine, have Diſtinct leer, bes 


and Separate Originals; and Conſequently, Senſation in General will not be a True 9 from Di- 


Account of the Original of theſe Various Ideas. Lan KP lind Originals, | 


AGAIN, our Ideas from Senſation in General are Different Hors choſe Ideas, which 
we have of them upon Recollection; Thus the Sun we See, or the Pain we 
Feel, or the Sound we Hear, ec. are Different from the Ideas, which are Produced 
in our Minds upon the Remembrance of them; The One, as we have Evidenced in 
the Principles of - Philoſophy, being an Actual Perception, whereas the Other is a 
Picture, or Repreſentation only, of that Perception; And I may here Add, that Me- 
mory is a Bringing of Objects or Things, as Near to the Mind as Poſlible, which is done 
by Thought, Study, and Application, and Forgetfullneſs is a Removal of them at a Diſt- 
ance from it, which is done by Oſcitancy, Intemperance, and Idleneſs, and is Anſwer- 
able to, but not the Same with, our Senſation of Objects at a Nearer Diſtance, and our 
Non-Senſation of them at a Farther ; Nor are theſe Ideas of Remembrance Ideas of Re- 
flection, which are Confined to the Operations of our own Minds, as Perception, Judging, 
Willing, Remembering, Cc. For, if our Ideas of Memory may be Termed Ideas of Reffect- 
ion, becauſe Remembering is an Idea of Reflection, by the ſame Reaſon our Ideas of Sen- 


ſation may be Termed Ideas of Reflection, becauſe Perception is an Idea of Reflection. 


O the other Hand, if the Ideas, we Remember, may be Accounted Ideas of 
Senſation, becauſe we could never have Raiſed by Recollection thoſe Ideas mou ins 


unleſs our Senſes had Supplied us with their Archetypes, We Say, 


THart by the Same Argument, it is not Proved, that our Ideas of Reflection may 
not be Equally Derived from Senfation, becauſe it is not Certain, that we could 
ever have the Ideas of Perception, Remembering, Doubting, and Willing, if we 
had not been Furniſhed with Ideas from Senſation, about which our Perception, Re- 
membering, Doubting, Willing, Gc. were Employed. From whence it is Evident, 


that our Ideas, which we by our Memories Recollect, are either Diſtinct from our J- 


deas of Senſation and Reflection, or if they are the ſame with our Ideas of Senſa- 
ſation, for the ſame Reaſon our Ideas of Reflection may be ſo too, and Conſequent- 
ly, that there will be either Three Diſtinctions of our Ideas into thoſe of Senſation, 
only. = and Reflection, or that they will be all Reſolved into thoſe of Sentation 
only. 

Wurar has been Argued Concerning the Ideas of our Memories, may be Extended 
to the other Faculties of the Mind; Tor as when we Remember any Idea of Senſa- 


tion, it is Different from our Actual Perception of it, ſo likewiſe, when we Paſs 4 


Judgment n that Idea, or when we Receive any Appetites or Inclinations from 
a K LEE E A | = My 
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Nor from their 
being oy. 
from Diſtinct 
Originals, and 
therefore Dif- 
ferent Ideas. 


Mr. Locke's 
Eſſay, P. 310. 
Edit. 3» 


it, the Appearance of ſuch an Idea in the Mind, when A. | cum 
ſtances, muſt be Different from a bare Impreſſion of it, as een as apc Os 1s 


That all our I: 


from Memory, or That from Judgment, or from Willing, G. 
MoREOVER, if the Original of Ideas is to be Derived W vey DiſtinQion of 


them, our Ideas of Reflection, as we have already Conſidered Thoſe of Senſation, 
would not come under One Head of Reflection; becauſe, as Perceiving, Remember- 


ing, Willing, Judging, Doubting, Cc. are Different Ideas, they would alſo have Dit 


ferent Originals, and therefore they would not be ſo Properly Called Ideas of Reflect- 
ion, as the Ideas of Remembering, Willing, Judging, which we Actually Experience 
in our own Minds; For, if Wee we Really Will, and Perceive, and Judge, and Re- 


member, we may Term theſe Ideas of Reflection, which we Obſerve in our Minds 


upon Reflection, we may as juſtly Say, that our Actual Ideas from Schlei. are L 
deas of Reflection, becauſe upon Reflection we Perceive them there. 


THESE Words, Senſation and Reflection, therefore ſeem to Aran no more 
than this, that what Actually Lies in our Minds, as a Perception there, is Senſation, 


and Conſequently, when we Will, or Remember, it is Equally a Senſation, as when 


we See or Feel; On the Contrary, all theſe Actual Perceptions may be Reflected 


— by the Mind, and Formed into Abſtracted Ideas of Perceiving, Willing, Judg- 


„and Remembering; This is the True Senſe of the Deeds Thielert if it Real- 


5 iy Underſtood, what it's {elf has Propoſed to us. 


Bur, if ſo, ſince the Ideas of Senſation are Reſained: into our Alban: enden 


and thoſe of Reflection into our Wills; How are Either of theſe the Original of our 

Ideas? ſince the Firſt are only Ideas, which we in Fact EXPCHIEUCE, 3 the Origin of 

which we are Ignorant, and the Laſt, what we our ſelves Pleaſ. 
. 3. HaviNs therefore Conſidered our Ideas, as to the Diſtinction of them, and 


ac from thence, that there is no more Reaſon to make two Sources of our I- 
deas, than a Hundred, we ſhall in the Second Place Examine, whether this Philoſophy 
can Direct us to any True Fountains of our Meats: by which we may W 
them. | 

*T1s Said, Senſation and Nene ion are ach, we 3 . cha the Firſt Ex- 


preſſes our Real and Actual Perceptions, and the Laſt the Abſtractions of our Wills; 
| whereas our Really Perceiving any Thing, or our Pleaſure in Abſtracting, can neither 


of them be the Fountains or Sources of our Ideas; For, what we Perceive is only 
Matter of Fat, without our Knowing, what is the Riſe or Origin of that Exper- 
ience, which we have from Bodies or our own Minds; and what we Abſtract by our 


Wills is no Origin of Ideas, unleſs of Chimerical Ones, which may be, as well 


Thoſe of a Centaur, or a Gryffon, as the Abſtracted Ones of Perception, & c. if the 
Origin of both is Reſigned to the Will and Pleaſure of the Mind. 
BESIDES which, it will be Perfectly Impoſſible to Determine, what are the Origins 


or Sources of our Ideas, unleſs we Know the Nature of Matter, and our own Minds, 


neither of which this Philoſophy is Pleaſed to Oblige us with; For till that is Aſcer- 
tained, how is it Evident, that our Ideas of Senſation and Reflection too, may not 
be Originally Derived from Matter? Since if, as the Preſent Eſſay Believes, Almighty 
God may Impreſs upon a Syſteme of Matter, Fitly Diſpoſed, a Faculty of Thinking, 
Matter may be Capable of Reflection too; that is, our Wills, by which any Reflect- 
ion is made, may be the Reſult of Material Influences, as our Senſations are, and 
therefore may be Reckoned of the ſame Nature and Order with them. 

MoREOVER, without any Reference to this Eflay, before we are Convinced, what 


the Nature of Matter is, it will not be Certain, that our Ideas of Reflection, or of 


our Wills, are Derived from any other Source, than thoſe of Senſation ; becauſe our 
Senſations are Derived from Matter, and it is not Proyed, that our Reflections may 
not be Derived from our arten, which if True, Senſe will be the Origin of 


all our Ideas. 


ON. the Contrary, it will not be Manifeſt and Plain by this Philoſophy, that the 
Ideas of Senſation may not be Owing to a Faculty in the Mind of Producing thoſe 
Ideas; ſince, as it can Raiſe Ideas in it's ſelf by Memory, and by Dreams, and in 2 
Frenzy, till this Eſſay can give us an Explication of theſe Phenomenons, or Appear- 
ances, in our Minds, it will be in Vain for it to Fix any Opinion, how, or from 
Ahne our Ideas haye their Origin, whether from Senſation or Reflection, or Both. 

10 
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than Reflecting upon the Operations of our own Minds; But this Double Eutendre 


Chap. VII. from at and R election. 


Jo Sum up, as Briefly as we can, what has been hitherto Said; If the Diſtinction 
of our Ideas is a Reaſon, why we ſhould Aſcribe them to Different Origins, every 
Diſtinct Idea, even of Senſation, will have a Peculiar Source belonging to it, from 


whence it is Derived; In the next Place, Memory will have an Equal Title with Sen- 


fation, to be a Diſtinct Fountain of our Ideas, and fo of the other Faculties of our 
Minds, as Willing, Judging, Cc. Third, what we in Fact Experience, and what we | 
Arbitrarily Contrive of our ſelves, arc alſo Fountains of our Ideas; That is, in the 
Firſt Caſe, becauſe we Perceive a Thing, therefore the Perceiving of it is the Riſe 
and Cauſe of that Perception, and in the Second, becauſe we Contrive and Form 


Abſtracted Ideas by our own Will and Pleaſure, therefore thoſe Arbitrary Abſtractions 


are another Origin and Fountain of them, Both which it is Abſurd to Affirm. 
Ir the Diſtinction of Ideas cannot Furniſh us with the True Origin of them, much 
Leſs can that Philoſophy do it, which neither does Know, nor does Pretend to Know, 


the Cauſes of Senſation or Reflection. 


F. 4. Having: Conſidered the Opinion of our Ideas being Derived from Senſation Th there en 


and Reflection, as the Two Fountains or Sources of them, we ſhall now Inquire, m—_— e 
| ; : ; Minds Perfe 

whether there are not Ideas in our Minds, which are Perfectly Immaterial, that is, ty Immarerial- 

which cannot either be Derived from Senſation, or any Reflections upon thoſe Sen- e vi 
„ ther Derived 

fations, which this Philoſophy ſeems to Aim at and Deſign, tho, according to it's gam Senſation 


Uſual Method, it would make us Believe, that it Means by Reflection, nothing more r Refle#ion 
upon ſuch Sen 


ſution. 


is the very Temper of this Gentleman in his Whole Philoſophy, as it is in his Reli- 
gion, which, whilſt he Profeſſes in Appearance, he Endeavours to Ruin in Reality, 
and which ſeems to be the True Character of this Fallacious Perſon. 

W therefore Say in Proof of This, 1/7. That all our Ideas of Reflection, as 


Thoſe of Willing, Judging, Remembering, &c. are not Originally Derived from Sen- 


ſation, but from the Mind; 24. That all the Paſſions and Impulſes of the Mind, in which 
the Mind, Feels as much as in it's Senſations, (and which therefore may be Called Percep- 
tions, tho' not Ideas, or Particular Images, and Repreſentations of Things) That all of 
them have no Dependence upon, or Connexion with, our Senſations; 34. That e- 
ven in our Ideas of Memory, and Dreams, there is ſomething Mixes it's ſelf in 
thoſe Perceptions, which no Senſations ever did, or could, Supply us with; 45h. That 
the ſeveral Ideas of Solidity, Space and Figure, Eternity, of Infinity, of God, or of 


Mathematicks in the General and the Abſtracted Notions of them, are not Owing to 


our Senſations; 5h. That the Graces, and the Divine Influences, from the Chriſtian 
Religion are Superior to any Thing of Senſe, or what can Poſlibly be Derived from 
it ; Each of theſe we ſhall Endeavour to Prove in the Following Sections. = 
F. 5. FIRST, When we Reflect upon our own Minds, we find Thought, Willing, Fi al! 5 
Judging, Doubting, Remembering, Cc. to be Properties Exiſting there, which Evi- ood) A of 
dently are ina cole for when I Doubt, or Will, or Remember, or Perceive, what- our own Minds 
ever the Objects of my Doubt, Will, Memory, or Perception, are, the Acts of the "Sy ag 
Mind in theſe ſeveral Inſtances are as Diſtin& from the Objects, as Memory is from fedimupmous 
the Thing, which is Remembered, Perception from the Thing Perceived, and ſo of Taye, 
the Reſt; or as Diſtinct as Action is from Paſſion, or the eee 3 Therefore, thus 
far the Matter ſeems to be Clear. 
Bur then the Queſtion will be Asked us, whether we could have ever Wil- 


led, or Doubted, or Perceived, or Remembered, if it had not been for pur Sen- 


fations ; It would not be Neceſſary at Preſent to Anſwer this any other Way, than 


by Saying, That, if we could not, it is as Certain, that we could never have had our 
Senſations, if it had not been for our Perception, which Perception is before Proved 
to be Immaterial, and Conſequently, that Judging, Willing, Remembering, ec. which 
Depend upon Perception, could not Exiſt without it neither. 

Bur we ſhall Farther Add, that Perception may be without Senſation; for tho, by 


the Union of our Minds with our Bodies, we are Trained up to Think and Believe 


they are Inſeparable, yet it is Manifeſt, that for the ſame Reaſon, that Senſation could 
not be without Perception, Perception may be without Senſation; Since, as the Mind 
is Active in it's Senſations, whilſt the Objects it Perceives are Paſlive, or the Mind, 


Paſſive, whilſt the Objects are Active upon it, ſo it is moſt Certain, that if there had 


never been any Action or Paſſion of the Objeck in Reſpect of the Mind, the Mind, 
Not- 
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Notwithftanding that, wauld ſtill Retain it's o.] n Force, whether it Conſi ted in the 
being Paſſive or Active, That is, it's own. Proper Perception, or Perceptive Faculties, 
Abſtracted from the External Object Perceived; and the only Inquiry, which will Re- 
main is, whether it can Perceive it's own Action or Paſſion, which it is Evident it 
may, by the Reflections we Daily make upon our own Thinking. Remembering, 
| Judging, &s. in General, which every One may, when he Pleaſes, eee, 
|  MoxEoveR, my Perception of my own Thinking, of my Remembering, exc.” is 
_ not a Perception from Senfation, nor can be Derived from it; Not the Firſt, unleſs 
Un Thinking and Remembering are Senſations, which no One will Affirm, who will 
| 
| 


not Say, that when I Think, I See, or Hear, Something, Notwithſtanding that Intenſe 
Thinking, even Deprives us in a Manner of thoſe Senſations; Not the Laſt, ſince, 
what I Think of, is not always External Objects, but the Inward Operations of my 
own Mind; and, that thoſe Operations cannot Subſiſt, without Something being De- 
rived into it from External Objects, cannot be Proved, till it is Firſt Known, where- 
in the Nature of the Mind, and of Matter Conſiſts; Neither of which this Philoſo- 
phy has made one Step towards the Informing us of; Or at Leaſt, till it is Eviden- 
ced, that the Mind may not Exerciſe it's ſelf in it's own Operations, without Conſi- 
dering it's Senſations, or the e of Material eee erase we orgs EI; 
Second, The It may. ; | SIT, 
7 1 EIN F. 6. Seconn; As to als m Paſſions 108 linpalgs of our © Minds, as Nola 
in our Minds Fear, Love, Hatred, Joy, Sorrow, &; as alſo Vehemence and Impetuouſneſs in our 
ae e ney Tempers, or Sloth and Deſpondency; Patience and Æquanimity, or Anger and Fury; : 
eo Goh None of theſe have any Semblance or Appearance of Ideas or Images in them, * 
cenſation. Drawn from Senſation; All that the Philoſophy of Ideas does, or can, Propoſe to us, 1 
is only, that we Receive Certain Repreſentations in our Minds from External Ob- 
jects, that we have a Power of Reflecting upon, Comparing, Compounding, Ab- 
ſtracting, and Judging of thoſe Repreſentations, Sc. Which yet Falls Short of the 3 
Powers and Faculties of the Mind, in Conſidering, Viewing, and Comparing it's own © 7 
Operations, Abſtracted from our Senſes, as we have already Obſerved ; But, for ſach a = 
Philoſophy, which is only Concerned in a Dull and Languid Perception and Com- 
pariſon of Ideas, to give an Account of the Great and Sublime Paſſions of our 
Minds, which are not Expreſſible by the bare Shadows and Images of Things, is as 
much Impoſſible, as that the Seeing ſeveral Objects in a Looking Glaſs, and Com- Fx 
paring them together, ſhould Furniſh us with the Forces and Impetus's, or the Actions = 
of the Rays of Light, which are Incident, or of the Reflexive Ones of Glaſs, and the Re- z 
ceptive of our own Minds; Betwixt which, and the Plain . SUES HEIN of ſuch 
Images to us, there is no Connexion. 

Ip it be yet Said, that the Objects of our ſeveral Paſſions, as Courage, Fear, c. 
are Material; That will no more Prove, that our Paſſions themſelves are not Origi- 
nally in the Mind, than becauſe our Senſations are Derived from External Objects, 
therefore the Perception of them is not in the Mind Diſtinct from Matter. 

Mr. Lockes LASTLY, If the Mind is Affirmed to be Material, or if it is Suggeſted, that it is 5 
Ea, not Impoſlible but it may be ſo; Whilſt this Eſſay is ſo far from Knowing, what the _ Ls 
SL Ag Nature of the Mind is, that it is Ignorant of the very Eſſence, and the Eſſential Pro- i 

| perties of Matter, as we have Shewn in our Principles of Philoſophy, we can only 
Think, that ſuch Opinions are Taken up at Random, and that the Mind might as 

well have been Surmiſed to be a Broomſtick, made of ſome Unknown Wood or 

Other, as to be Material, that is, of It Knows not What. 

ee Our 1 F. 7. Tump, In our Ideas of Memory and Dreams, we Said there was Some- 
and Ns” thing Alledged by the Mind, which could not be Owing to our Ideas from Senſation ; 
oe our For it has been already Proved in the Principles of Philoſophy, that at the moſt, they 
Refledion non ATE only Repreſentations or Images of what we Actually Perceive by Senſation ; T here 
ear Senſarions. muſt be therefore ſomething Peculiar in the Mind, which it never Derived from 
Senſation, if the ſame Idea, which it Received by an Actual Impreſſion from an Ex- 
ternal Object, upon Remembering it Repreſents in a Different Manner to it's ſelf; 

and which ſeem to have the Same Relation, as a Shadow has to it's Subſtance; 

And this is more Evident, when we Conſider Thought in General, for when we 
Remember, that we Thought at ſuch a Time, a Recollection of it isſtill Farther Re- | 


moved from any Idea of Senſation. Era 
AS 
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As to our Dreams, beſides what we have Said in Reſpect of our Memories, the I- 
deas of which thoſe of our Dreams ſeem moſt to Reſemble, it may be Added; That, 
doth in the Nature of the Perceptions, and in our Judgments: of them, they are Ex- 
tremely Different from any Thing, which could be had from Senſation. As to the 
Nature of them, there is Something, which ſeems almoſt to be Inexpreſſible by any 
Notions, which we have of Material Beings; Thus in our moſt Senſible Dreams, and 
which we can beſt Remember, when we Awake, we ſeem upon Reflection to have 
deen Converſant in another World of Beings, where every Thing is Quite and Plain- 
ly Different from what we Apprehend here, and yet at the Same Time we Think 
we do not Dream, and the Painting is ſo Lively upon our Minds, that even our Sen- 
ſations are Dull and Languid in the Compariſon; All which cannot be Derived from, 
or Owing to our Senſations; And yet all this we in Fact Experience, which can never 
be Solved by a Grave Philoſophy of Ideas, and the bare Perceiving, and Comparing, 
and Compounding of them; and which can be no other Ways Accounted for, than 
by our P/ycheometria, and our Doctrine of the Expanſive and Contractive Forces. 
.. Besipes which, it is what every One, if he Pleaſes, may Obſerve in our Dreams, 
as to our judgments upon the Perceptions, we have in them, that we often, and Indeed _ 
Generally, make one Idea to Paſs into another, without Diſtinguiſhing the Propriety 
of each; Thus we make the Idea of a Man to Change into another of a Brute, or 
even of an Inanimate Being, and yet we Dream all the While of the Same Individual 
Perſon; And the Same may be Said of other Beings, as in the Idea of Water, it is 
: many Times Changed into that of a Solid, or of a Viſcous Subſtance, when we Per- 
1 ceive nothing of all this from our Senſations; Alſo the Proportions of Men and 
Animals are Repreſented to us many Times more Gigantick and Terrible, and at o- 
ther Times Infinitely more Dwarfiſh, than what are found in Nature; We ſhall 
not at Preſent Say, what the Reaſon of this is, becauſe, if we could not give any 
Account of it, we ſhould yet be upon the Level with the Modern Philoſophy, which 
docs not Offer, or Pretend, to do it; Which, Notwithſtanding, may be done by the 
Above-mentioned Principles; What is to be Affirmed at Preſent is, that if the Per- 
ceptions in our Dreams are Owing to our Senſations, they would be Correſpondent 
to thoſe Senſations, whereas, in the Inſtances Alledged, they are Directly Contrary 


* 


ner 5 


F. 8. FourTH, There are ſeveral Ideas, viz. of Solidity, Space, or Extenſion, Fi- Fourib, the 
gure, Cc. of Duration, Eternity, of Infinity, and of God, which are in a Manner 74 of Soli- | 
wholly Owing to the Mind; As to the Firſt Three Mentioned, it may Perhaps ſeem 23 _ 
a very Improbable Aſſertion, but there is nothing more Evident, than that all theſe Refetion npor 
are, as they now Lie in Philoſophy, Ideas Formed by the Mind it's ſelf; For what is nog one 
Solidity > Why Truly it is Received from Touch, it Fills Space, but is Diſtin& from gay, Chaps 
Space, as alſo from Hardneſs, and upon it Depends Impulſe, Reſiſtence, and Protru- 4 Book 2. 
fon; But, if any One Asks at Length, what Solidity is, this Philoſophy Begs the 
Favour to be Excuſed from Telling you, only that it is a Simple Idea not to be De- 
fined, and Diſmiſſing you with Contempt, for ſo Impertinent an Inquiry, fends you 
to your Senſes to be Informed. „ 17 5 
Bur, if it is not to be Defined, why is it Defined? Why are we Told, that it is an Idea, 
which is Received from Touch, which Fills Space, and is Diſtinc from both It and | 
Hardneſs, and on which Depends Impulſe, Reſiſtence, and Protruſion? If That is the | 
Definition of it, it is either an Imperfect and a Wrong One, or, if it were True and | 
Exact, there wquld be no Occaſion for any farther Inquiry, What Solidity is, nor to 
be in the leaſt Diſturbed, if any One ſhould Preſume to Ask the Queſtion, what it was. 
Tax Calc therefore ſcems to be, that this Philoſophy had been Amuleing it's ſelf 
for ſeveral Sections together about Solidity, which it did not Comprehend, and at 
Laſt, being Conſcious to it's own Ignorance, began to be Magiſterial, and to Send 
it's Readers, if they would not Acquieſce in what it had Pronounced to them, to be 
Informed, if they Pleaſed, from their Senſes. And, that this is ſo, we ſhall Prove from 
giving a True Notion of Solidity, and then Examining the ſeveral Parts of this De- 
finition of it. What any One therefore Means by Solidity, or Impenetrability, is only 
This, That a Cube of Gold, for Inſtance, cannot Enter into another Cube of Gold, 
and Preſerve the ſame Dimenſions it had before; That a Needle cannot Penetrate in- 


to the very Body and Dimenſions of Water, or Quick-Silver, but the Parts of Each 


LA 


muſt 


nis 42 Eſſential to Body, than to the Mind; Fourth, that Solidity, or Impet 
Book 2 not Fill Space, becauſe any Thing being it's ſelf, is not an Argument that ſuch a 
Being is Extended; which will be Neceſſary to the Filling of Space, or, which A- 


Chap. + 5 4 
Chap: 4.5. J as 4 Hard One is; Seventh, that Impulſe, Reſiſtence, and Protruſion, do not Depend 
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muſh Recede, before mers can be any 5 that is, ſuck 2*Nbkion: of $9lidi- 
ty, or Impenetrability, onty comes to this, that every Being will Preſerve it's 6wn 
Nature, whilſt it Continues the Same; wich is no other than an Axiom, and Eqdal- 
17 Extends to all the Beings in the Univerſe, and even to the Mind it's ſelf; for 
One Thought cannot Croud or Preſs it's ſelf, if we may ſo Call it, into another 
Thought, and that Thought Continue, what it was; and thetefore Thought is Equally 
Solid and Impenetrable with Matter, as we have alteady Shewn, Space, Light, Co- 


Jour; Cc. to be in our Principles of Philoſophy, according to ſuch a Notion, Which 


70 What is Really) Meant by Solidity, or any Thing being Impenetrable. 
Ir what we have Affirmed is True, it is Manifeſt, that Solidity, or impenerrabili 


pr is an Abſtracted Idea of the Mind, and no more belongs to Matter, than to 


Thought; from whence we! may Juſtly Conclude, that Solidity is not Owing to Sen- 


ſation, ſince it is an Idea Formed by the Mind, and which would be Certain, whe- 

ther there were any External Objects or not, Namely, that One and the Same 
Thought is not Two Different Ones, or, that there is no Penetration of them. 

Mr. Lockes, FROM this Notion of Solidity or Impenetrability, which is the Real Senſe of that 

4 ber iich is Deſign'd and Intended by thoſe Words, it will be Evident in the Firſt Place, 

that the Idea of Solidity is not Received by our Touch, fince ſuch an Idea may be 

as well Collected from our Thoughts, as our Feeling; in the Second Place, that the 

Solids of Mathematicians have no Connexion with this Idea, Seeing they are only 

Portions of Abſtracted Space or Extenſion; Third, that it is no more Intimate or 


mounts to the Same, Solidity, or Impenetrability, is an Abſtracted Notion, which 
therefore cannot Inform us of the Nature of That, which is Solid and Impenetrable, 
whereas it will be Requiſite to Know That, before we can Affirm the other; Beſides 
which, as wWe have already Demonſtrated in the Principles of Philoſophy, Chap. 4. 
F. 11. Bock 1. Abſtracted Space is not Commenſurate to the Dimenſions of Mat- 


ter, and Conſequently the Conſtipation of it, if that is Meant by it's Solidity, does 


more than Fill it, that is, the Real Dimenſions of a Cubical Inch of Gold Con- 


Phap. 4. & 510010 more, than a Cubical Inch of Abſtracted Space; Fifth, that Solidity, or Impene- 
trability, is not Diſtinct from Space, if it Fills it, and is Commenſurate with it; be- 


cauſe one Space can no more Penetrate into another Space, and Continue the Same, 
than Body can Penetrate into Body; nor can Body Penetrate into Space, ſince it 


only Exiſts in it's own Dimenſions, and not in Space, which we have Proved, is no o- 
ther than an Abſtracted Idea; Sixth, that Solidity, or Impenetrability, is Indeed Different 
from Hardneſs, for it is very Plain, that a Soft or a Fluid Body is as much it's ſelf, 


upon Solidity, or Impenetrability, for the Hindering any Foreign Being from En- 
croaching on its Own, whilſt it Continues the Same, Appertains to Thought, to 
Space, to Light, Heat, Colour, &c. and to all Beings whatever, as well as to the 
Dimenſions of Body, and is no Proof, or Evidence, what the Nature of that Being 
is, which yet muſt be Known and Underſtood. before it can be Said, that Impulſe 
Reſiſtence and Protruſion Depend upon it; For we may as Juſtly Pronounce from 
this Notion of Impenetrability, that Impulſe, Reſiſtence, and Protruſion Depend up- 
on Thought, Space, Light, &c. as upon Matter's Preſerving it's own Dimenſions, 
whilſt they Continue the Same; Moreover, Solidity, or e oh more Pro- 
perly Depends upon Reſiſtence, than the Latter upon the Former, for how are the 
Dimenſions of Bodies Impenetrable, but by a Reſiſtence to a Penetration ? 

Wr muſt alſo Say, in Full Confutation of this Doctrine, that it is not Evi- 
dent, that Bodies may not be Penetrable in that Senſe, which this Philoſophy ſeems 
to Think they are not, that is, in their Dimenſions being Conſtipated and Conden- 


* 


ſed in the Same Abſtracted Space; Thus, altho' a Cubical Inch of Water, cannot 


Enter into a Cubical Inch of Water, and That Body Preſerve it's Nature, which is an 
Axiom, yet it is not Manifeſt, that by Certain Forces in Being, Water may not be 
Transformed into another Kind of Body, which ſhall Equally Fill Abſtracted Space, 
and, Notwithſtanding that, be Double, or Treble, or Quadruple, the Dimenſions it 


had before, according to the Geometria Solidorum ſave — and therefore, in ſuch 
4 Caſe, 
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of Senſation; For, that the Dimenſions of One Body do not Penetrate into thoſe of 
Another, is not Seen or Felt, but Conceived. 


Senſations, as to Matter which Impreſſes them, and if ſo, that there is not as much 


from that Source and Fountain. 


Equally Valid from Thought, or from our Mind, as from Matter or Body; But if 
it is Said,; our own Thought, and the Exiſtence of the Mind, is Derived from Sen- 


- haps VII. - from dene and Reſleckion. g 8 317 


a Caſe, Water may Admit of a Penetration of Dimenſi ions, and be as little Obſtinate 
in Preſerving it's own Nature, as Thought, or Heat, or Light, is, Which, we are Sen- 


ſible, are Capable of a Continual Change and Alteration, 


From all which it is Plain, what we at Firſt Aſſerted, that this Philoſophy had Chap. + . 6, 


been Gravely Diſcourſing about Solidity, which at Length, upon a Conſciouſneſs of 
it's own Ignorance, it was Forced Ingenuouſly to Confels, it did not Underſtand. 


F. 9. War we have Alledged Concerning Solidity, that it is an Abſtracted Idea Aiſrated | 


Formed by the Mind, is Certain alſo of Extenſion or Space, of Figure, and the Like; 3 _ 
A Ex en- 


And the only Queſtion, which Remains, is, whether our Abſtracted Ideas are not Ow- in, Spaee, Fie 
ing to Senſation, by which is Meant, either the Objects of thoſe Abſtractions, or the gure, &c. not 
Abſtractions themſelves; If the Firſt, that will not Entitle them to the being Ideas e 5 
of Senſation, ſince there is an Abſtraction, as well as an Object of it, which Enters on our Sen- 
into all our Abſtracted Ideas; If the Laſt, ſince our Abſtractions are Performed by ug . 

the Will and Pleaſure of the Mind, it is Evident, our Abſtracted Ideas are not Ow- 1 Beginn- 


ing to Senſation, unleſs the Will of the Mind is the Same with the Senſation ing. 


Olf it. 


BESIDES which, the very Objects of our Abſtractions are Different from our Ideas 


FARTHER, when we Abſtract our Thoughts, our Wills, or Memories, Cc. they are 
Rill Leſs Owing to Senſation, that is, even the very Objects of our Abſtractions. 

Ip yet it be Laſtly Said, that our Senſations are Firſt, and all the Operations or Abſtrat- 
ions of the Mind Proceed Originally from External Impreſſions, That cannot be Known, 
till it is Firſt Shewn, what the Nature of the Mind and Matter is, and that the 
Mind is Poſſeſſed Originally of nothing, but what it Derives from Matter; For, unleſs 
that is done, it will not be Certain, how our Senſations themſelves are Performed, 
and that there is not as much Owing Primarily to the Mind, which Receives thoſe 


Reflection in our Senſations, as there is in the Ideas, which are Said to be Deduced 


SINCE therefore from what Foregoes, there may be Reflection in Senſation, wi 
fince there may be alſo Reflection without Senſation, it cannot be Proved, that there 
may not be Ideas in our Minds, which are not Owing to Senſation, Excepting it is 
Firſt Evidenced, that the Actions or Reflections of our own Minds are not as Na- 
tural to them, as any Actions or Impreſſions upon them from External Agents. 

F. 10. Bor the Ideas of Eternity, of Infinity, and of God, are ſtill more Removed The 14ea of. 
from our Senſations, than the Abſtracted Ideas we Mentioned; As to That, of Eternity, TM 
it is Certain, it may be as well Inferred and Collected from our own Thought and Mere Reflett- 
Exiſtence, as from the Senſations of any Beings External to them; For we can have n en our 
no more Reaſon to Say, that any External Being Exiſted from Eternity, than that . 
our Thinking One did; and if we Affirm, that there muſt have always Exiſted Some- at the Beginn: 


thing, becauſe Nothing could not Produce Something, ſuch an Argument will be ing. 


fation, it muſt be Enquired, what is Meant by Senſation; If by That is Intended an 
External Impreſſion, without the Mind to Receive it, there is no Senſation in the 
Mind at all; If what is Signified by it, is, that the Mind is Matter, and the Actions 
of External Objects upon it are no other than the Signatures of a Seal upon Wax, 
it will be Neceſſary to Prove the Mind is Matter; The Contrary of which we have 
Evidenced in our PHyeheometria; If neither of theſe are Affirmed, the only Thing 
which Remains is, that Thought, or the Mind, is not Derived from Senſation, but 
is a Being Peculiar and Diſtinct from Matter, or any Senſations from it. 

F. 11. Ine next Idea Aforementioned is That of Intinity, which is Said to be De- Nor the Idea 
rived into the Mind by it's Actual Perceptions of what is Finite, as the Obvious Por- 9. N 1 5 
tions of Extenſion, which Affect our Senſes, and the Ordinary Periods of Succeſ: at the Beginn- 
ſion, whereby we Meaſure Time and Duration, and Repeating without Bounds thoſe inz and Ef- 
Ideas, for by this Means we find, we have no more Reaſon to Stop at one Addi- ſoy, 11 7 
tion of theſe Finite Quantities, than another; It is alſo Said, that the Infinity of the 
Eſlence of Almighty God is not to be Conſidered here, unleſs in Reſpect of his Du- 
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818 That all our Ideas arg not "SY Book VI. 


ration and Ubiquity, and that, what other Notions we have of 1 Infinite Power, 
Wiſdom, and Goodnels, are only Figurative, and are Properly inexhaulible and In- 
comprehenſible, Go 

W Say, There are Conſequently only Three 1 1 9 which are to be Conſ dered 
in this Doctrine; Firſt, whether Extenſion and Duration are the only Ideas, by which 
we Know, what is Finite; Second, whether Repeating ſuch Ideas by the Mind is 
Able to give us a Notion of what is Infinite; Third, whether the Notion of an In- 


finite Wildom, Power, and Goodneſs, are only Figurative, and not Real, Expreſſions 


of them, 
Exton on and As to the Firſt, Namely, whether Extenſion and Duration are the only Ideas, by 
19 only eas, Which we Know what is Finite, which this Philoſophy Affirms, it is ſo Apparently 
ty which we Confuted by Numbers of Inſtances, that it would be almoſt Needleſs to Diſprove i $3 
Know, what © gr, wheneycr we Experience, in Particular, any Thought, or Paſſion, or any Idea, o: 
Knowledge, or Wiſdom, or Power, whatſoever, in our own Minds, or when, in Ge- 


neral, upon Reflection, we find, that our Minds themſelves Exiſt, we See they ate Fi- 


nite and Determined Perceptions, and therefore may as Juſtly give us an Idea of 
what Finite is, as any Portions of Duration or Extenſion, we gs Pleaſe to 


Conſider. 


The Powers Nos, is it Sufficient to Alledge, that Finitc Properly belongs to Exten& ion and Dura- 


5 tion, as having Stated Limits, and which are Confined within Fixed and Certain 


Furniſh us Terms or Boundaries; For, if that were a Definition of what is Finite, There would 
wich the game he no Finite Number; Since That has not the like Kind of Determination or Preſcrip- 


T0 
tion of its Limits with Extenſion or Duration, nor has even Duration the Same 


with Extenſion ; the Firſt is Incluſive of ſo many Units which it Contains, and Ex- 
cluſive of all Others, the Second of Moments of Time which Paſles, and the Laſt of 
Parts Extended; But, as Unit in Number is not a Moment in Duration, nor a Mo- 


ment in Duration a Part in Extenſion, and yet each of theſe Furniſhes us with the 


Idea of Finite, ſo likewiſe, tho a Thought, or a Paſſion, or a Power in the Mind, 
or the Mind it's (elf, are Different from a Unit, a Moment, or an Extended Part, as 
they alſo Differ amongſt themſelves, yet are they Incluſive of what they are, and Ex- 
cluſive of any Thing elſe beſides, and therefore may as Juſtly be Termed and Deno- 
minated Finite, as any Portion of Number, Time, or Extenſion can be. 

Infinity as Pro- Tp this Philoſophy has Given us but a Lame and Imperfect Account, of what 


perand h. is Finite, it's Method of Supplying us with the Idea of Infinite is ſtill more Excep- 


belongs to the 
wiſdom, Power, tionable, which Leads us to the Second Inquiry, whether a Repetition of the Finite 


and Goodneſs of Ideas of Duration and Extenſion is Capable of Impreſſing a Notion upon us, of 


God, as to Ex» 


tenſion and What is Infinite; It is Plain in the Firſt Place, that it cannot do it in General, fince the 
Duration. Finite Ideas of Duration and Extenſion, however Repeated, cannot Produce an Infi- 
nity. of Thought, Wiſdom, Power, &r. and which therefore this Philoſophy is Pleaſed 
to Reject from being Properly Infinite, and to make them only Figuratively and In- 


comprehenſibly ſo; which is Suitable to it's whole Procedure, in giving Arbitrary De- 


| finitions of Things, of Certainty before, and of Finite here, and then Telling us, what 
ought to be Accounted Certain or Finite, and what not, according as it Squares 
with ſuch Arbitrary Definitions; On the Contrary, if we have Proved, that Thought 
or Knowledge, or any of the Powers or Ideas of our Minds may be as Juſtly Termed 


Finite, as any Portions of Duration and Extenſion, Infinity, without any Figure or 


Incomprchenſibleneſs, will as Truly, and with as Great a Propricty, belong to the 
One, as to the Other. 

. For if it be Said, that Infinite Thought, or any other Power of the Mind, is an 
Abſurdity, tis Owned, if we Mean the Abſtracted Idea of Thought, or of any Power 
of the Mind in General; and in the Same Abſtracted Senſe, Duration, or Extenſion, 


are not Infinite; for, whether Finite or Infinite, it is in Abſtraction neither More nor 


Leſs than Duration and Extenſion, ſince neither of them in General can be Finite 
or Infinite; If we Conſider Indeed Particular Portions of Duration or Extenſion, they 


may be Termed Finite, and accordingly, if we Conſider a Particular Force of Thought, 


of Willing, or Judging, they may be Finite likewiſe, and Granting the Notion, 
which this Philolophy Propoſes. of Repeating Finite Ideas, ſuch Determinate Forces 
of Thought, Willing, or Judging, os arc as Capable of being Repeated to en 


as Space or Duration IS. | 'Y 
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of the Mind, whatever it is, is Diverſify'd, and Conſequently, that it's Judgments, 


Volitions, &c. are ſo. LS „„ „ 5 ” 
Ir has been hitherto Said, that our Notion of Infinity cannot in General be Con- 
fined to the Repetition of the Ideas of any Certain Portions of Duration or Exten- 


ſion, becauſe there may be Finite Thought, Willing, Judging, Cc. which if they 
were Repeated, according to the Different Forces of Different Minds, might be 


Infinite. e 85 „ 
Bur we muſt Farther Affirm, that if Infinity was Applicable only to Duration and 


Extenſion, yet a Repetition of the Finite Portions of it could neyer Produce our 


Idea of Infinite; ſince any Determined Repetition of them would but Produce a 
Greater Finite, and an Actual and Infinite Repetition: of them is both Impoſlible to 
a Finite Mind, and at the ſame Time as Inconceivable, as an Actual Idea of Infinite, 
(which this Philoſophy Denies, and Affirms our Idea of Infinite to be only Nega- 
tive of what is Finite;) For an Infinite Repetition of a Finite Idea is Equally Un- 


intelligible with one Repetition, or one Impreſſion of an Infinite Ide. 
© BesIDEs which, that our Idea of Infinite is Negative only, is Surmiſed upon this 


Opinion, that we muſt have Expreſs Images or Repreſentations in our Minds of 
what we Perceive and Know, it being a Neceſſary Doctrine to Certainty from the 


Our Idea eff 


Infinity cannot 
b: Collected. 
from the Repe- 


tition of a Fi- 
nite, or the 
Negation of it, 


Connexion of Ideas; Thus, when it is Said, our Idea of Infinite is Negative of what 


is Finite, it is Suppoſed, that the Actual Idea, we have of any Thing, is no other 
than Finite, and that, what we have Beyond That, is only a Conception of ſomething 


more, which, when we have Taken in to our Former Idea, will ſtill make a Fi- 


nite One. 


_ "In Anſwer to which, we ſhall Say, that if it is Neceſſary to Certainty from the 


Connexion of Ideas, that thoſe Ideas ſhould be Expreſs and Determined in the 


Mind, Either our Idea of Infinity is Exprefs and Determined, and therefore not a Ne- 


gative One, ſince to Deny in General, that any Finite is an Infinite, is not to Af- 
firm Expreſly what is Infinite; Or, if our Idea of Infinity is not Poſitive and 
Determined, we cannot be Certain of any Thing Concerning it, and therefore, 


it would be no Great Matter, whether Infinity of Wiſdom, and Power, were Figu- 
rative or not, when Applied to Almighty God, ſince this Philoſophy has Conſulted 


to well for the Proper Infinity of Duration and Extenſion, that at the Laſt, we ſhall 


Know nothing of Either; Which Shews the Admirable Contrivance of it, whilſt in 


one Part we are Soothed with an Infallible Demonſtration of the Being of a God, 
and, in another, are in Effect Plainly and Roundly Told, that Infinite Wiſdom, and 


Infinite Power, is an Improper and Incomprehenſible Way of Speaking, and that 


when we Aſſert it, even, of Space and Duration, there is nothing Certain Concerning it. 


Ir therefore we have any Idea at all of Infinite, it is Manifeſt, it cannot be Col- 


lected from any Repetition of our Ideas of Finite, which only would Produce a 
Greater Finite; nor from a Negation of what is Finite, ſince That would be Affir- 
ming nothing ; For, where we Deny, that any Finite Idea of Space or Duration, be it 
Greater or Smaller it Matters not, is Infinite, we do not in the Leaſt Say, what is 


fo, no more, than, if we Said an Inch was Leſs than a Foot, we ſhould be Imagined 


to Determine what a Foot was, All that is more than an Inch being Wholly out of 
our Notice; 5 5 VVV 
. „ | FROM 


- 


Therefore not FROM whence; We «ang 3 Conclude; that this Philoſophy des not Give us an 
2 neu 3 how our Idea of Infinity is Derived from Senſation; ſince a Greater Finite 
can only Poſſibly Ariſe from a ien of a Finite Fonian of * or reger 
with which our Senſes Supply us. 

To which we may Add, that the Porous of e which we Arn in our 

1 may be Extremely Different, and Conſequently, Secing the Mind has an 

Equal Power in Multiplying in the One Caſe, as it has in the Other, One Univer- 

ſal and Infinite Space or Duration will be Greater than Another, according to the 

Different Meaſures, which we Repeat; If the Meaſures are Certain and Fixed, what 


are they? If an Inch or a Yard, why are they more Entitled to be the Foundations 


of our Repetitions, than a Foot or an Ell? If an Indiviſible Cone in Time or Ex- 
tenſion, how are they Owing to our Senſations ? 

That we may LASTLY, That we may have an Idea of an Actual Infinite is 181310 0 hs Na- 
e re ture of Incommenſurables, in which there is no Common Point, be it never ſo Small, 
lic. Which will Meaſure them; Thus the 4/2, is Incommenſurable with Unit, or the 
Diagonal with the Side of a Square, and yet we have as Expreſs a Notion or Idea 
of the Root of Two, as we have of Unit; For, tho' we do not Know by Extract- 
ion of the Root, what the Effable Number is, (nor do we Know of how many Parts 
Unit Conſiſts,) it is not from thence to be Concluded, that we have not a Notion 
or Idea of V%, fince we can Reaſon and Argue Concerning it, with as much Cleat- 
neſs and Diſtinction, as if we had Entered into the ſeveral Parts, of which it is made 
up; Thus we can Affirm, that 7/2, Multiply'd into it's ſelf, is Equal to 2, that, if an 


Extraction is made, it is Actually Infinite and Inexhauſtible, that if it is Compared 


with the 4/3, it is in Power as 2 to 3, j Cc. and we can Say no more of Unit or 


a 1co, for each of them may Conſiſt of an Infinite Number of Parts, whoſe Ex- 
preſſions we are Ignorant of, 1 this we are Certain of Concerning them, that U- 
nit Multiply d into Unit, or goo into 100, will Produce Unit, or 10000, Ge. 
WInBArkvxx Notions therefore we can Fully and Perfectly Reaſon upon with the 
Utmoſt Certainty and Diſtinction, they may be Juſtly Termed Abſolute and AQual 
Ideas of our Minds; If ſo, this is Manifeſt in General, that we can Argue and Rea- 


ſon upon Infinites, as Clearly, as we can upon Finites; Thus we are as Sure, that an 


Infinite is not any the Greateſt Finite, as we are, that 1 is not 2; that an Infinite is 

never to be Exhauſted by any Diviſion, or Reached by any Multiplication; that it is 

One and Similar in it's ſelf, and the Like; and the ſeveral Propoſitions, which may, 

BE non ge be Formed and Evinced upon ſuch a Notion, may be Found in the Excellent Mr. 

phion de 

Spatio Reali Raphſon, in his Eſſay upon an Abſolute and Infinite Space. 

five Infinito. I thoſe cannot be Accounted Poſitive and Actual Ideas in our Minds, upon Which 

we can Reaſon with Juſtneſs and Accuracy, but thoſe only, which are Determined 


Images and Repreſentations of Things, and which Lie in the Mind, as Pictures there, 


which this Philoſophy ſeems to Imagine, we can no more Comprehend, what a 100 
or a 1000 is, or what a Chiliagone, or a Billiagone is, that is, a Figure of a Million 
of Millions of Sides, than we can Conceive Infinity; ſince an Infinite Number, or 


a Figure of an Infinite Number of Sides, is not Leſs Expreſſed in the Mind, than 


a 100, or a 1000 is, or the Polygones we Mentioned; for no one ever Saw 100 
or a 1000 Diſtinct Units in his Mind at Once, no more than all the Sides of 
thoſe Polygones; And Conſequently, both Finite and Infinite here, are no other 
than Diſtin& Ideas Lodged in the Mind, upon which we can Reaſon, and have Pe- 
culiar Conceptions of, Proper to each, and by which they are Diſtinguiſhed from all 


Others, and not Images or Expreſs Characters of thoſe Numbers, or es: which 
we Conſider. 


therefore ſuch IF this is ſo, then our Idea of Infinity, ſince it is far from being Finite, cannot 


on Le be Derived from our Senſations, or Reflections, but muſt be Owing to the Bound- 
and Refleion. leſs Nature of the Mind, which Forms an Idea Superior to any Thing, which is Fi- 
nnite, and can Reaſon. upon it with as much Perſpicuity, as it can 8 thoſe Finite 
Ideas, which it Receives from Senſation or Reflection. 
Nor Iba, ANOTHER Idea is That of Eternity, which we Conſidered Above, which can- 
Ffafwe not be Derived from Senſation or Reflection, and for the ſame Reaſons likewiſe, 
Which are Alledged before, in Reſpect of Infinity Since Eternity is nothing elſe 
but an Infinite Buration. 
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Chap! VIII. from Senſation and Reflection. 821 


F. 12. Tar Laſt Idea is that of God, the Demonſtration of which we have al- Ne, = ldea 
ready. Examined, and ſhall here only Inquire, according to what was Propoſed in the - Sy 6 8. at 
Third Place, F. 11. Paragraph 24. whether the Notions of an Infinite Wiſdom, Power, the beginning. 
and Goodneſs, are only Figurative, and not Real Expreſſions of them; we have Pro- . - - 
ved, that our Finite Ideas of Power, Wiſdom, and Goodneſs, may be as Properly © 
Called Finite, as thoſe of Extenſion and Duration, and Conſequently, if the Repe- 


tition of ſuch Ideas is Neceflary only to the making them Infinite, that Infinity, with- 


out any Metaphor or Figure, may be as Properly Affirmed of Wiſdom, Power, and 


Goodneſs, as of Duration and Extenſion ; but we have farther Shewn, that there is 


ſomething more, which is Requiſite to the Idea of Infinity, than a bare Repetition of 


What is Finite, and Conſequently, that our Ideas of Infinite Wiſdom, Power, and 
Goodneſs, are not Derived from our Repetitions of any Finite Ideas of them, but 
from the Nature of the Mind, which is Able to Conceive Ideas Superior to any 
Thing, which it has from it's own Senſations and Reflections, or any Repetitions 
of them; what that Nature is, we have already Endeavoured to Explain in our 
Eſſay upon the Mind, and which, we are fully Satisfied, muſt be Derived from Al- 


mighty God; It is Sufficient, if it is Fact, as it Certainly is, that we have Ideas, 


which no Senſe, or Reflection upon that Senſe, could Supply us with, and how we 
come by them, has been a Former Inquiry. 85 
F. 13. AFTER what we have Said, Concerning the Demonſtrations of an Almighty Unneceſſary 40 


Inquire mto 


Being from the Connexion of Ideas, and the Principles, upon which it Proceeds; lt i 4d. 


Contained in this Eflay upon Human Underſtanding, and Des-Cartes's Meditations; vanced, wy 
which, we have Endeavoured to Evince, are Falſe in the Chief Parts of them, it pin For | 
will be Unneceſſary to Prove, that all other Demonſtrations of a God are Inſufficient, Gd. by obev 


which Depend upon the Corpuſcular Philoſophy, or Sir 1/aac Newton's Mathematick phillſophe ”" 


Improvement of it, that is, which Depend upon the Suppoſition of a Vacuum, as 


Dr. Bentley's, Dr. Cheyne's and Others; Seeing, if the Corpuſcular Principles, and Con- 
ſequently a Vacuum, are Erroneous, which we have Shewa in our Principles of Philoſo- 
phy to be ſo, it will be Impoſlible to Maintain any Demonſtrations of a God from 
Principles, which are not Juſtifiable in themſelves. 

F. 14. ThHaT which we are therefore Farther in this Chapter to Conſider, is, The Immorts- 
whether the Immortality of the Soul can be Proved from the Preſent Philoſophy ; e en 1 
which it is Impoſſible it ſhould be, when it neither Knows the Nature of Matter, or this aged, 
of Motion, or of the Mind, and only Depends upon the Idea of Matter and Motion, 
which the Syſteme of a Similar or Homogeneous One has given us, and which is Con- 
futed in our Philoſophy, and upon the Elaborate Eſſay on the Mind, which is Reſolved, 
as we have Shewn, into Terms, and Artificial Names of Things, without Under: 


ftanding cven ſo much, as what is Meant by them. 


CHAP VIII. 


| Eoncernn Kent and Diverſity. 


F. 1. A FTER Having Conſidered the Ideas of Infinity, Solidity, and the Reſt, WE What duni 
ſhall Conclude this Inquiry into the Syſteme of Ideas, with ſome Obſer. 2 Diverſuy 

vations upon the Notions, which have been Entertained in it, Concerning Identity and 4 e if 

Diverſity, and Concerning Enthuſiaſm ; The Former of which are Said to Conſiſt in the 14eas 


Mind's Comparing any Real Being, as Exiſting at any Determined Time and Place 155 Locke's 


with it's ſelf, Exiſting at another Time, upon which it Forms it's Conceptions Chap. 27. 


of Identity and Diverſity ; for, when we See any Thing, to be in any Place, in any Book * 
Inſtant of Time, we are Sure, be it what it will, that it is that very Thing, and not N 
another, which at that ſame Time Exiſts in another Place, how Like and Undiſtin- 
guiſhable ſoever it may be in all other Reſpects; And in this, it is Said, identity Con- 


liſts; when the Ideas, it is Attributed to, Vary not at all from what they were that Mo- 


ment, wherein we Conſider their Former Exiſtence, and to which we Compare the 
Preſent z What is afterwards Said, is to the Same Purpoſe, _ 
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75 TE Whole 980 lich, is ee: this, chit a Thing may be Properly Said to bs the 
ne when in one Inſtant of Time, in which it is Conſidered, and in one Place it 
; is that very Thing, and not Another, Notwithſtanding the Cautions of this Philoſophy. 
The Objeltion F. 2. Bur Figsr, If Identity Conſiſts in this, it is ſo Confined, and Limited an O- 
againſt ſuch a pinion of it, that any Thing, tho' it ſhould not be Varied, cannot be Called the 
a Same in any Different Intervals of Time, and Conſequently the ſame Undiſtinguiſhed 
Atom of Solid Matter, Exiſting in Different Times, and in the ſame Place, muſt be 
Diderent, which is Impoſſible. - | 
SECOND, Whatever is Diſcourſed-in the Following Seiten Conceruläg the Iden- 
tity of Vegetables, of a Brute, a Man, or a Perſon, is all Falſe; ſince the Identity of 
thoſe ſeveral Subſtances is not Determined from being, what they are, in one Inſtant 
of Time, but from other Methods; wy e to what is afterwards 1 der ape in 
this Chapter. \ 
'TrIrD, according t to this Notion of Identity, Two Undiſtinguithed: Solid Atoms 
of Matter, which Exiſt in the Same Time, but in Different Places, have not any 1- 
dentity belonging to them; and yet it is not Explained, why in this Theory of Iden- 
tity, Two Undiſtinguiſhed Atoms of Matter may not as well be Called the Same 
in Reſpect of their being to all Appearances ſo in the ſame Inſtant of Time, as One 
Portion of Matter ſhould be Deemed to be the Same, which is to all Appearances 
fo, tho' Exiſting in Two Differing Inſtants of Time; Unleſs the Identity of Place has 


a Greater Prerogative in Determining, what the Identity of a Thing in General is, 


than the Identity of Time has. 
1dentity a: be. F. 3. FROM what Foregoes, it is Plain, that Identity is, in theſe Logicks, a Gina 


Fey bs N and Abſtracted Notion, Which is ſo far from Extending to all the Particular Beings, 


Notion. 
of Matter, Which is Suppoſed to be Unvaried, whether in Reſpect of Time, or Place. 


or it's own Exiſtence ; Much Leſs will it ſerve us in the Identity of a e 


Brute, a Man, or a Perſon, which will be afterwards Conſidered. 


pg He F. 4. On the Contrary, a General Notion of Identity ought not to be Firſt De- 


Particular © fined and Determined in our Minds, and then all other Beings, in Reſpect of their 


Being is, 9%ght Identity, Submitted to that Notion, but the Method we ought to Purſue, is to Con- 


5 a pri ſider all Kinds of Beings, which we Call the Same, and then Pronounce, whether 


4 General No. they are ſo, and wherein the Identity of each Particular Being Conſiſts, and after- 


Propoſed 
fm Propoſed Wards Compare thoſe Identities, and Examine whercin they Agree, and from thence 


it. 
1 Form, if any muſt be Formed, our Idea, or Notion, of Identity in General. 


The Diſtinction F. 5, As to what therefore Reſpects the Identiry of Things, ſince they arc Infinite 


BO by ly Various, we ſhall only Conſider thoſe, which are Pointed at and Marked out to 


#his Phile/ophy us in this Philoſophy, Namely, the Identity of Time, Place, an Individual or Single 


Conſiders: Atom of Matter, a Subſtance, Vegetables, Animals, a Man, and a Perſon. 
The Identity of F. 6. FIRST, in Reſpect of the Identity of Time, That cannot be Known, unleſs 
Time not Ex- by Telling us, what Time is, and the Meaſure of it; If it is the Succeſſion of Ideas, 


by which we Determine the Limits of Time, and the Certain Boundaries of any 


Portion of it, which we Conſider, tis a Falſe and Unequal Standard of it; ſince the Suc- 
ceſſion of Men's Ideas are as Various, as any Different Velocities of Bodies whatſo- 
ever; If it is not, what other Meaſure of Time is there ? Not from Pendulums, which 
are Irregular; Not from the Revolutions of the Heavenly Bodies, which are ſo like- 


wiſe; If therefore there is any Identity of Time, it muſt be Fixed from our own 


Abſtracted Conceptions of it, Namely, that Time is ſome Certain Succeſſion of the 
Inſtants of it, which Agrees to every Man's Succeſſion of Ideas; But ſince That is 
not True, that there is ſuch a Succeſſion of the Inſtants of Time, which will Agrec 
to every Man's Succeſſion of Ideas, Oy of Time is either Nothing, or is an 
Abſtracted Idea. 
IF the Identity of Time is an Abftrated Idea, "IP the Particular Succeſſions of 
every Man's Thoughts, or the Motions of any External Beings, Then, Firſt the Suc- 
ceſſion of Ideas cannot be the Meaſure of Real Duration; And Second, the Identity 


of Time can only Conſiſt in the Abſtraction of it from all Particular Succeſſions 


of Ideas or Motion, and in Conſidering it only, as any other Abſtracted Extenſion, 
as Length, Separated from Breadth or Thickneſs, which is no more than an Arbi- 


trary Creature of the Mind. 


THE 


which we Call the Same, that it cannot ſo much as Solve the Identity of one Atom 
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Chip VIII. a _ 


Tu Identity of Time therefore, if there is any, muſt Conſiſt in the Mind's Ab- 
ſtraction of Duration from every Thing, which may Cauſe any Alteration in it's 
Succeſſion, and therefore a Unit or Inſtant of Time is it's ſelf, and no other; Not 
becauſe it is not Different, if Applied to Particular Beings, in Reſpect of Thinking 
or Motion, but becauſe all Beings are Thrown out of the Queſtion, and the Mind 
Conſiders barely the Abſtracted Idea of Time, and the Portions of it. 
F. 7. Tas next Sort of Identity to be Examined into, is that of Place, which as No That of 
has been before Proved in our Principles of Philoſophy, is no more than an Abſtract- te. 
ed Idea, and therefore the Identity of Place Conſiſts in that Abſtraction, which is 
made by the Mind of Extenſion in General, in Excluſi ion of all other Properties In- 
herent in it. | 
F. 8. Ir therefore the Identity of Time and Place are either Nothing, or AbſttaRt- Nor That of 
ions of the Mind, of what Significance is it, to Determine the Identity of a Thing, ““ 


as of any Solid Portion of Matter, by them ? But this is not all, for which Way, Ab- 


ſtrated from Time and Place, is a Solid Portion of Matter Conceived to be the 
Same: Unleſs from Conſidering, or Suppoſing, that all Matter is Similar and Homo- 
geneous, which is, according to what has been Shewn in the Principles of Philoſo- 
phy, no other than an Abſtracted Idea. 

WIA therefore the Real Identity of Matter is, muſt be Computed from the Na- 


ture of it, as much, as That of Vegetables, or of an Animal, or of any other Subſtance 3 


And therefore the Identity of Subſtances, of God, of Spirits, or of Corporeal Beings, 
muſt be Conſidered in the fame Manner; that is, we are to Know the Natures of 
theſe ſeveral Subſtances, before we can Determine Concerning the Identity of them, 
ct which is the Same, before we can Know, that a Thing is, what it is. 

F. 9. As to the Being of a God, we have already Conſidered the Notions, which Nor Thar e f 
this Syſteme of Ideas has Received, and Entertained Concerning it, and therefore, Po oi 
fince it is not Acquainted with the Nature of any ſuch Being, it can as little Deter- Mr. Locke's 
mine Concerning the Identity of it; And for the ſame Reaſon, it cannot Preſcribe Efay, Chap. 
to us the Identity of Finite Intelligences, or of Bodies; Becauſe it does not Know 52 8 
what they are, and therefore cannot Inform us what it is, to be, what they are, in 
which Conſiſts Identity. 

F. 10. FROM what has been before Said, it is Evident, chat the Principium Indivi- Nos re of 
en is as little Accounted for, as Identity is, we ſhall therefore next Proceed, 4 4 . 
to the Identity of Vegetables; In Order to Aſcertain which, this Philoſopher Deſires Chap. 27. 5. + 
us to Conſider, wherein an Oak Differs from a Maſs of Matter; which ſeems to him 


to be in this, that the One is only the Coheſion of Particles of Matter any how United, 


the other ſuch a Diſpoſition of them, as Conſtitutes the Parts of an Oak, and ſuch 


an Organization of thoſe Parts, as is Fit to Receive and Diſtribute Nouriſhment, {0 
as to Continue and Frame the Wood, Bark, and Leaves, Ge. of an Oak, in which 
Conſiſts the Vegetable Life. 

IN Anſwer to which we muſt Firſt Say, that it is an Idle Amuſement to Tell us, 
what is the Diſtinction betwixt a Solid Particle of Matter, and ſeveral of them Ar- 
ranged together, ſo as to have an Organization, Fit to Receive and Diſtribute Nouriſh- 
ment, e. when this Perſon neither Knows what Matter is, nor what ſuch an Or- 
ganization is. 

SECOND, Granting both, this Philoſopher, if we may Call him fo, does not, nor 
can Shew, that there is any Identity in Vegetables, unleſs he Relinquiſhes his No- 
tion of Determining the Identity of a Thing, by the Time and Place, in which it 
Exiſts; ſince there may be ſeveral Different Things, as to Time and Place, which are 
Requiſite to Maintaining the Life of the Vegetable, whilſt the Identity of the Vege- 
table Continues the Same. 

THIRD, as to the Identity of the Life in the Vegetable, if the Organization of it 
is not Known, and what is Required to Support the Life of it, it will not be Cer- 
tain in what the Identity of that Life Conſiſts, becauſe it may not be the ſame Life; It 


may in Certain Caſes, Flag and Revive, as a Fire does, according to the Fuel Adminiſtred 


to it, and other Circumſtances of Blowing, undcr which that Fire is Fomented ; And 
therefore, as the Fire will not be in all Caſes the Same, tho' there is a Fire Con- 
tinued, ſo the Vegetable Life my not be, tho” it is like wie Continually Kept up 
ans Preleryed. 
F. 11. 1 
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cue Mentity Fs | Babe v FE 
9. 11. IN Reſpect of the Identity of an Animal, or of a Man, the ſame Thing 


may. be Said, Namely, that there is no Aſcertaining the Identity of Either, without 


Underſtanding the Real Nature, in which they Conſil ſt, that is, it is impoſſibin for us to 
| Know they are, what they are, till we Know, what they are. 


F. 12. Tae laſt Thing to be Conſidered, is Perfonal [dentity, which is Ame 


to be Reſolved into Self. Conſciouſneſs, and is Properly, what a Man Calls his Self, and 
from Hence it is Suppoſed, that a Man may be Himſelf after the Reſurrection, with- 
out his having the Same Numerical Body; We ſhall therefore Conſider this Notion 


more Particularly, becauſe Religion ſeems in ſome Meaſure to be Affected with it. 


WX ſhall then FirsT Say, that we cannot Underſtand, how a Perſon is here made 
Diſtinct from the Man; For the Identity of a Man, is Said to be Different from the 
Identity of a Perſon, whereas it is Impoſſible, unleſs we Name Things at Fe 
that the Same Man ſhould not be the Same Perſon, or Vice Verſa. 

SEcoND, If a Man is to be Called Himſelf from his Self. Conſciouſneſs, Nothing 
of his Body belongs to him, as he is That Self; Whereas, it cannot be Imagined, 
that the whole Syſteme of Mind and Body muſt not Enter into the Definition of 


What a Man's Self is, unleſs we Diſcard one Half of our Selves from our Selves ; 


For, where there is that Intimate Union betwixt the Soul and Body, that if the One 
is Affected, the other is, it would be a very Abſurd way of Conſidering Self, to 


Suppoſe it only Conſiſts in one Part of that Compounded and United Being. 


ITnIR D, To Suppoſe Self to Conſiſt in Self. Conſciouſneſs, is to Imagine, that we 
ſhall not be our Selves in any Different Period of our Lives; For let a Man Extend 


his Conſciouſneſs, as far as it is Poſſible for him to do, by Recollecting all the 


Thoughts and Actions, which he is Conſcious have Paſſed, and do belong to him, 
and let him Join them with the Preſent Thoughts he has, he will not yet be Able 
to make the very ſame Collection Perhaps in any other Stage or Period of his Life, 
ſome Things will be Forgotten, and others Remembered, which were not Put into his 
Former Collection; and Conſequently the Identity of a Perſon cannot Conſiſt in Self- 


Conſciouſneſs, where Self Conſciouſneſs it's ſelf is ae Diverli ity'd and Va- | 


ried, unleſs Identity Conſiſts in Diverſity. 
FourTH, Some Perſons have Thought they were Made of Glaſs, of Butter, ec. 


as Mallbranche Tells us, of which they were then Perhaps as Conſcious, as they could 
be of any Thing elſe; wherein then does the Identity of a Mad Perſon Conſiſt? If in 


Self. Conſciouſneſs; will that Mad Perfon be the Same, as when he is Sober, and is Con- 


ſcious of no ſuch Thought, nor Perhaps, Knows, that he ever was? It will be Said, if a 
Mad Perſon is not the Same with a Sober, or with One in his Senſes, why does the L. 


dentity of a Mad Perſon Conſiſt in Self-Conſciouſneſs, and the Identity of a Sober 
Perſon likewiſe, when Self-Conſciouſneſs in this Caſe is as Different, as Identity 


and Diverſi ity Can be? that is, if the Identity of a Perſon Conſiſts in Self. Conſciouſ- 
neſs, which in this Circumſtance is Acknowledged to be Different, Perſonal Identity 
Conſiſts in Perſonal Diverſity. 

FiFrTH, In Self. Conſciouſneſs of what I now do Know, that I have Formerly Thought 
or Acted, or of what Inow Think or Act, the Memory in the Firſt Caſe is Intirely Con- 
cerned, and in the Laſt, my Actual Perception, and Conſequently, to Self-Con(- 
ciouſneſs the Faculties of the Mind are Requiſite, which, being Various and Different 
in the ſeveral Circumſtances of Time and Occaſion, and in the Vivacity of them, can- 
not be a True Meaſure of what Self. Conſciouſneſs is, and in Conſequence, None 
of the Identity of a Perſon, which is Suppoſed to Conſiſt in Self. Conſciouſneſs. 

SIXTH, If this could be Granted, that Self. Conſciouſneſs Depends upon Memory 


and Actual Perception, and that theſe did not Enter into the Account of Self. Con- 


ciouſneſs, in Reſpect of what the Mind either Really Perceived or Recollected, yet, 
if the Nature of thoſe Faculties of the Mind are not Known, we cannot either 


make the Identity of a Perſon to Conſiſt in Self- Conſciouſneſs, or Self. Conſciouſ- 


neſs in the Nature of thoſe Faculties; and therefore the Identity of a Perſon in the 


Deity, or in Humanity, cannot be Determined, but by Knowing the Nature of Each. 
LASTLY, the Identity therefore of a Perlon can be only Known, by Conſidering 


what the Deity, or any Particular Man is in Reſpect of his Soul and his Body Jointly ; If 


this Philoſophy can Tell us the Nature of Either (which it Diſclaims the Knowledge 
of) ſomething might be done towards the Informing us, what the Identity of God, a Man, 


or 


. 
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out what Truth is, our Minds muſt be Prepared with a Love of it, that we are to ra 3: 


or a Perſon is; which can be no otherways Aſcertained, than by Knowing more of 
the Deity, a Soul and a Body, than what this Syſteme of Ideas does, or can Pretend to- 
Fon if there is any Thing of Identity in God, a Perſon, or a Man, it muſt be 
Determined, by what the Real and Intrinſick Qualities' of that Infinite Being, a Man 
or a Perſon are, and the Latter, both in Reſpect of his Body and Mind; which will 
make him the Same Man and Perſon, whether Mad, or in his Senſes, whether Well, 
or in a Feaver, or in any other Differing Circumſtances of his Life. 7 
Tus may be done, becauſe we have already done it, and upon the fame Principles 
we Dare Aſſure the World of the Reſurrection of the ſame Body; All which will be 


Impoſſible, unleſs by Conſidering and Knowing the Nature of the Mind, and of that 


Organized Matter, which is United to it, nothing of which the Preſent Philoſophy 
is Acquainted with; But we have likewiſe Conſidered this Doctrine of Identity in 


TER Place, and W ſhall not here Hann 


CHAP. R 


| Concerning il 15 2 


1 AVING Conſidered. the Advances Khoj by this. Philofopby, i in Rae 5 The Intention 


of Examining 


Reaſon, and Shewn the. Abſurdity of it's Pretenſes, we /ſhall Finiſh our Z,, 7%, Dor. 

Preſent Inquiry with it's Chapter of Enthuſiaſm, and Examine, whether it is not as rue of Enchu- 
Erroncous and Falſe in it's Derogateing from Religion, as it has been Proved to be PT 
Extravagant and Partial in it's Bounties and Conceſſions to Reaſon. -_ Eſſay, 
F. 2. Ir is therefore in the Firſt Place Told us, that if we are Willing to kind s 2 3 6.1; 


Value and Eſteem it for it's own Sake, and therefore ſhould never give our Aſſent 2 1 4 
Highly Value 


to any Propoſition beyond the Evidence, we have for it; for, whatever Credit or Au- 5 Eleemed, 


thority, which we give to any Propoſition more than it Receives from the Principles 7 _ only 
Keſtion is, 


and Proofs it Supports it's ſelf. upon, is Owing to our Inclinations that Way, De- Shar it is, and 


rived from our Paſſions or Intereſts. wbore it is 10 


IT is Agreed; ſince Truth is That, which we — — Endeavoured Unpaſſionately and fc Found, 
Impartially to Follow in our whole Reſearch of it, both in the Demonſtration of 
Religion, in the Principles of Philoſophy, and in this Inquiry into the Syſteme of 1- 


däeas; But then we muſt be Allowed to Say, that this Eſſay has little Reaſon to be 


ſo Strenuous an Advocate of That, with which it Appears to have ſo Small an Ac- 
quaintance. 

For, it is not Sufficient to wake General. Declamations, and Ingenious Harangues 
upon Truth, and the Excellency of it; ſince no Wiſe or Thinking Man can have 
any other than an Intimate Value and Reſpett for it 3 Every One will be Ready to Em- 
brace it, when they Know, where it lies, what it is, and which Way we may At- 
tain it 3 But That's the Queſtion ; ; This Philoſophy Suppoſes, it Conſiſts in the Connex- 
ion of Ideas, which if. we ſhould Deny, and at the ſame Time Diſprove, as We have 
already done, all the Fine Eloquence, which is Spent upon Truth, that is, in Reality 
upon the Delicate Notions, which this Philoſophy has Eſpouſed, will in Effect be no 
more than a Panegyrick upon Falſehood; if any other Truth is Meant, than what 
this Eſſay Endeavours to Eſtabliſh for ſuch, I am Certain and am Conſcious by my 
own Experience, that the Patrons of theſe Ideas, and Perhaps the Author of them 


himſelf, if now Alive, would not Speak Half ſuch Kind Things of it. 


IT is Farther Said, that we ſhould never give an Aſſent to a Propoſi ition, which 
ſhould Reach Farther than the Proofs or Evidences we have for it; But then, what 
the Nature of the ſeveral Proofs or Evidences are, which ought to Convince us, 
we are not Informed, unleſs the Connexion of Ideas will Satisfy us, which, we have 
at Large Shewn, is Fallible, or if not, that it is not the only Meaſure of Truth, and 
that if it were, this Philoſophy does not Underſtand, what is Meant by it; If there- 
fore it is Perfectly Ignorant of the Nature of the E Evidences, by which we may be 
Fully Aſſured and Convinced of any Thing, it cannot but be Superlatively Wiſe, when 
it Tells us, that our Aſſent to a Propoſition ſhould Reach no Farther than the Evi- 
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28,119 TRE ol Thing we are Leda. i in his: Chapter i 18, the Alkinittg Aa 


rity of Dictatingeto Others, and a Forwardneis to Prefcribe to their Opihins Which 


is Said to be a Conſtant Concomitant of a Biaſs, and a Corruption of our judgments; 
For how, it Continues, almoſt can it be otherwiſe, but that he ſhould: be Ready to Im- 


pole on Others Belief, who has already Impoſed on his Own, Who Tyrannizes over his 


own Mind, and Uſurps the Prerogative, that belongs to Truth alone, which is to 
Command Aſſent by, and in Proportion to, that Evidence, which it Carries with it? 

Wo theſe. Men are; who Aſſüme an Authority of Dictating to Others, Who are 
Corrupt and Biaſſed in their Judgments, who, after they have Impoſed a Belief upon 


their own Minds, Require the ſame of other Men, and Uſurp the Prerogative which 
belongs to Truth of Commanding Aſſent, it is not Difficult to Gueſs; For it Per- 


haps would have been a Civility done them, if the Teachers of the Chriſtian Reli- 
gion in General had been Excepted out of this Character, and Chriſtianity it's ſelf 
Excuſed from being an Enthuſiaſm; If that is the Caſe, the Senſe, as Innocent and as 
juſt as it may Appear, will Really be Reſolved into theſe Two Impious and Falſe 
Affirmations. 

FIRST, That Thoſe, who Aſſutme Aud Take upon themſelves to Require from other 
Men an Aſſent to the Chriſtian Faith or Belief, Uſurp a Prerogative, which only 


belongs to Truth, or to the Connexion of Ideas, or which is the Same, which only 
belongs to this Wiſe 'Aﬀertor and Dictator of them. 


SECOND, That there is more Real Truth in the Connexion of 14645 chat i is, in 


this Eſſay on Human Underſtanding, than there is in the Scriptures themſelves, which 


and Reaſon. 
Mr. Locke's, 
Eſſay, rl 
19. H. 2 


Concerning En- 
thuſiaſin, being 
a Third 
Ground of 
Aſſent. 

See 5. 3. 
Chap. 19. 


Inculcate and Teach that Chriſtian Belief, and that Men oug ght to Refi ign their Aﬀents 
u to the Former, rather than to tlie Latter. 


As to the Firſt, we ſhall only Say, that chi Ebinpatiibh Inf nuated betwirt the 


Author of this Sort of Truth, and the Apoſtles of Chriſt, who did Require, and In- 
ſiſt upon, a Belief i in Chriſtianity, and therefore in this Perſon's Senſe, Aſſumed a Pre- 
-*rogative, which only belonged ro Truth; or his Ideas, or betwixt himſelf, and even 
hole Good and Excellent Perfons, Who ſtill Affirm the Game Faith, and are Ready 


to Vindicate it with the Hazard, or with the Loſs, of their Lives, is Ridiculous 


Since he has not given us the tame Proots of his Ingenuity and Sincerity, it in any Re- 
Hee which they have oe 

Ap as to the Second, we are Acurcd, that there is more Truth in any One 
Page of the Scriptures, than there is to be Found in his whole Eſſay; if any Thing 
we have Said in Demonſtration of the Firſt, or any Thing we have Alled ged in 


Confutation of the Laſt, is True and Certain ; of which we have at Preſent as Full 


4 Conviction, as he had in the moſt Demonſtrative Part of it, che Proof of a God, 
which it is much to be Veſtioned, whether he himſelf was Conſcious, or Thought, 
Was e 

F. 4. A Third Ground of Aﬀent is Enthuſt aſm, which is Said to be as much Relied on, 
as Faith or Reaſon, by which Words Compared with F. r. and 2. of this 19 Chap. it 
will be Farther Evident, that we have not Injured this Philoſophy, when we Said, 
in the Preceding Section, that, by the Aſſuming an Authority in Matters of Belief, 
was Really Meanr the Preaching of the Chriſtian Faith ; Since there are only Three 
Grounds Affirmed, upon which Men Generally Aſſent, either Reaſon, Faith, or this 
Third of Enthuſiaſm; the Firſt of which was Recommended in the Firſt Section, the 
Second Exploded in the Next, and in the Preſent Enthuſiaſm is Propoſed to be 


Conſidered. 


 Morxover, where can Men be Imagined to Tyrannize and Aſſume according to 


tlie Harſh Language of this Gentleman, or in the Trueſt, where are Men fo much 


Concerned to Recommend with all the Zeal and Authority, which is Owing to a 
True Faith, a Belief to Others, Excepting in Chriſtianity ? For in Common Marters, 
the Liberty of Aſſenting, or not, upon another's Belict, is Left at Large, and there is 
no Afluming, or Authority, Uſed to Enforce it. 

"LASTLY, Faith and Reaſon, or Belief and Certainty, are e always made Uſe of to 
Sell the Religion we Profeſs, and the Connexion of Ideas Propoſed by this Ef- 
ſay, betwixt the Evidences of which, Wwe nave Abandantly Proved, there is no Com- 
pariſon. 4 War 
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F. 5. Werar we have Said, is ſtill Farther Confirmed in the Section here Cited ; For op goes 5 
what was Called Faith and Reaſon before, is now Termed Reaſon and 1 e ; dr, e uf 
therefore, as the Firſt Section of this Chapter was Spent in a Commendation of Truth 1 

or Reaſon, the Second in Deſpiſing the Aſſuming upon Faith or Belief, the Third, eu ＋ 
in Telling us, there was only another Ground of Aſſent, which was Enthuſiaſm, ſo 
the Fourth is Contrived, to Reduce Faith or Revelation to Reaſon, and when that is 
done, this Philoſophy with Abundance of Satisfaction Proceeds to Confute En- 
thuſiaſm. 

Ir is therefore to be Conſ dared; whether Revelation, or Faith; can be cd 
to Reaſon; It is Affirmed it may, becauſe Reaſon is Natural Revelation, whereby the 
7 Eternal Father of Light, and Fountain of all Knowledge, Communicates to Mankind 

| that Portion of Truth, which he has Laid within the Reach of their Natural Facul- 
4 ties; Revelation is Natural Reaſon, Enlarged by a New Set of Diſcoverics Commu- 
nicated to, (He would Say, by) God Immediately, which Reaſon Vouches the 
Truth of, by the Teſtimony and Proofs it gives, that they come from God; So 
that he that Takes away Reaſon, to make Way for Revelation, Puts out the Light 
7 of both, and does much what the Same, as if he ſhould Perſuade a Man to Put 
'" out his Eyes, the better to Receive the Remote Light of an Inviſible Star by a 
L Teleſcope. 
Is therefore Reaſon Natural Revelation ? Which Way? How is it Proved We 
are Ready to Own, and to Evince, that a True Knowledge of Nature is One Re- 
velation of Almighty God to us, and that ſuch a Revelation is in ſome Degree Cor- 
reſpondent to that, which we have from the Chriſtian Religion ; that is, as the Firſt 
gives us an Impreſſion of an Almighty Being, ſo the Laſt Advances that Notion to 
the utmoſt Heighth and Perfection; But a Real Knowledge of Nature cannot be 
Meant by Reaſon in this Philoſophy, ſince it is not Acquainted with one Syllable of 
KH it, which cannot Tell us what the Nature of the Mind or of Matter is, nor even 
To Furniſh us with any Account of the Properties of either, whether of Solidity, Co- 
ib | Tour, or Indeed any Affections of Bodies in the one Caſe, or of Willing, - Judging, 
| Remembering, or Thinking in the other, unleſs that in Matter of Fact, we have all 
theſe Perceptions; but which Way, or in what Manner we come by them, it is as 
Ignorant, as if it had never Conſidered one Word of Either. 

Tu True Knowledge of Nature cannot therefore be Meant by Reaſon here, ſi ince 
the Preſent Philoſophy of Ideas Knows nothing of it; we are by Conſequence next 
to Inquire, what it does Mean or Intend by Reaſon, which is Manifeſt from the whole 
Tenor of it, Namely, the Connexion of Ideas; we have already Shewn, it does not 
Underſtand, what the Connexion of Ideas is, or if it did, that there is no Compariſon 

; betwixt the Evidences from the Modern Connexion of Ideas, and the Evidences of 
By Matter of Fad, by which the Chriftian Religion or Revelation is Proved 3 which E- 
EO vidences the Author of this FRONT of Ideas did not Ve: himſelf the Trouble 

T1 to inquire into. 

T xr it yet be, as this Eſſay Suppoſes that Reaſon Conſiſts in | the Comexion of I. 
E acas, and let Revelation be, what we Actually Find in the Scriptures, that our Bleſſed 
3 Saviour was Born of a Virgin, that he Died for the Redemption of Mankind, that 
I he Role again, and Aſcended into Heaven, which is the Leaſt, that the Scriptures 
Recount of him, beſides his being Really Man, and Truly God, how is Reaſon Na- 
rural Revelation, or the Contrary ? Unleſs all this Matter of Fact can be Reduced to 
the Connexion of Ideas, that is, unleſs we can be as Fully Aſſured, that our Saviour 
was Born of a Virgin, &c. by the Connexion of Ideas, as we can be, that the Three 
Angles of a Triangle are Equal to Two Right Ones, Suppofing that Propoſition Ab- 
ſolutely True, which is ſo only upon Certain Abſtractions and Limitations. 

Ir is Notwithſtanding Affirmed, that Reaſon is Natural Revelation, whereby the Eternal 
Father of Light, and Fountain of all Knowledge, Communicates to Mankind that Por- 
tion of Truth, which he has Laid within the Reach of their Natural Faculties: What 
Reaſon, and what Revelation is, we have already Endeavoured to Explain, and if that 
Explanation is Juſt, the Senſe of the Preſent Philoſophy Amounts to This ; That Rea- 
for, or the Connexion of the Ideas of our Minds, is Natural Chriſtianity, which is 
Abſurd, or if not, Depends upon Fac, and therefore is not, nor can be, Exacted to the 
Connexion of Ideas. 
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Concern ＋ E nthuſaſm. 


Ix by Revelation is Meant, not the Chriſtian Religion, but Inſpired Reaſon, and Kat 


1 of it, which Almighty God has Alloted to every Man; we cannot be of | 


the Opinion, that the Eternal Father of Light, and Fountain of all Knowledge, as 


this Philoſopher is Pleaſed here to Term Almighty God, docs COMBNICAEE: this 


Reaſon to us by an Immediate Influence or Inſpiration. _ 

Firsr; Becauſe this would be Aſſerting a Philoſophick r whilt it is Des 
claiming againſt a Religious One, and Patronizing a Light within Derived from the 
Eternal Father of Light, whilſt it Endeavours to Confute ſuch Notions. 

' SECoND, Becauſe, according to the Notions of this Author, Inſpirations can only 
belong to Religion in thoſe Caſes, where Reaſon cannot Aſſiſt us; For, As this 
Philoſophy Argues in another Place againſt the Idea of God being Innate or Inſpired, 
from the Ability there is in every One, by his Rational Facultics to Collect ſuch an 
Idea, and Tells us, that we may as well Affirm Colours to be Innate, tho we have 


Eyes given us to Receive thoſe Ideas, which would be, upon that Suppoſition, of 


no Uſe to us; So we may as Juſtly Say, that what Lies ithin the Reach of our Ra- 
tional Faculties, cannot be Thought or Imagined to be Inſpired, or Derived into our 
Minds by the Eternal Father of Light from any Immediate Impreſſion, ſince there can 


be no more Reaſon Aſſigned, why we may not Collect or Infer what Lies within 


the Reach of our Natural Faculties, without an Inſpiration from Almighty God, than 
why we may not have an Idea of him from our Reaſon, or a Perception of Colours 


from our Sight, without any ſuch at ir which the Preſent Philoſophy Owns 


Letter to Mr. 
Molyneux. 


we may. 
Tump, In General to Think of an Inſpired Reaſon, becauſe. Almighty God En- 


dues us with our Rational Faculties, is a moſt Egregious Abſurdity ; ſince by the ſame 
Argument, our Eyes, Legs, and Hands arc Inſpired, all which we Owe to the Great 


and Wiſe Framer of them. 


| MoREoOVER, if Bare Reaſon was an Inſpiration from Almighty God, Ariſtotle, Tall 


in his Philoſophical Tracts, and even Demoſthenes in his Orations, which are Certain- 
ly Writ with the Greateſt Force of Reaſon and Senſe, that it is Poſlible for a Lover 
and a Patriot of his Country to Poſſeſs againſt all the Factions Raiſed by lie to it's 
Ruin, Theſe, and a Thouſand more, at this Rate, muſt be Inſpired. 

FourTH, If this is Granted, all the ſeveral Diſputes Recounted by Cicero in wn 


Book De Finibus Bonorum &. Malorum, Concerning the Summum Bonum, or the Chief 


End, which a Man, or a Rational Creature, ought to Purſue in his Actions, and the 


Chief Evil, which he ought to Avoid, will be all Inſpirations, tho' they are as Con- 
tradictory to each Other, as any Sentiments can well be, and Almighty God will be 


Introduced, as an Inſpirer of theſe Contradictions. 

LASTLY, if Reaſon, or the Connexion of Ideas, is an Inſpiration from Almighty God, 
this Philoſopher ſeems to have had as Small a Portion of that Inſpiration, as any 
Philoſopher who has Writ, and much Leſs than either Socrates, Plato, Ariſtotle, or 
Tully ; Does not all the World Know, that in Matters, which are Capable of the 
Stricteſt Demonſtration, we are Deccived ? Will Almighty God therefore Seduce us 


into Error, which he muſt do, if Reaſon is an Inſpiration from him? Did even Euclid, 
or Archimedes, or Apollonius, or Sir I/aac Newton Demonſtrate, what they Think they 
have, by Inſpiration, or by the Natural Force of their Minds? If the Firſt, we ſhall 

not for the Future Look upon theſe Geometers, as Plain Men, but as Inſpired, which 


will be a greater Conceſſion, than what has been hitherto Allowed them, and which if 


we Grant to Them, we are not yet Willing to Give, however Deſirous he may be of it, 


to One, who is even an Irrational Being in the Compariſon ; If the Laſt is Affirmed. 
that their Demonſtrations were Owing to the Force of their own Minds, that is, if 
Euclid, Archimedes, Apollonius, or Sir "Iſaac. Newton, were not Inſpired, when they 
Writ, we may with the e Eaſe and Facility be Led to Think, that Mr. Locke 


was not. 
IT has been torres Affe char Reaſon is N 1550 Revelation, which has been 


Conſidered, the next Aſſertion is, that Revelation is Natural Reaſon, Enlarged by a 


New Set of Diſcoveries, Communicated to (or rather) by God Immediately, which 
Reaſon Vouches the Truth of by the Teſtimony and Proofs | it Gives, that they come 


from od: 
To 
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To which it is Anſwered, that, if by Revelation is Meant Reaſon Inſpired, that has 
been already Sufficiently Confuted, or if it were not, it would only come to this, 
that Reaſon Inſpired was Natural Reaſon, Which is a Contradiction; if by Revelation 
the Chriſtian Religion is Intended, and is Said to be Natural Reaſon, Enlarged by a 
New Set of Diſcoveries Communicuted by God Immediately, which Reaſon Vouches 
the Truth of by the Teſtimony and Proofs it Wies that they come from God, there 
are ſeveral Things to be Objected. | 

FIRST, that the Chriſtian Religion is not Natural Reaſon or Religion, Enlarged by 
a New Set of Diſcoveries, unleſs this Philoſophy, or any other, can Tell us what 
Natural Religion is, which it is Impoſſible it ſhould do, whilſt it neither Knows the 
Nature of the Mind, or of Matter, and Conſequently cannot Inform us, what the 
Real Principles of Natural Religion are; if not, it is Evident, that Chriſtianity Can- 
not be Said to be an Improvement of That, of which this Philoſophy is Entirely Ig- 
norant. 

SECOND, If Natural Religion was Known and Aſcertained, there would be yet no 
Connexion betwixt it, and the Myſteries and Facts of the Chriſtian Religion, where 
the Union of the God-Head with our Humanity, the Reſurrection and Aſcenſion of 
our Lord, and all the Miracles Performed by him, are Confeſſedly above the Powers 
of Nature, and arc the Reſult of the Abſolute Will and Pleaſure of God. 

| TrirD, This New Set of Diſcoveries, (as a Revelation of the Chriſtian Religion from 
God is with Great Modeſty Called by this Philoſophy,) is not Vouched by Reaſon ; 
tis True, we have Abundant Evidences to Convince us of the Truth of Chriſtianity, 
from Hiſtory and Fact, but ſuch Evidences, as we have Shewn, are Perfectly Different 
from thoſe, which Reaſon Vouches, or, which is the Same, the Connexion of the Ideas 
of our own Minds; that is, Chriſtianity is no Rational Science, to which the Writer 
of this Eſſay would in his Abundant Wiſdom Reduce it, unleſs to be Born of a Vir- 
gin, to be a Man and to be United to God, to Work Miracles, Riſe from the 


Dead, and Aſcend into Heaven, are all Rational and Agreeable to the Common 
Courſe and Tenor of Things. 


LASTLV, if yet Chriſtianity was a Rational Science, why this Writer in Püteicilt 


mould Endeavour to make it One, is Unaccountable, who ſeems to Underſtand as 


Little, what Reaſon, as what Religion is; Had he been Maſter Indeed of the Utmoſt 
Force and Accuracy of Thinking, had he been Acquainted with the Foundations 
and Principles of all the Rational Sciences, of Mathematicks, and in them of Flux- 
ions, Algebra, and Geometry, of Philoſophy in it's ſeveral Parts and Diſtinctions, of 
Aſtronomy, and the Laws of Attraction and Gravitation in the Planets, had he 
been Poſſeſſed of all this Wonderful Knowledge, there might have ſome Reaſon Ap- 
peared for his Reducing ſo Rebellious a Doctrine to all the Rational Sciences of 
this World, as that of Chriſtianity, it ſeems is, to his Own ; but when it is not Evi- 


dent, that he Underſtood any Thing of this, and Knew, Pethaps, Little more in 


Mathematicks, than that the Three Angles of a Triangle were Equal to Two Right 


Ones, or that the Square of the Hypotenuſe was Equal to the Squares of the Sides, 


when in Philoſophy and Aſtronomy he ſeems to be a Perfect Novice, and in his 
own Syſteme of Ideas Abſurd thro' the Whole, it is Inconceivable, with what Deſign 


| he ſhould be ſo Fond of Reaſon, which had been, ſo Unkind a Friend to him, un- 


leſs that he Undervalued Religion only, becauſe he Underſtood it Leſs. 

To Shew us however, that he had ſome Notion of Aſtronomy, we have the Inge- See Beginn- 
nious Compariſon of putting out our Eyes, the better to Receive the Remote Light ing of this 
of an Inviſible Star by a Teleſcope. Section. 

$. 6. Havins with great Satisfaction of Mind Reduced Chriſtianity, ind Obliged is eee 
it to Say nothing more than what the Inſpired Reaſon of this Philoſophy ſhall Dictate given by this 
to it, it proceeds to give us a Reaſon of the Riſe of Enthuſiaſm; Which in Short is, 1 4d 
that it is an Eaſier Way for Men to Eſtabliſh their Opinions, and Regulate their Eashaliaſm, 
Conduct, than the Tedious, and not always Succeſsfull, Labour of Strict Reaſoning ; COLE 
Hence it is Said, that we Sec in all Ages Men, in whom Melancholy has Mixed Mo tnckes 
with Devotion, or whoſe Conceit of themſelves has Raiſed them into an Opinion Efay, 
of a greater Familiarity with God, have often Flattered themſelves with a Perſuaſion 1 85 
of an "Immediate Intercourſe with the Deity; It is Farther Told us, that God cannot 


be Denied to be Ablc to Enlighten the Underſtanding * a Ray Darted into 3 
8 5 M in 


Chap, 


© i209 Concerning Eurbuſt aſm. 

| Mind Immediately from the Fountain of Light; This they, that is, thats 8 

| | People, Underſtand he has ' Promiſed to do, and who then, it is Said, have ſo 
| Good a Title to l it, as those, who are nen Choſe of: him, and Depend 


on him? 
Bur in the Firſt Pines, the Riſe 5 Enthuſt alm cannot be Qwing to Mens Lands 


nels, or their Unwillingneſs to take Pains in Conſidering, nor yet to a Deſire of 
Eſtabliſhing Opinions for Authentick and Sacred; 3 This Indeed is the True and Juſt 


Oſcirantly and Lazily, at Leiſure Hours, and for the Diverſion of the Author; and 
when it was Conſcious, that it had too Little of Truth and Diligence in it's Inqui- 
ries to Recommend it, it took. Care to Eſtabliſh the Opinions it Affirmed by a Pre- 
tenſe, that they were Rational Inſpirations, and Proceeded from an Underſtanding, 


Notwithſtanding, that, whoever Looks over this Eflay with any Kind of Impartialli- 
ty, will Find, if Things were ſo, Almighty God would Appear to be but a Fallible 
Inſpirer; The Riſe of Enthuſiaſm is therefore made to be only Agreeable to that Picture, 
this Philoſopher had in his Mind of his own Enthuſiaſm, and which Suppoſes Men 


| Eaſe and Authority, which is much the Caſe with this Eſſay. 


is an Affected One, and in Pretenſe, for ſuch an Enthuſiaſm is only the Reſult 
of Cunning, Artifice, or Deſign, and is neither Agrecable, to any True Convict- 
ions in Religion or Philoſophy, both which we Hope it is Poſſible for Men to 
have, however the Preſent Philoſopher might be Unacquainted with them; If 


Conviction, and as Firm a Perſuaſion of God's Reall Influence upon the Mind, as 
any other, which Proceeds from the Evidences of Reaſon ; for thoſe, who Take them- 
{elves to be thus Inſpired by God, are as Certain, and as Fully Aſſured in their own 
Breaſts, that they are ſo, as that they Think any Thing is True, and it is as Firm a 


Rcaſon is to other Men; They are Ready to Die in, and for the Sake of, theſe Con- 
victions, and Conſequently, ſuch Notions are Derived from another Source, than 
what this Philoſophy Apprchends, of Deſign or Affectation; Since this therefore is in 
Fact and Experience ſo, it will become us to Inquire, with Greater Care and Exact» 
neſs, than has been here done, from whence it is, and what is the Nature of it. 
he Nature 
THe nr, only makes it to Conſiſt in any Groundleſs Opinions, which come to Settle them- 
pas oy 0 , ſelves Strongly upon our Fancies, and from thence is Termed an Illumination from 
§. 6. and 7, the Spirit of God, or in any Odd Action we find in our ſelves a Strong Inclination 
Chap. 19. to do, the Impulſe to which is Reſolved into a Supernatural Call or Direction. 
TH1s is Said to be Properly Enthuſiaſm, which, tho' Founded neither on Reaſon, 
nor Divine Revelation, but Riſing from the Conceits of a Warmed or Over-Weening 


and Actions of Men, than either of thoſe TO. or both together, Men being moſt 
Forwardly Obedient to the Impulſes they Receive from themſelves, and the Whole 
Man is Sure to Act the moſt Vigorouſly, where the Whole Man is Carricd by a 
Natural Motion; for Strong Conceit, like a New Principle, Carries all Eaſily with 
it, When got above Cs Senſe; and Freed from all Reſtraint of Reaſon and 
Check of Reflection, it is Heightened into a Divine Authority in Concurrence with 
our own Temper and Inclination. 


it is here Owned to Work as Powerfully on the Perſuaſions and Actions of Men, 
as Realon or Revelation, or both put together; Whatever therefore was Said before, 
Concerning the Riſe of Enthuſiaſm, is Contradicted in the Preſent Account of it; 
For, if Men Act in Enthuſiaſm upon as full Perſuaſions and Convictions as they do 
in Reaſon and Revelation, Enthuſiaſm cannot Proceed from any Artifice or Cun- 
ning in the Enthuſiaſtick Perſon, by which he may Hope to Eſtabliſh the Authority 
of his Opinions, with the Greater Eaſe and Facility, and without any Laborious In- 


quiry into Things. 
| | Sxconp, 


Character of the: Preſent Philoſophy, which by it's own Confeſſion, was Compoſed 


Enlightened by a Ray Darted into the Mind Immediately from the Fountain of Light 


not to Lie under any Convictions of their being Inſpircd, but to Pretend it for their 


SINCE therefore the Riſe of a Real Enthuſiaſm cannot be Owing to that, which 


then this cannot be a Cauſe of Enthuſiaſm, Seeing Enthuſiaſm is as Settled a 


Principle, upon which they Act, and Shape the Conduct of their Lives, as that of 


As to the Nature of Enthuſiaſm, this Philoſophy is Equally to Seek, whilſt it 


Brain, Works yet, where it once gets Footing, more Powerfully on the Perſuaſions 


W cannot. but Obſerve upon this Accaunt of Enthuſi aſm in the Firſt Place, that 


+4, 
75 


8 


3 


cCubncerniug Euchuſinſin. 


' SECOND, we may Affirm, rhat if Enthuſiaſm is neither Evarided: on” Reaſon moch 
Revelation the Firſt} Containing the Principles of the Preſent Eſſay, and the Laſt 
thoſe, we Hope, of Chriſtianity, it is Evident, there is ſomething in Enthuſiaſm, 
which is not Reducible to a e ao ee which OPTIO * thoſe: ot 
Senſation, or Reflection only. N [13 TH 

'\TnrrD, In the Explaining the Nature of K it's ſelf, e will; 26 
this Philoſophy Pleaſes, or if it will not, Call now by another Name, to Wit, In- 
ſpiration, for what is Meant by Enthuſiaſm, is the Immediate Influx of the Deity, and 
the Communications of his Spirit, into the Mind of Man; and therefore, tho' the 
Light within, is in Grimace and Pretenſe only Oppoſed, yet the Real Intention ſeems 


* 


to be Levelled againſt any Influence of God upon us; In the Explaining therefore the 


Nature of Enthuſiaſm, there is Abundance of Oratory Uſed, to make us Believe it 
is only a Heat of Fancy, and a Fulneſs of our ſelves, 188 e n nn the 
Whole Man is Sure to Act, G CG. 38110 

Is therefore Inſpiration in General, or the kbltudnoe: of God i the Mind, a 
Heat of Fancy only, and a Fulfieſs of our ſelves ? If it is ſo; we ate Ready with 
the Firſt to Subſcribe to the Rational Inſpirations of this Eſſay, and on the Con- 
trary to Acknowledge, that the Grace and Aſſiſtances of the Spirit of God, which 
all Good Men have hitherto. © Owned, is a Wild and Enthuſiaſtick Pretenſe; that out 
Publick Prayers to the Almighty for his Aid and Direction in our Affairs and Con- 
cerns, or for his Influences and Spirit to Aſſiſt us in our Progreſs towards Holineſs 
and Vertue, arc Ridiculous and Vain; and that the Whole Liturgy of the Church, and 
the Supplications and Addreſſes to God thro! Whole the Chriſtian World, are nothing 
elſe than Mere Pageantry and Amuſement! For This, in Effect, is the Senſe and Affir. 


mations of the Preſent Philoſophy; ' which ſeenis very Ambitious to Demoliſh all that 
is Divine, and Great, in Religion, in Order to Eſtabliſh it's own Enthuſiaſm, and 


Vend it's New Set of ' Diſcoveries, under the Specious Character of being an Inſpired 
Syſteme. Happy Enthuſiaſt! Whoſe Opinions are Founded neither on Reaſon, — 'Diz 


vine Revelation, bat Riſing front the Cvuceits of Warmed' on "Over-Weening Brain, "Work 
jet more Powerfully on the Porſuaſ tons of this Gentleman, han either of Thoſe Two; or 


Both together, for Strong Conceit, like a. Neu Trintiple, Caries all Eaſi. thy with it, when 


got above Common Senſe; 7. 7s Helghtened into A # Diviger Wittener = Concurrence 
1h his own Temper and Inclination r bi nenne now fl to 


Bor Suppoſing That, which is Generally Taken for Grace, gn e or the In- 
fluence of God upon Human Minds, is only a Heat of Fancy, or Fullneſs of our 
felves; which Way is it Evidenced or Proved? For ſo Important a Point, as this, 
would Deſerve ſome Sort of Connexion of Ideas, or other, to Explain it to us; EL 
pecially, fince this Philoſophy has ſo Entire a Command of 'Uniting, Compounding, 
Abſtracting, and Connecting, theſe Imaginary Pictures in the Mind at Pleaſure, and 
yet there is not one Idea Connected to Aſſure us of it; and the only Method which 


is Taken to Convince the Thing is, by Naming it Enthuſi raſm; For by that Means it is 


Thought, we may be Eaſily brought to Acknowledge it to be nothing elſe, but the 
Fancies and Illuſions of our own Minds; And from whence, as before, it is Evident; 
that the Chief Artifice of this Philoſophy is Placed, in Playing with Terms, and A- 
buſing us by the ſame Names Affixed to Things of a Different Nature; For, if an 


Influence, or an Immediate Inſpiration, from God is Enthuſiaſm, and That a Wild 


Fancy of our own Begetting, an Influence from Almighty God is ſo But, if a Real 
Influence from the Deity i is not Enthuſiaſm, or if Enthuſiaſm is not àn Extravagant 
Fancy, all which it has hitherto Offered, is to no Purpoſe; and yet, theſe ſeveral 
Terms Paſs under one General Name ol r without the Leaſt' Evidence to 
Prove they are the Same. e r eee 72 
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how of Tris Philoſophy Prodetds; ; Tho this Odd Opinions ae Extravagant Actions, This Doctrine 


Enthuſiaſm has Run Men into, were enough to Warn them againſt this Wrong 


of Enthuſiaſin 


arther Con- 


Principle, ſo Apt to Miſguide them both in their Beliet- and Conduct, yet the Love idered and 


of ſomething Extraordinary, the Eaſe and Glory it is to be Inſpired, and be above 


the Common and Natural Ways of Knowledge, ſo Flatters many Men's Lazineſs, 


Ref uted, 
$. 8. Chap. 19. 
Mr. Locke's 


Ignorance, and Vanity, that when Once they are Got into this Way of Immediate Eay, 


Revelation, of Illumination wirhout Search, and of Certainty without Proof and 
Wirnout Examination, tis a Hard Matter to get them out of it, Realon is Loſt upon 
them, 


Concer? + Enthuſs * V. 
them, they n i171 they See the Light Infuſed: into their ä . 


cannot b 


ſhews it; 
Hand of God Moving them within, and the Impulſes of the Spirit, and cannot be 


Miſtaken in What they Feel; this Light from Heaven i is Strong, Clear, and Pure, Car- 
ries its own Demonſtration; with it, and We may as Rationally take a Glow Worm 
to Aſſiſt us. to Diſcover the Sun; as to Examine the Celeſtial Ray by our Dim 


5 Reaſon ; This is the Way of Talking of theſe Men; They are Sure, becauſe 


they are Sure, and Ab erke a Right, Fes becauſe oy: are Sang in 


them. 1 3111 
Wx are — hens to Reply: as 1 that boy Enthinſtaſn is Meant; cithern Heat 


of Fancy and Fullneſs of our ſelves, by which we Conceive, we are Inſpired, or 


elſe the Immediate Influx of God's Spitit upon our Minds; If the Firſt, who docs 
not Know, that Conceit, and Heat of Fancy, has Led Men into a Thouſand Unac- 
countable Whimſies? Who that Reads this Romantick and Imaginary Syſteme of I- 
deas without Prejudice, will not Readily Own it? Who will Deny tha ve 
of ſomething Extraordinary, the Eaſe and Glory it is to have our Reaſon Inf. 
red, and to be above the Common and Natural Ways' of Knowledge and Conſidering 
Ti hings as they are, may ſo Flatter ſome Men's Ignorance, Lazineſs, and Vanity, that 
when Once they are Got into this Way, it will be a Hard Matter to Get them out 
of it? Who will not Confeſs, that True Reaſon is Loſt upon ſuch Men? They are 
above it, they See the Geatures of their own Imaginations Clearly and Diſtinctly, 
and the Various Connexions of them; Their Arbitrary Abſtractions, and the Images 
they Frame in their own Minds, and which they Shuffle and Combine as they Pleaſe, 
arc Strong. Clear, and Diſtinct, and Carry their own Demonſtration with them, and 
we may as Rationally Take a Glow Worm to Aſſiſt us to Diſcoyer the Sun, as to 
Examine ſuch Elevated Fancies by the Common Rules of Plain Thinking, according 
to that which Simple Nature Dictates to us; This is the Way of Talking of theſe Men; 3 


They are Sure of their Abſtracted Notions, and their Connexions of them, becauſe = 


they are Sure, and their Perſuaſions are Right, only becauſe they are Strong in them 


And is not this I would Ask, a moſt Refined and Accompliſhed Way of Arguing, 


which, Changing the Terms of Enthuſiaſm, Heat of Fancy, Conceit, Cc. for thoſe 
of Reaſon, Connexion, and nenen and Auleubing of Ideas, is Fan Va- 
lid and Concluſive? Teh, 

Ix Enthuſiaſm is not Oundeit, Heat of aer and the 4 but the Real In- 
fluences of the Deity upon the Mind, the Section Alledged from the Preſent Philo- 
ſophy will Evidently Take this Turn, which is not only Impious and Blaſphemous, 
(a Trifle it may be to ſome of the Patrons of this Philoſophy, if not to the Author 
of it) but, which they will more Exceedingly Reſent, Abſurd and Irrational; Namely, 


tho the Odd Opinions and Extravagant Actions, the Influence, Grace, or Inſpiration | 


of God has Run Men into, were enough to Warn them againſt this Principle, ſo 
Apt to Miſguide them, both in their Belief and Conduct, yet the Love of ſome- 
thing Extraordinary, the Eaſe and Glory it is to be Inſpired, ſo Flatters many Men's 
Ignorance; Lazineſs, and Vanity, that when once they are Got into this Way of Im- 
mediate Revelation, that is, when they are once Really Influenced or Inſpired by 
God; Reaſon is Loſt upon them, they are above it, they See the Light Infuſed into 
their Underſtandings, they Feel the Hand of God Moving them within, and the Im- 
pulics of the Spirit, and cannot be Miſtaken in what they Feel. 

Wuar Chriſtian, Mahometan, Few, or even Heather, unleſs an Atheiſt, would not 
Bluſh, not only at the Writing, but almoſt at the Recital of ſuch a Paragraph, which 
7 ſeems to be the Ultimate Meaning of this Philoſophy. 


As to the Blaſphemy and Impiety of it, what can be more Atheiſtical and Profane, 


than to Tell us, that the Real Inſpiration of God, or the Divine Grace, is a Prin- 
ciple Apt to Miſguide us? Let God be True, may we not Juſtly Say in this Caſe, 
and every Man a Liar? For, if there is any God, or if this Philoſophy will Really 
- Own One, Truth and Veracity is an Attribute as Eſſential to him, as his Wiſdom or 
| his Power, or as Error and Falſchood to Human Nature, or to this Gentleman; Can 
thercfore Veracity it's ſelf Miſguide us? It is both Impious and Abſurd to © ana it. 


A 


xe: Miſtaken; tis Clear and Viſible there, like the Light of Bright Sun-Shine; 
eis and Needs no other Proof, but it's own Evidence, they Feel the 


4 


Chap. IX. Concerning Euthuſi len. 833 
L A Sccond Impiety is the Ridiculous way of Repreſenting ſuch an Operation ' 
= God upon Men's Minds, by the Eaſe and Glory of being Ignorant and Inſpired, by 

7 Feeling the Hand of God Moving them Vithin, and Seeing the Light jufuſed into 

= their Undetſtandings; For, if there is any Real Grace of God, by which Good Men 

—_ are upon their Prayers to him Influenced and Directed, this Philoſopher might have 

1 Treated fo Sacred an Emanation of the Deity with a Greater Deference and Regard 
© 1 than he has done, which every one who Reads him, and Conſiders the Air and 

Stile of his Writing, will find he has, on the Contrary, Endeavoured to Expoſe to 

Common Contempt and Ridicule, according to what he afterwards Modeſtly in Ef- 
1 fecc Tells us, that this Light, that is, any Influx from the Deity upon our Minds, 1s 
= an Inis Fatuus, which Leads us Round in this Circle; It is a Revelation, or it is the 
Grace and Influence of God, becauſe we Apprehend it to be ſo, and we Apprehend 
it to be ſo, becauſe it is a Revelation from him. 

Bur, beſides the Atheiſm of what Forcgoes, let us now Inquire into the Senſe, 
and the Connexion of Ideas, which it Alledges, which Fails as we have before Ob- 
ſerved, in making a Being of Infinite Veracity, Capable of Deceiving us; In the Se- 
cond Place, tho Almighty. God by his Influences could Deceive us, and this Philoſo- 
pher could make an 1znis Fatuus of them, how is Eaſe and Glory, Ignorance, Vani- 
ty, and Iuſpiration, Joined with the Idea of an Almighty Being Deceiving us? If he 
does it by his own Power, and by his Arbitrary Influences upon our Minds, there is 
neither Eaſe, nor Glory, nor Ignorance, nor Vanity, which has any Thing to do in 
the Queſtion; Becauſe, upon this Suppoſition, Almighty God may do what he Pleaſes 
1 with us, and the Conſulting our own Eaſe or Glory, our being Ignorant or YI 
Bl will Signify nothing, whilſt we arc only Paſſive to the Divine Influx. 

FS. 8. Tals Philoſophy goes on with Enthuſiaſm, and has a Mind to Declare to How Euthu- 
8 | us, how it may be Diſcovered ; Tis Said, there is an Internal Light or Impulſe, ee lere 5 
15 cauſe Men See or Feel it; But it is Asked, whether this Sceing is the Perception of ts the 
= the Truth of the Propoſition, or of This, that it is a Revelation from God; as alſo, Se of this 
whether this Feeling is a perception of an Inclination or Fancy to do ſomething, or . | 
of the Spirit of God Moving that Inclination, which it is Told us, ought to be ration 
Carefully Diſtinguiſhed; Since we may Perceive the Truth of a Propoſition, and yet gg; Locke's 
not Perceive, that, it is an Immediate Revelation from God; Nay we may Perceive, that 5. = Chap. 
we came not by this Knowledge in a Natural Way, and ſo may Conclude it Re- 19. 
vealed, without Perceiving, that it is a Revelation from God; Becauſe there are Spirits, 
which, without being Divinely Commiſſioned, may Excite thoſe Ideas in us, and Lay 
them in ſuch Order before our Minds, that we may Perceive their Connexion, ſo 
that the Knowledge of any Propoſition coming into our Minds, -we Know not how, 
is not a Perception, that it is from God; Much Leſs is a Strong Perſuaſion, that it 
1 is True, a Perception, that it is from God, or that it is ſo much, as True. 

175 B EsIDEs, if a Propoſition is True, it will be Certain from it's own Evidence, and 

therefore Revelation will be Superfluous; and if a Propoſition is not Certainly True, 

but only what we are Perſuaded i is ſo, we do not See, but Believe, which muſt there- 

fore Depend upon Teſtimony; What Teſtimony therefore have we, it is Asked, that 

God did Reveal any Thing to us, by an Immediate Influence upon our Minds? If 

we Know not this, we Know nothing; how great ſoever the Aſſurance is, that we 
are Poſſeſſed with, it is Groundleſs; and whatever Light we Pretend to, it is but 

Enthuſiaſm; it is an nis Fatuus, which Leads us Continually Round in this Circle, 

it is a Revelation, becauſe we Firmly Believe it, and we Believe it, becauſe it is a 

Revelation. What has been Said of Light in the Mind, and our Seeing of it, may 

be Applied to Impulſe, and our Feeling | OL, thi; ; 
Uro what has been now Propoled to us from this Philoſophy, _ we may Ob- 

ſerve, that Revelation is not Pretended to be Impoſlible ; ſince it is Said, there are 

Spirits, which, without being Divinely Commiſſioned from God, may Reveal Things 

to us; which if Granted, it will be moſt Certain, that all our Ideas do not Proceed | 

from Senſation and Reflection, becauſe they Poſlibly may be Derived to us from ſome 1 

Superior Beings, and Conſequently, this whole Philoſophy is Falſe; If it is not N 
Granted, the Mention of it is only to Evade a Revelation from God, without it's 

Wenn, that any Revelation can be made even from Superior Spirits, at the ſame 
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Book V L 


Concerning Ent 


Hint dhe lt Aﬀficnss ir which is, ro Say no Wotle W it, 4 a moſt Notorious Hypo- 


criſy and Prevarication. 
Bz this yet as it will, how can we Diſcover, terer we have any ener 


from the Deity. or not, by our being Certain of ſeveral Truths and Propoſitions 
without. him? No. one ever Affirmed, that Euclid, or Archimedes, or Apollonius, were 
Inſpired, and yet all this Learned and Wiſe Reaſoning againſt any Influences of God 
upon Human Minds, is Reſolved into this, that we may Perceive the Truth of a 
Propoſition in Mathematicks, without an Inſpiration from him; which no one has 
hitherto. Denied, Excepting, that this Genrleman's Mathematicks, which do not Reach 
Far, Namely, that the Three Angles of a Triangle are Equal to Two Right Ones, 
have not all the Truth in them, which his Connexion of Ideas Suppoſes. 

ON the Contrary, tho we do not Acknowledge the Mathematicians, and much 
Leſs this Philoſopher of Ideas, to be Inſpired, yet we cannot but Think, the Firſt 
Preachers of Chriſtianity were, and that every Good Chriſtian has the Aſſiſtances of 
the Almighty, is Endued with his Grace, and Partakes of the Influences of the Di- 
vine Spirit, as St. Paul, St. Peter, and the reſt of the Apoſtles, and in this Laſt Age, 


the Great Authors of our Reformation, beſides all thoſe Excellent Men in the 


Church of Rome, in our Own, and amongſt our Diflenting Brethren ; All whoſe Piety 
and Goodneſs are Sufficient Proofs, that they do not Derive their Affections, or 


Ideas, from themſelves, but from God. 


Ws cannot therefore Imagine, tho' we have Conſidered all Ways to find any o- 
ther Senſe of this Philoſophy, what Farther it can Mean, unleſs, that if Euclid, Ar- 


chimedes, or Apollenius, were not Inſpired, it is not Certain, that St. Paul, or St. Peter, or 
St. Fohn were, that is, that becauſe Mathematicks are True, Religion is Falſe z where- 


as, I Hope it has been Proved in the Demonſtration of Religion, and in the Prin- 


cCiples of Philoſophy, and the Geometry of e that Religion is True, and Ma- 


thematicks in one Senſe are Falſe. 


IF any Thing Farther is Intended, it is this, that, tho' we Know a Propoſit tion is 


True, we arc not Sure it is Revealed, which comes to the Same with That, which 
we have already Mentioned, that no One will Affirm, that Fuclid, Archimeaes, or 


Atollonius were Inſpired; Is it therefore Certain, as was before Said, that St. Paul, 


St. Peter, or St. John, were not? Or is it any ways Evident, that becauſe, what we can 


Fully Comprehend by our Reaſon, we do not want any Revelation for, that there- 


fore there is nothing which is Superior to our Reaſon, and which we do want a 
Revelation for? May we not at Leaſt with as Great Truth Affirm, that Revelation is 
Above, and Superior to Reaſon, as this Gentleman, that Reaſon is e to Re- 


8 velation, by his Endeayouring to Reduce Revelation to it? 


LASTLY, It may ſtill be Inquired, how we dae, that the Apoſtles, or any Good 
Men ſince, have had the Influences of God upon their Minds, if it cannot be Diſ- 
covered this Way ? To which we ſhall only at Preſent Firſt Anſwer, that, how the 
Divine Influences are Performed upon the Mind, is a Secret, to which this Searcher 
into Human Underſtanding has not Arrived, as Perhaps he never had the Happineſs 


to Experience them; That does not yet Hinder, but that in Fact Men have been In- 


ſpired, and have Intimately Communicated of the Divine Eſſence, as the Apoſtles 


and Diſciples of our Lord, whom we Mentioned; Second, that the Truth of a Pro- 
poſition, which is Collected and Inferred from the Connexion of Ideas, cannot be a 
Teſt of Revelation, let it come into the Mind by what Way ſoever we Pleaſe; Be- 


cauſe Revelation, if there is any ſuch Thing, does Furniſh us according to the Con- 
feſſions of this Philoſophy, with a New Ser of Diſcoveries, and which therefore are 


not Reducible to what the bare Faculties of the Mind can Reveal to us. 


Tax only Queſtion therefore which Remains, is, whether Almighty God does "oa 
part himſelf to Human Minds or not, and by what Methods; Neither of which is 
Entered into by this Philoſophy, which only Tells us, that Truth in it's Senſe of it, or 


the Connexion of Ideas, does not want any Inſpiration ; which, as it is Certain it 


docs not, becauſe what we do Arbitrarily of our ſelves, cannot be an Impreſſion 
from God, ſo this Philoſophy, which is a Syſteme of Ideas of it's own Making and 
Compoſition, cannot Proceed from any Inſpire Reaſon; And by the ſame Argument, 
that our own Arbitrary Compoſitions are not an Impreſſion from God, it will be 


Concludcd, that Revelation, or the Will, and en of God, is not Reaſon, or 
the 
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Chap. IX. Concerning Enthuſi. en. 935 
the Acts and Volitions of our on Minds, upon which our Abſtractions of Ideas, 
and the Connexion of them, Depend, and Oonſequentiy our Reaſon, which is Formed 
= | from Both. 
1 AFTER this Deſcant upon the Diſcovery of Enthuſi aſi, which Signifies nothing! g 
1 to the Matter, ſince it Affirms, in Truth, no more than that Zachd, or Archimedes, 6, 11. Chupi 
or Apollonius, were not Inſpired, which no One ever Imagined they were, we arc at '9: 
Length Told, that the whole Queſtion is Reſolved into This, how it ſhall be Known, 
that any Propoſition in our Minds is a Truth Infuſed by God, that is, how we arc 
Certain it is a Revelation. 
Bur may we not Ask this Philoſopher of Ideas, what 1 is Truth ? For, if it is That, 
which is Thought to be ſo by a Connexion of Ideas, or a Mathematick and Ab- 
ſtracted Reaſoning, Contrived and Formed in our own Minds, there is no Queſtion 
at all, whether it comes from God, or how we Know it does, becauſe it is Mani- 
feſtly Derived from our ſelves; and we may as Juſtly Say, that we Walk, or Eat, or 
Drink by Inſpiration, as that we Reaſon in this Senſe of it; Since the One is only 
the Action of our Bodies, or of our Senſes, and the other of our Minds. 1 
1 Ir therefore Reaſon, or the Connexion of the Ideas of our own Minds, is this 
| | Truth, as it is Perfectly Human, what is Divine and is Suppoſed to Proceed from 
| God, cannot be Exacted to it, unleſs we will Athrm, that the Thoughts of God are 
our Thoughts, and his Ways, our Ways; The very Notion of a Dcity is that of a : 
Being, Infinitely Different from That of our Minds, and for that Reaſon, if there is 
any Tuflos of God upon us, the Thoughts and Conceptions, with which he Inſpires 
us, muſt be Suitable to the Nature of the Being which Inſpires, and Conſequently; 
cannot be Reduced to the Perceptions of the Being, which is Inſpired, or to any 
Connexion of them; Becauſe this would be to make Almighty God in no Reſpect 
Different from our (ves; And as the Revelation cannot be Submitted to our Rules 
or Methods of Thinking, without the Greateſt Abſurdity, ſo neither can we come 
to Know, whether any Thing is Revelation, by the Help of our Reaſon, not even 
9 in Chriſtianity it's Self; For we have already Shewn, that the Scriptures, and the In- 
3 ſpirations therein Contained, do not Depend upon the Evidences from Reaſon, or 
3 what is always Meant by it in this Philoſophy, the Connexion of Ideas, which is 
only Employed in the Compariſon of Abſtracted Ones, and is therefore an Evidence 
Peculiar to Mathematicks and Philoſophy, or to thoſe Sciences, which are Properly 9 
Termed Rational, and which is Perfectly Diſtinct from the Convictions, which the I 
Mind Receives from Teſtimony, and Matter of Fact, according to what has been at | 
7 Large Evinced, and on which the Evidences of Chriſtianity are Founded. 
4 | F. 9 Ir will be therefore Laſtly Inquired, which way we may be Certain, that The Problem 
we hore an Immediate Revelation from God, ſince it cannot be Known by Con- is 57 rg Fe 
ſidering the Rationalneſs, or the Truth, of the Propoſition Revealed; Nor yet can we afin (6 e. 
Say, that we are Inſpired by God from any Strong Impulſe, which we find in our mh Diffeut- 
telves, or from any Firm and Settled Perſuaſion, which we have, that we are ſo; For Nalin 
every Fancy, ſo far is True, every Wild and Extravagant Impetus of the Mind might, how we may 
if ſo, be Deemed an Inſpiration. _ 1 
IN Anſwer to which Difficulty, we are to Take Notice, that an Influx of the an 1mmediate 
Deity upon Men's Minds is Confeſſed to be Poſſible, that it has in Fact been, that 1 
the Apoſtles of our Lord and the ſeveral Prophets of Old were Inſpired, and 6 
the Queſtion is, how they, or any Good and Pious Men ſince, ſhould be Certain of 
E it; If this were not Owned, we might Shew, that the Influences of the Deity upon 
KB us are no Ways Inconceivable from what we have Alledged in the Demonſtration 
= | of the Chriſtian Religion, in Reſpect of the Divine Afflatus, which we may as Fully 
Apprchend to be Capable of Impreſſing Notions upon us, and Raiſing or Exciting - 
deas in us, as we are Certain, that ſeveral Silent Motions of the Hand or Eye, ec. 
by the Mediation of the Ather, are Productive of Various and Differing Ideas in 
us; To which we may Add, that there is no Reaſon, which can even be given, why 
one of our Thoughts Communicates it's ſelf to another, by which they become 
Mutually Conſcious, which will not Obtain to Proye, that the Deity, if it Pleaſes, 
may Communicate it's ſelf to us, ſo that we may be Conſcious of his Mind and 
Intention; Since there is no more Tie, or Neceſlary Connexion, betwixt one Thought, 
which my Will ſhall Arbitrarily Excite in my Mind, W e than there is be- 
: 5 Nun nn: tw ĩxt 


Mr. Locke's 


be 
bY 


— 


- - a] — — oh — 
— p — P — — —O 


WE 


Concernin 2 E 


betwixt one Thought, which the Almighty Will and. Pleaſure of God ſhall Excite in 
me, and another, which is Derived from my own Mind, as to the being Conſcious: 
of Either; However this is, it will not be Denied, but that, in Fact, the Deity has 


Communicated it's ſelf to Men's Minds; If therefore we could not give an Account, 
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bow, or in what Manner, this was Performed, it would yet be no greater Objection 
againſt Inſpirations i in Fact, than becauſe we Know not the Reaſon, or Way, by which 
the Magnet is Attractive of Iron, or Amber of a Hair, or a Glaſs Tube of a 
Feather, it would therefore be an Objection, whether the Magnet, or Amber, 
or the Glaſs upon Aurition, have in Fact yy ſuch Women or Attractive 

Qualities. 

Ap the ſame. may be Said, in ene See Conca ning our Cettainey of Inſpi- 
ration ; For, altho we were not. Poſſeſſed of any Criterion, by which we could Di- 
ſtinguiſh, what was a Revelation from God, and what was not, as the Truth of 2 
Propoſition Viſible from the Connexion of Ideas, or a Firm and Invincible Perſua- 

ion, are Undoubtedly no ſuch Criterion, it would not from thence Follow, that a!l 
Inſpiration, or the Influence of God upon Men's Minds, was nothing elſe but En- 
thuſiaſm ; Since, tho' we could not Tell, how to Diſtinguiſh ſuch Divine Influences, or 
had no Certain Rule, to which we might Reduce them, they would not be Leſs 
Real: on that Account ; Thus a Pious and Good Man, upon his Earneſt Prayers and 
Addreſſes to Almighty God, may Receive thoſe Returns of his Grace and Spirit 
from him, which may Enable him to Perform, his Duty, with greater Care and Ex- 
actneſs, tho' he ſhould not be Able to Deſcribe, how that Aſliftance is Communi- 
cated to him, or Bring it to any Standard, by which he might Judge of it. 

So, in the Rational Sciences, tho no Criterion of Certainty were Fixed, Truth 
would not be Leſs it's ſelf; or the Evidences of Things Leſs Convincing z For we 
may Know, that the ſeveral Propoſitions in Euclid are True, upon thoſe Suppoſi tions 
and Abſtractions, which he Aſſumes, whatever the General Meaſure of Truth is, and 
that 2 and 3, make 5, however Metaphyſical and Speculative our Notions may 
Prove Concerning the Nature of Truth, and in what it Conſiſts; which ' Notions 
may Alter, according to the Different Complexions of Men's Minds, and; their Va- 
rious Acquirements, Studies, or Contemplations; One may Think the Viſible Con- 
nexion of Ideas the only Teſt, Another Experimental Knowledge, either from our Sen- 
ſations or Reflections, Go. 

Ir is Sufficient, that the Real Criterion of Truth has been Perhaps as mitch Diſ- 
puted, as a Criterion of Inſpiration can be, and if the One is no ObjeQion againſt 
| Reaſon, the other will be of as Little Force or Importance againſt an Immediate 

Revelation, I Say an Immediate Revelation, and which I will Venture to take upon 
me to Defend ;- For, as we have already Said, tho' this Philoſopher in Pretenſe Argues 
. againſt the Light within, which ſome Modern Sectaries Maintain, who ſeem, however 
Harſh the Compariſon may Appear, to be much the Same to the Primitive Chriſtians, 
as Apes or Monkeys are to Men, yet it is too Evident and Plain, that the ſame. 
Wiſe Arguments are Alledged to Weaken the Inſpirations of Chriſtianity it's ſelf; 
Since he at Length Confeſſes, that if even the Apoſtles and Diſciples of our Lord 
had not ſome Atteſtations to their being Inſpired, beſides their bare Perſuaſions of it, 
| Namely, Miracles, they would have had as little Reaſon to have Depended upon 
their Deriving any Immediate Influences from God, as any others; But we muſt Say with 
this Gentleman Leave, that if Men cannot be Satisfied, that they are Influenced by God, 
unleſs a Miracle is Wrought to Confirm them in the Perſuaſion, there is not One Pious 
Perſon ſince the Firſt Ages of our Religion, who can be Sure, that he has been Af 
ſited by the Grace of Almighty God, in any of the Actions, or Occurrences, of his 
Liſe ; his Prayers for it muſt have been Idle and Vain, and the Whole Chriſtian 
World is under a Groſs Miſtake, to Think, there is any ſuch Grace or Influences of 
the Deity Derived to him. 

Wr have therefore thus far Conſidered, what Criterion this Philoſophy Alledges 
for Inſpiration z Namely, either a Perception in the Mind, that a Propoſition is True, 
which cannot be a Proof, that it comes from God, or elſe a Strong Inclination and 
Fancy to Believe, it is an Emanation from him; Neither of which, we Own, can be a 
Meaſure, by which we may Judge of any Thing Proceeding from a Divine Infleence ; 

His Criterion of Reaſon and Truth, to Wit, the Comncxion of Ideas, we have alſo 
=” VV | before . 
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before Examined; and Shewn it to be Falſe, and ſince he Plainly Confeſſes, that he 
is Ignorant of any, by which we can Determine upon Inſpiration, we ſhall Endeavour 
here to Supply one, tho! it is not, according to what has been Said, any ways Ne- 
ceſſary for us to do, in Order to Aſcertain the Reality of Inſpiration it's ſelf. „„ 
Tis Own'd, that Inſpirations have in Fact been, we have Explained Ven how it =m_ we ave id 
is Poſlible for Inſpirations to be, and what we are now farther to Evince is, the Me- 2 
thod, or Way, of Diſtinguiſhing True Inſpirations from Falſe or Pretended Ones. tion frem 
Or which there only at Preſent ſeem to be Two Ways; either by Conſidering the %. 
Nature of that Infinite Being, which is Suppoſed to Inſpire Men; or elſe by Conſi- 

dering the Nature of that Religion, which is in Fact Acknowledged to be Inſpired; 

By the Firſt we may Know, Abſtracted from Miracles, whether the Apoſtles were 

Infpired, of which Miracles ſtill are a Collateral Evidence; and by the Laſt, whether 
Any ſince have been. 5 e 

TRE is nothing more Rational than to Think, that the Emanations or Influen- 

ces of Almighty God are Suitable to his own Nature, and if he is a Being of Infi- 

nite Knowledge, Goodneſs, Juſtice, and Truth, that what is Derived from him into 

Others will be of the ſame Form and Reſemblance; Inſpiration therefore cannot 
| Conſiſt either in a Connexion of Ideas, or in an Heat of Fancy, or a Fullneſs of our 
1 ſelyes, but in the moſt Elevated Notions of Things and a Fore- Knowledge of them, 
31 in the utmoſt Love and Goodneſs, in the moſt Exact and Unbiaſſed Juſtice, and in : 
L | the Greateſt Truth and Sincerity; and where theſe Qualities of the Mind are Reſi- 
. dent, Superior to what we can find in Mere Human Nature, where there is likewiſe 
5 ſuch a Syſteme of Knowledge Advanced, which Inculcates all theſe Perfections in the 
ö Higheſt Manner, and which all the Wiſdom in this World could never have Arrived 

to, it Appears to be no Leſs than a Demonſtration, that ſuch Perſons were Inſpired, 

and did Communicate and Partake of the Divine Eſſence, and of a Real and Certain 

Influx from it; All which is the Caſe of the Apoſtles and Diſciples of our Lord, ac- 

cording to what has been Evinced in the Demonſtration of the Truth and Divinity of 

the Chriſtian Religion. | 211 1 = | 

- Moreover, when to theſe Inward Inſpirations of the Mind, we Perceive Miracles 
to Atteſt them, it is Plain, that at the ſame Time, that it Pleaſed Almighty God to 

give an Impreſſion, and Strike a Character, as it were, of his Immenſe Wiſdom, 
_ Goodneſs, Juſtice, and Truth upon the Inſpired, he alſo Exerted his Infinite Power to 

.Convince the World of it ; That there might be no Attribute Wanting, which he did 

not Fully Explain in that Religion, which he Intended ſhould be the Meaſure of 

our Lives and Actions; And when farther there is a more than Human Zeal and 

Fervour, and the utmoſt Energy and Emotion of Soul, which Accompanies ſuch 
2 Impreſſions, it is nothing elſe but a Conſequence of the Almighty and Divine Im- 
15 pulſe, which, we may juſtly Conceive, would Shake and Raiſe all the Faculties of the 

1 Mind, and Enforce and Envigorate them to that Degree, which in their own Natu- 

9 ral State, they could not Poſſibly Experience; However, as This, without the Other, may 

T be in ſome Meaſure Imitated, ſo we here Mention it, not as a Diſtinguiſhing Mark 

_ of Inſpiration, but as the Probable Reſult and Conſequence of it. b 

3 FROM this Mark or Character of Inſpiration, we may Know, that the Chriſtian 

* One is the only True and Divine Religion, which has been hitherto Propoſed to 

5 Mankind; becauſe the Deity has not made ſo Full and Entire an Impreſſion of it's 

= ſelf upon any Religion as the Chriſtian; For in all others, there is either Cruelty, 

= or Injuſtice, or Folly, or Falſeneſs and Inſincerity, or a Defect of Power, or a Heat 
of Fancy; Quite Contrary to the Characters we find in the Chriſtian Religion, of = 
the utmoſt Mercy and Clemency in Almighty God, and of Love and Forgiveneſs in | 
us, towards each Other; of the moſt Rigid and Exact Juſtice in Sacrificeing his Son 
tor the Attonement of Sins, and of the Greateſt Truth and Sincerity in the Diſciples 

of this Religion, ſo far as to Die in the Profeſſion of it; of the Infinite Power of 
God, in the Working of Miracles, and of a True and Unpaſſionate Zeal and Eleva- I 
tion of Mind in Them, without any Wild Hears of Fancy, and which was ſuch, as =—_ 
was a Solid Support to the Diſciples of our Lord againſt the Oppoſition of the whole 

World, amidſt all the Hardſhips and Difficulties, they Encountered. 

Bur what is there Like this in Mahometiſin, or the Arian Scheme, Unleſs Luſt and 
| Ambiton, Turbulency, Cruclty, and IIl-Nature, ate the Meck, the Humble, and Juſt Paſ- 

15 „„ ſions, 
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EP — Enthufaſds. Book VI. 


ſions, Derived gem Chriſtianity? And wherever we find ſuch Affections, as theſe, Mixed 
with any Religion, or even with the Natural or Rational One of the Preſent Philoſophy, 


| Divine, by which, eres to the Foregoing Rule, we ought to Judge of Inſpi- 
lation. 


Nature of that Religion, which is Confeſſedly Inſpired, as the Chriſtian Religion is 
 Acknowledyed to be, and Knowing, how far thoſe Inſpirations, we Pretend to, are 


whatever is Contrary to that Religion, is  Impoſlible ſhould be Inſpiration 3 becauſe 
Almighty God cannot Inſpire Contradictions; Since therefore Chriſtianity is now a 
Rule to us, for Judging of Inſpiration, the Criterion 1s Evident, and every one, who 
is a Truly Good and Sincere Chriſtian, we may Juſtly Pronounce Inſpired 3 which 
may be done Two Ways, either by the Mediate Influences of the Scriptures of our 
Religion, or from the Immediate Influences of Almighty God himſelf. 

As to the Firſt, there can be nothing more Plain and Manifeſt, that if the Scriptures 


who Take their Notions and Apprehenſions of Things from them, mutt be Inſpired 
likewiſe; becauſe the Hagiographa, or Holy Writings, are an Expreſſion of the Will and 
Pleaſure of God to us, and therefore the Perſon, who Reads them, and Entirely Con- 
forms his Notions to them, muſt of Neceſſity be Divine and Inſpired allo, tho 
ſuch Notions arc Communicated to us by the Mediation of the Scriptures of that 
Inſpiration, _ 

As to the Second, there i is no Difficulty in Apprehending, that if Almighty God can 
Immediately Communicate himſelf to us, which we have Shewn he may, or which, 
if we had not, is Acknowledged, and if that Communication of himſelf is only in the 
Chriſtian Religion, it is not Difficult, I Say, to Apprehend, how he may Inſpire, or Give 
his Aſliſtances in that Way, by Earneſt Prayers and Addreſſes to him, which in a 


of God from Enthuſiaſt in, of the Influences of the Deity from a Heat of: Fancy, or a Full. 
neſs of our Selves. 


and from what Foregocs, that the Romaniſis, that the Mahometaus, and Arianus, and 
Thoſe whom they Call Qualers, that the Diſſenters, and Anabaptiſts, and Independents, 
are All in ſome Degree Inſpired; That is, ſo Far as they Agree with the Church of 
England, in the True and Orthodox Chriſtianity, which it Profefles; To Wit, That 
Dr. Prideaux's Chriſt was the Saviour of the World, That he was the Son and Meſliah of God, 


rr rfhong ts he Died,” and was. Crucified for the Sins of Mankind; All this even the 


homet. 
Dr. Caves Arians and men do in ſome Meaſure and Senſe Acknowledges And, as it is 


rer Lite Agreeable with Chriſtianity, is a Divine Revelation, or an Inſpiration from God; 


Mr. Wall of And What Arius or Mahowets- and their Followers, the Laſt, as well as the Former of 


5 Bay- which, was nothing more than a Chriſtian Heretick, Namely, of the Sect of the Manichees, 

What Theſe have Advanced in Contradiction to the Chriſtian Religion is to be Re- 
ſigned to the Infirmities, to the Paſſions and Prejudices, of Human Nature, which 
might Prevail ſo Far, as to Mix themſelves with Revelations from God, and the O- 
perations of the Divine Mind upon Them. 

Ir this is ſo, we may Eaſily Conceive, what the Genius and Complexion of the 
Light Mithin is, which this Philoſophy is ſo Carefull to Examine, which muſt be, in 
Part, a Revelation or Inſpiration from God, that is, ſo Far as it Agrees with Chriſti- 
anity ; and where It or any other Hereſy Departs from it, it is not an Argument a- 
gainſt the Truth of the Revelation, or Inſpiration from God, which the Chriſtian 
Religion Beſtows, but is an Inſtance and Conviction of the Frowardneſs, the Obſti- 
nacy, and Perverſeneſs, of our Minds or our Wills, which are not fo Paſſive and O- 


bedient, as they ſhould Bei to the Divine Impreſſions, 


we may juſtly Conclude, that it is not Inſpiration, but Enthuſiaſm; becauſe it has a 
Deep Reliſh of the Violences and de of Human Nature, but None of the 


Tue 88805 Method of Determining, what is Inſpiration, is by: Conſi dering the 


Conformable. with it; For, if no Religion can be Inſpired, unleſs the Chriſtian, 


are Inſpired by Almighty God, which even this Rationaliſt will not Diſown, Thoſe, _ 


Greater Degree he Communicated to the Firſt Chriſtians ; So far Removed is the Grace 


IN Concluſion, we cannot but Think and Believe, that, i in this Senſe of laſpicacian, 
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Concerning AEGETBRA.L 
ESC 


Of Notation, Addition, Subſtraftion, Multiplication, Diviſion, and Ex- 
traction of the Roots. 


LGEBRA Seems to be the Nobleſt Science, which was ever Inven- introdudion;, 
ted, and to be the Utmoſt Effort of the Human Genius, by which re 
Arrive at a Solution of thoſe Problems in Arithmetick, and Geome- 
try, which, without it, it would be Impoſſible to Find out; It was Sup- 
2 to be Known to the Antients, and there are Evident Footſteps of it in Euclid 
imſelf* ; But Diophantus of Alexandria was the Firſt, who Profeſſedly made Uſe of it, 
in his Numerical Queſtions, the Mathematicians before being Thought to have Con- 
ccaled this Art, that their Inventions might Appear more Stupendous and Surprizing 


a. 2 . ee 


* Thus, for Inſtance, as moſt of the Propoſitions of the 2d. Book of his Elements, Particularly the 1 1th. and many 
Others, ſo Propoſition the 10th, of the 4th. Book, which is One of the moſt Ingenious in the Whole Elements, may 
be Eaſily Solved by Algebra; See the Scheme Annexed to that Propoſition, Edit. Tacquet ; Let AB be , AD x, 
ED=a=— x, and let the Problem be Suppoſed to be Performed or Effected; Therefore the Triangles, CAB, DCB, 
are Similar Ones; For the Angle B 4 C== Angle DCB by the Problem, and the Angle at # is Common to both the 
Triangles, from whence the Angle 4 C B Angle CD B; Conſequently AB: CB=CD:: CD=AD: DB. That 
is, a: X37 * - x&, and xx a- ax» or xx ax ua; Therefore ** Fax- an = 24, and x A c] 5 


or x = 4 a+ * aa, as will be afterwards Seen, and which is the very Solution of the 117%, Propoſition of the 24. 
Book before Cited, or is the Rule there Preſcribed for Interſecting a Line Media e Extrema ratione, and is here Re- 

| as for lo ms the Preſent Problem, See Sturmius's Matheſ. Enucleat. Prop. 27. Set. 2. Lib. 1. Schol. 2. 
2g. 131. it, 1. . | 
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of Notation, 


Concerning Notation in Algehra, Book VII. 
to the World; But of Late, Vieta Firſt, and after him our own Country Man Har- 
riot, then Des- Cartes, and Oughtred, and fince, the Celebrated Dr. Wallzs, the Great 
and Incomparable Sir 1/aac Newton, and the Famous Dr. Halley, have been the Chicf 
Promoters and Advancers of it; I ſhall only here Endeavour to give as Compen- 
dious an Account of it, as is Poſſible, and I Believe I may Say, that in a Few Sheets, 
I have Comprized ſeveral Folio's; Mr. Kerſey's Algebra, which is Voluminous cnough, 
is Affirmed by Dr. Vallis, to be the moſt Complete Syſteme of this Science, and yet 
I Believe, there is Scarcely any Thing Material in him, which is not here Fully Ex- 
plained, Beſides what is Added from Kinkhuyſenius and Sir. /aac Newton, and Others, 
and from my own Obſervations upon theſe Authors, and the Shewing, that this 
Part of Knowledge likewiſe is Submitted to the Doctrine of the Expanſive and Con- 
tractive Forces. 19 1 | 

Bur before I Proceed, I ſhall take Notice, that Algebra is either Applicable to 
Numbers, or to Extenſion; The Method of doing the Firſt ſhould be Punctually 
Learned, and then we may with greater Facility go on to the Latter, which is not 
better Explained by any Author, than by Sturmius, at the End of his Matheſis Enu- 
cleata, nor more Finely Exemplified by any, than by Sir Jaac Newton in his Algebra, 
or his Arithmetica Univerſalls. 1 
J ͤmuſt allo Subjoin, that there are Two Ways of Teaching this Science, either 
by Explaining the Abſtracted Rules and Precepts Firſt, of Notation, Addition, Sub- 
ſtraction, &. and afterwards Applying them to the Solution of Problems; or elſe, 
by Immediately Beginning with Problems, and Explaining the Rules or Precepts, as 
they Occur in each Problem. 5 | | nd ha 
IF the Firſt is done, Learners Comprehend nothing of the Meaning of a Known, 
or Unknown Quantity, of 4 or of x, or of a Privative or Poſitive One, of +4 
or—4; It is all Myſterious to them, and thro' all the Rules, which are given Concer- 
ning them, they are Carried on in the Dark, Know not where they are, and, out of Mere 
Deſperation, Relinquiſh the Purſuit of the Science, which they Think, they ſhall be 
never Able to Attain; And ſo it is in Reſpect of Equations. This allo is very Pro- 
bably the Reaſon, why, tho' Erzliſh Letters, as 4, , c, Cc. are as Intclligible, as the 
Arabic Cyphers, 1. 2. 3, &c. which every Boy undcrſtands, Yet Algebra has Fewer 
Diſciples among thoſe of Advanced Years, than Arithmetick has among thoſe of 
much leſs Experienced or Judicious Ones; Notwithſtanding it is Manifeſt, that all A- 
rithmetick whattocver, and Infinitely more, and even all Geometry, in a Manner, is 
Contained and Included in this moſt Sublime and Divine Science. There may be 
Indeed another Reaſon given, why Arithmetick Prevails more than Algebra, but it 
ſhould not be Acknowledged by Rational Men ; Namely, that there is ſome Intereſt 
at the Bottom, and ſome Gain to be Acquired from the One, whereas there may be 
Poſſibly little but Reproach or Contempt from the Other, at Leaſt, with or among 
Certain Genius's, and Complexions, who Chooſe to Ridicule, what they themſelves 
do not Underſtand. 5 _ 
IF the Second is done, it will be Repeating the ſame Rules and Precepts Over 
and Over, which will be Tedious, and Cauſe as Great a Confuſion in that Way; And 
therefore, the only True Method, to make Algebra more Generally Studied, ſeems to be 
to Haſten to Problems, as ſoon as is Poſlible, and to Lay down thoſe General Rules, 
which are Perfectly Neceſſary to the Underſtanding them, when Propoſed; we ſhall 
Proceed in the Middle Way and Intermix the Problems with the Abſtracted Rules Given 
_ for the Solving of them, both, as it will be more Inſtructive, and more Diverting. 
K. 2. IHE Notation of Algebra is the Language of it; 4, b, c, d. e, Cc. that 
is, the Former Letters of the Alphabet, Signify Kum Quantities, or Numbers, as 1. 
2. 3. 100. 50. 25. 64. looo, or any other Number or Quantity, whatſoever ; 7, 5, 
t, V, x, E, , or the Concluding Letters of the Alphabet, Signify Uptown Quantities or 
Numbers; -+ Signifies More, or is a Note of Addition, as 3 +4 Signifies 7; — Sig- 
nifics Leſs, or is a Note of Subſtraction, as 4-3 Signifies 13 X is a Note, which Sig- 
nifies the Multiplying of One Number or Quantity into Another, as 3 X 4 is 123 
— with a Cypher above and below it, is a Note of Diviſion, as 45 Signifies 5 Di- 
vided by 10, or, which may be thus Expreſſed, 10) 5 in Common Arithmetick ; / 
Signifies the Root, or the Extraction of it, from any Quantity, as the / 4 is 2, 
the / 9 is 3, Y 16 is 4, Cc. that is, the Root of any Quantity or Number, is that 
LS —- Quantity 
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Quantity or fe 0 whicts Muliphy' into it's ag; is that FM or Number; 
Thus the Root of 4 X Root of 4 is 4, that is, the / 4 is 2, and ſo of the Reſt; 
And = is a Note or Mark of Equality, as 4 = 4. And, Suitable to this, in Alge-. 
bra, 4 +6 Signifies the Addition of 4 to 6; 4 — b Significs the Subſtraction of b from 


4; AN b, or ab, Denotes the Multiplication of One into the Other; and g © or UE 4 


the Diviſion of One by the Other; And the /a, or y/ b, Intends the Extraction of 
the Root of 4 or , which /, or / 6, Multiply'd into it's ſelf, will Produce 4, or 
; And in Equations, 4= x Signifies, that 4 is Equal to - 
Tus ſeems to be a Sufficient Account of Notation, and will Explain any other 
uantities whatſoever, be they More or Leſs Complexed, and which we ſhall not here 
Inſett, as Sir 1/aac Newton does, ne Complexione Terminorum Tyrones, quaſt Conterritt, in 
Limine Hereant, as he himſelf Expreſles it, and yet Inſerts thoſe Algebraick Quanti- 
ties, which would Affright them. 
ALL, that we ſhall Farther Obſerve upon this Notation is, that here are only Two 
Sorts of Quantities Received, in the moſt Extenſive Science, which was ever Propoſed 
in Nature, Namely, the Poſitive and Privative, Expreſſed by and -; Which is Exactly 
Correſpondent to what we Affirm, that there are only Two Principles in It, the 
Expanſive Force, and the Contractive; The Former of which, or +, is Agreeable to 
the Expanſive Force, and the Latter, or —, to the Contractive. 
F. 3. WE ſhall Exemplify this Doctrine, ſo far as we have Gone, by the irſt Prob- An Exemplifi- 
lem, we ſhall Take Notice of, in Numbers. kation of this 
PROBL. 1. A Merchant had a Certain Sum of Money, which is not Known, appro 4 
which he Increaſed one Third every Year, Deducting a Certain Sum, which is Known, z/. 
and which he Annually Expended on his Family; And at the End of Three Years, 
he was Twice as Rich, as he was at Firſt; It is IE, what that Unknown Sum 
was, which he Originally had? 
Mx. Kerſey, and, after him, Sir 1/aac Newton, Teaches us a Method of Solving this, 
and all other Problems, by Barely Changing the Terms in the Eugliſb, or any other 
Language, into the Algebraick, and which Method, we 6 hal for the moſt Part Follow 


in the Succeeding Problems; Thus, = 
In Eveliſh. h pq > 0 Algebra. 


1. A Merchant has a Certain Sum of 


Money, which is Unknown. 15 Ty | 
2. Our of which he Expends the Firſt | 1898 
| : 
Year a Certain Sum which is Known 4. . 485 111 
3. THE Remainder he Increaſes by | 3. * ae a, > 4X—44 
One Third. NCC 
4. Tur Second Year he Expends the 4. 4244 4x—74 
Gam Known Sum 2. TT an. ys 
5. Tux Remainder he Increaſes by one 5. 4X 74 +$4x— 74, 16 284 
Third. 1 1 3 GE” ng 7 
-— 6. ThE Third Year he Expends the | 6. I6x—284 I6x—374 
fame Known Sum 2. i . 
7. Tae Remainder he Increaſes by one | 7. 16 * 374 ＋ 16 „ 
Third. | | | ; . 9 35 27 1 
: Or 64x _ 148 2 
5 | —— | | 27 
8. AND he is Twice as Rich, as he 8. 64 * 148 4 
was ate Beginning. „ 


EXPLANATION. I/. This Laſt Step is Called an Equation from the Note of Equa- 
lity, which Lies betwixt the Two Quantities; and every Problem muſt be Reduced 
to an Equation, before it can be Solved, and all the Unknown Quantities muſt be 
Placed on the One Side of it and the Known Ones on the Other, in Order to Deter- 
mine, what the Unknown Quantity is, by the Known. 

000002 | Thugs 


- 


that the Ana- 


he and Su-, us the Analyſis, or Reſolution, of the Problem, and Leads us from the Unknown 


theſis is in Al- 
gebra. 


— 


oy the Aniabjic and Symebyſein Algebra. Bock VII. 


Tuns, both Sides of the Equation Multiplied by 27, makes 64x — 1484 = 4 x3 
Subſtract 54x from both Sides of it, and the Equation will be 10 ͤ 1484 0 
Add 148 4 to both Sides, and the Equation will be 10x = 1484; Divide both Sides 


#29 5 ; All which Depends upon this Plain 


of it by 10, and the Equation will be x = 


Axiom, that, if Two Quantities arc Equal, Add to, or Subſtract from them, Equal 
Quantities, or Multiply or Divide them by Equal Quantities, and they will be ſtill E- 
qual. And from hence is Derived that General Rule in Equations, That they will ſtill 
Continue Such, Let us Tranſpoſe the Terms of them, as we will, to Contrary Sides, 
if it is done under Contrary Signs; Thus, if ae 125 42 2 54x, 64 * 148 4 
54x o, or 64 = 148 4 ＋ Ax, Ge. 

24. THE Known Quantity 4 may Signify any Known Number whatſoever, as 
100, 1000, 154, 625, 109, &c. Suppoling the Firſt ; Then the Merchant Expends 
upon his Family every Year 1co J. and x the Tinkdown Sum, which he was Origi- 


nally Worth, will be = . 2 14801, = to his Gain, at the End of Three Years 3 


For he was theft Worth, Double of what he was at Firſt. 

3a. The Intermediate Steps, from the Second to the Laſt, are made upon the Rule 
for the Reduction of Quantities of Different Denominations to the ſame Denomina- 
tion; Which is, by Multiplying the Denominator of the Firſt into the Numerator 
and Denominator of the Second, and the Denominator of the Second into the Nu- 


x— — 4 
merator and the Denominator of the Firſt; Thus, x —4, or — e Reduced to 


/ 


Date, by Multplying l the Dcnominator of the Firſt into x— 4 the Numerator 


* — A, 


of the Second, and into 3 the Denominator of it, which maker, as before; 


and by Multiplying 3 the Denominator of the Second into Zan 4a the Numerator of 
r 
= Be- 


r 


the Firſt, and into 1 the Denominator of it, which makes 


cauſe all Ratios, Maltiplied by Equal Quantities, will (till be Equal, as = 3 2 


&c. 1 —= ———; for- ＋ — = — and, —— — 
3 * + * Vf. 1 3 e 3 3 
Add Privative Quantities to Privative, and they will be Privative, as if we Add Po- 


ſitive Ones to Poſitive, they will be Poſitive. 
4th. Tuis Way of Proceeding is Called the Analytick Method; becauſe it gives 


Quantity to the Known ; The Reverſe of which is the Synthetick, or the Syntheſis, 
which begins with the Quantity Found out by Analyſis, and from thence by a Re- 
trogreſſion Proves the Truth of the Propoſition; Thus in the Foregoing Problem. 

IF a Merchant is Poſſeſſed of 14807. and he Increaſes that Sum, every Year, One 
Third, Subſtrafting 1007. which he Expends in his Family, at the End of Three 
Years, he will be Twice as Rich, as he was at Firſt. 

DEMONSTRATION. The Merchant's Original Stock is 1480 /. wes Expends the Firſt 
Year 100 /. and the Remainder is 13801 which he Increaſes One Third. or with 
460 J. At the End of the Firſt Year he is therefore Worth 1840 J. 

Ink Second Year he likewiſe Expends 100 J. and the Remainder is 1740. 1 
he Increaſes One Third, or with 580. At the End of the Second Year he is there- 
fore Worth 23 201. 


Tat Third Year he alſo Expends 100 J. and the Remainder is 2220. which he . | 


creaſes One Third, ot with 7407. and Conſequently, at the End of the Third Year 


he will be Worth 3 —"2X 14307. Bs Original Stock 3 ; and therefore he will be 


Twice as Rich, as he was at Firſt, 2. E. D. 


Tris Synthetick Method the Antients made Uſe of, as being the moſt Beautifull 


and 21 as well as the moſt Surprizing ; And e Kept to themſelves the 


Ana- 


3 * 32 4 = _ 3x 43 „ 0, 


— 
” 17 
* 
88 
3 
RR 
42 
B 
. 
1 
1 * 
how 
2 
2 
3 
* 
Der 
N 
1 1 
rs 
3 
« be Eb 
P A. 9 
1 
- Ry 
8 
MN, 
Wei 
* 
x 
* 
E230 
0k 
rs, 
8 
It 52 
"1,5 
TIN 
25 7 
£3.50 
x: 1 
n 
* vt! 
J 
* 7 
e 
N 
258 
2 
Tr 
£8 
8 
(IR 
F-53548 
\ CN 
[2 (hy 
8 W * 
bs 
v4 
7 
255 
1 % 7 
I 
"SS 
* 
8 
7.5 
128 
13 
_— 
5 
. 
2 
. IS 
Wi 
{8 
XK 
- 33 4 
9 
277 
5 "2 
* It: 
"IH 
\ AR 
* 
7 
: 
N 
HEAR: 
3 
* > OE 
A200 
SN 
You 
. 
898 
5 
WV 7 
SES 
8 
N 
a8 
9 
I 
7 CT 
> ha 
e 
5 
EI 
Fe: 
* 
7 9 
2 
N 
" N 
FG. 2d 
„ 
* 2 A 
+ AI 
Ds 
OP 
> "Os 
* 
GS 
38 
PN 
2 
. 
£28 
1 
8 
* 
2 
8 
9 IR 
Be Te 
7 
9 
3 
EN 
9 8 
* Lak 


8 


pe | of A Aditi 1072 in Al ehra.. ; 
Analytick, _ aki they are Suppoſed t to en Found out their Propoſitions, as 
has been already Intimated. | 


51h. As there is a Syntheſis belonging to every e IS, lo 0 there may be a fa Canon 


a Canon or Rule Formed upon every Equation, which Expreſſes the Problem, and is no- 
thing more than Rendering the Algebraick Terms of it into * or into that i:. 


Language, in which we Write. | 
A : | 
x; And the Canon Reſulting from ee 


I 
Thus, the Preſent Equation is 


is, That, If we Take 148 Times the Sum, which the Merchant Annually Expends upon 
his Family, and Divide it by 10, the Quotient will give the Sum Required, or the 
Original Stock, which he was Worth. I have been the Longer upon this Problem, 
that 1 might Explain to Young Beginners, the Nature, Scope, and Deſig bn ot Alge 
bra, and to make it as Eaſy and Familiar to them, as Poſſible. | 


every Problem 


F. 4. ThE Addition, whether of Integral, or Decimal, or Fractional Numbers, or of of Addirion. 


Algebraick Quantities, is all Explained by One, and the ſame Principle; Namely, that we 
mut always Add Homogeneous Quantities together, or Quantities of the ſame Kind 
and Denomination; This 3 Books + 4 Books = 7 Books; But 3 Books + 4 Pens are 
not Capable of being Reduced to a Sum, becauſe the Things are Heterogeneous, and 
of Different Denominations. 

1/7. HENCE it is, that in the Addition of Integral or Whole Numbers, the Units 
are Placed under one another, ſo likewiſe the Tens, the Hundreds, Thouſands, ec. 
and ſo many Tens, as there are in the Units, are Carried to and Counted in the 
Place of Tens; fo many Hundreds, as there are in the Tens, are Carried to and 
Counted in the Place of Hundreds; and ſo many Thouſands, as there are in the 
Hundreds, are Carried to and Counted in the Place of Thouſands, c. 


Inos in the Preſent Example, 9, 3, o, 5, Stand in the Place of U- 837899 
Hits 9 2, 8 > in the Place of Tens, 8, 4, 9, 8, in the Place of Hun- I3403 
dreds, 7, 3, I, in the Place of Thouſands,and 8, 1, in the Place of Ten I 920 
Thouſands; and 5+0+3 +9 =17, Where 7 is ſet Down in the Sum, and $85 


1 Carried to the Place of ro's, and Counted as Unit; 1+8 FATOTISO, — 
where o is ſet Down in the Sum, and 2 Carried to the Place of 1008; 104107 
2+8+9+4+8=3 I, where 1 is ſet Down in the Sam, and 3 Carried to ———— 
the Place of 1000's, G. 
24. Tk Caſe is the Same in "Pecimials, as in the Example Annexcd, 630,953 
in which the Integral Numbers are Separated from the Decimal by the 51,0807 
Comma, and 9, o, 2 Stand in the Place of J, or, of the Tenth Parts 105,27. 
of an Unit; 5, $, 7, in the Place of + +=,» Or, of the Hundredth Parts — 
| Sum 1s 987,3037 
of. an Unit; z, o, in ths Place FE 5 or of the Thouſandth Parts ——— 
of an Unit; And 7 in the Place 8 ;=2 .-, Or, of the Ten Thouſandth Parts of an 
Unit; Which are Added together in 5 ſame Manner, as Whole Numbers are, 
Carry ing ſo many Tens in the Lower Place to the Right Hand, and Counting them 
as ſo many Units in the Place above to the Lett; For 1, s , and 452; = 


128, and 4% = A, and 4 =1; ANG 7 i320 Tg T2 = ect becauſe 
15 BS S T r 8 2222 2, and r = er All which Depends upon what 


was Alledged before, under Article 3. Explanation of Problem 1. That all Ratios, Mul- 
tiplied by Equal Quantities, will be ſtill Equal. 

34. IT is the ſame alſo in Fractions, which have the ſame Denomination 3 3 For 4+ 
7 YF 18 Trg= it; becauſe the 5th. or 16th. Part of an Unit is here the Denomina- 
tion, or the Kind or Sort of Quantities, which are Added together. But, if the Fract- 
lons are of Different Kinds, or Denominations, as J and 4, they muſt be Reduced to the 
Same, according to Article 3. 05 of Problem 1. *that is, to r and r, and then 
Added together, which will make 2 77 Or 17 Divided by 12. | 

4th. Tar Matter is not otherwiſe in Algebra, as in this Firſt Ex- I2x +74 
ample; x is the Quantity, or Thing, or Denomination, or Sort of 7x+94 
Thing, to be Added on the one Hand, and 4 on the other; So — — 
that the Numbers Prefixed are only to be Added, and the Thing, 19 * F164 
or e of it, to be Annexcd to the Sum. | — — 


- 


THUS 


1 i Thus likewiſe in a Second Example, they/bx is the Denominatiol 2 bx V ex 

= odr Sort of Thing, to be Added on the one Hand, and the 30 b Vac 

Cl me 7 i on the other; And let the Quantities be never ſo /K A Valex 

1 Complicated, or Perplexed, in Addition they are to be Con- [= 
_— ſidered only, as ſo many Books, or Pens, or Things, which 6y/6x+9y ab-ex YH 
1 are of the ſame Kind, to be Added to each other, and 6/bx . — 1 
#4 491 ab —cx may be Imagined to be 6 Books + 9 Pens. 

1 Where no Number is Prefixed, Unit is always Suppofed. _ * . | 
= TIE Difficulty therefore in Algebraick Additions will Chiefly Ariſe from the 
3 il | | Signs, + and —. made Uſe of in them; Concerning which, the Shorteſt and Plaineſt 1 
4 Rule is, That what + Affirms, — Denies, or what the Firſt Alledges or Brings, e 
48 Laſt Annuls and Takes away; If + Carries us 10 Miles Forwards from any Place, T 
Tl — Leads us back to it; If + Lays a Book upon a Table, — Takes it away again; 1 
1 | If + makes me Worth ſuch a Sum, — Deprives me of it; If + is the Expanſive - 
4 Force, as of Heat; — is the Contractive, as of Cold; And, in all Inſtances, theſe b 
. Signs are Directly Oppoſite to, and Deſtroy, each other. But — is an Addition to — 


and + to +, or 2 and 3 Affirmatives will make 5 Affirmatives, and 2 and 3 Nega- 
tives will make 5 Negatives; Thus alſo 2 and 3 Expanſive or Contractive Forces, 
will make 5 Expanſive or ContraQtive Forces: Or, Addition is Performed by Con- 
necting the, Quantities to be Added with their Proper Signs of + and —, and Uni- 
ting or Joining together thoſe, which are Capable of it, according to Onghtrea; The 
Following Examples will Explain this. : 155 
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Mutually Deſtroying each other.. 
| Probl. the xd, PROBL. 2. There are Three Unkno 


i1bc-7y/ ac 


I74ax—14a+3 | 
t5bc+2y ac 


mY ax +44 + 2 


—OAX+74 


—z34+5 
* . 25 4445 
„ 225-2439 


Sums * 


1 1 A «„ 


. , 
* 


Sums 5 


G & 


5 * Fix 


42 467 47 
nnn 


* 


— a. _ 


— * 


7 £2 7 10 . 1 
7 $x3 —6XXF 7X 


* 
— 


— a. 


th — ** 


"CATER 


S* +2ax3 3 
3 * 249 +85 42 VAT 


—=2x*+56x3 — 20 43 y aa —=xx_ 


AX —7ia3V aa+xx 


ad ek 
1 2 


2 


1 1 1 35 — 
93 = 32 3a 27 TN VaR = 2041 Ve KR 


| Warne no Sign is Prefixed, + is Suppoſed ; The Aſterisk Denotes a Want of 
Defe& of a Term in the Sum from Certain Quantities in the Addenda, or Addends, 


wn Quantities, or Numbers, Required to be 


Determined, to Wit, What they are, The Sums of each Two of them being Known, 


or Giyen. 
* In Engliſh. 


1 Uantities | 
t. The Three Numbers, or Quantities, 1x? 12 2? 


Unknown are Required. 
2. The Sums of each Two of them 
which are Known, are. 5 
3. What is x by the 24. Step ? 
4. What is z by the ſame Step? 
5. What is) by the ſame Step? 
6. Therefore by Comparing the Equa- 


tions of the Former Steps with each Other. | „„ 
= ]or2x=4=c +6, and x= 


In Algebra. 


X ＋ Za. x TK. e 


Rx = 2 — 

. 

Ae 
x =a=i+2=a=e+Sb=x _- 
a—c+6 


2 
7. Alſo 


Chap. 1. Of Subſtraftion in Algebra. 


7. Alſo, by a Compariſon of the ſaid E- Lab Lb: abemb_ $a; 
quations. 1 i 
| nn Zo bod 0 bd Fs wo 
$. Laſtly, by a like Compariſon. FT os. a 3 5 


ExPLANATION. /f. The 34. 4th. and 51h. Steps are Effected by Subſtracting y, x, and 
2, from both Sides of the Foregoing Equations, or by Transferring the "Quantitics 
ro Contrary Sides 9 them under Contrary Signs, as before Explained, Artic. I. Ex- 
planation of Probl. 


THE 6th. is Obrained by Subſtituting the Quantities = to y and = in the Room of 
them, and the 77h. and 87h. by a like Procedure. 

24. a, b, and c, may Signify any Numbers, we ſhall Chooſe, Suppoſing 9, 10, and 
ee e 6 


MO 25: Therefore x= 


: —33 = 1023 = . 8 7 
„ —10+T9 
— 2213 —-7 = — =6. 


34. THE Syntheſis is Formed from x a; x+2=b; „ge; and from Sub- 
ſtituting the Known Quantities for x, = . 5, the Unknown. 
480. Since 4 is = = to the Sum of the Leaſt Number and the Middle One = . : 
3+ 63 and b is = to the Sum of the Greateſt Number and the Leaſt, = 3 +7; and 
c is = to the Sum of the Middle Number Ly the Greateſt, = 6 +7 3 The Canon: 


for id out x, or the Leaſt Number, = t will be This; Add the Sum of 
the Leaſt Number and the Middle One to the Sum of the Greateſt Number and the 
Leaſt, and Subſtract from this Sum, the Sum of the Middle Number and the Greateſt, 
and Divide the Whole by 2, it will give the Value of the Leaſt Quantity or Num- 
ber; And in the ſame Manner Canons ate Formed for the Mickale Number, and 
the Greateſt, or for y and . 
F. 4. As in Addition, ſo in Subſtraction, it is Neceſſary, that the Quantities of Subfrad 
ſhould be Homogeneous, or of the ſame Kind and Denomination; No One can th 
Subſtract a Line from a Surface, or That from a Solid, or Vice Verſa ; Nor in Num- 
T | bers can we Subſtract 1co from 10000, unlels ſo far as 10000 Conſiſts of, and is 
* Reduced to Hundreds. 
1b. TüxRETORE, Hence it is, that, in Integral Numbers, or in Decimal Ones, 
Units are Placed under Units, Tens under Tens, and Hundreds under Hundreds, e*c. 
and the ſame may be Said of Tenths, Hundredths, Cc. of which we have the Fol- 
lowing Examples, which are only ſo many Inſtances of this Doctrine 


7 is Ws $ 


—— — 


2 r rene” — 
armory 


— —— — ET — 


i: of Subſtracting Homogencous Quantities from Homogeneous Ones, 782579 
2 that is, Units from Units, Tens from Tens, Tenths from Tenths, Cc. 63543 
L; If the Number is too Small, fromwhich we Subſtract, we muſt BorroW 
1 Unit from the Place above, and Repay it in the next Subſtraction. 719036 

2d. In Decimals 547 19.73 + 46,003 308,7 | 
+ 63. 14,32 3,078 | 25774 
Remainders are 546,37 21,4 43,4223 42896 


Which Remainders are ſuch, becauſe 3 Hundredths out of 10 Hundredths is 7 Hun- 
dredths; 7 Tenths out of 10 Tenths is 3 Tenths, and 10 Tenths, or Unit, out of 
70 Tenths, or 7 Units, is 6 Units, in the Firſt Example; And ſo of the Reſt. 

34. In Fractions, which have the ſame Denomination, . 11 Sago. be⸗ 
cauſe the sth. or 16th. Part of an Unit is here the Benomination, or Kind, or 
Sort of Quantities, which are to be Subſtracted from each Other; But if the Fract- 
ions are of Different Kinds or Denominations, as 4 and 2, they mult be Nec 
to the ſame, according to Artic. 3. Explanat. Probl, 1. chat is, to 1 and ⁊ and 
then Subſtracted the one from the Other, and the Reſiduum will be . 


4th. Ir is the ſame in Algebra; for x, or 4, or h c, or the / 2c, or x3, or or xx, 


or ax, Cc. are each of them Denominations, or Sorts of Quantitiesor Things, which are the A 
fame, and therefore may be Subſtracted from each Other; And all the Difficulty, as 


before, 


i {oral & 
' 4 ap. 8 
EPR 
x 
a 7 
1 


Probl, the 3s. 


Of Subftrattion in Algebra, Bock VII. 


before in Addition, will be in the Signs + and —; for which there may be this 
Short Rule, which was there, in Part, Propoſed ; That Denies or Deſtroys + or —; 
and + Affirms or Supports them; That is, if we Subſtract +, we Take away the Po. 


ſitive, and make it —, or a Privation; If we Subſtract —, we Take away the Priva- | 


tive, and make it +, or a Poſition; If we Add +, we. Affirm the Poſition ; And 
if we Ag —, we Affirm the Privation ; Thus =, =; >, ==+; + +=+3; 
+, ===; Or, Subſtraction is Performed by Connecting the Quantities with all the 
Signs of the Quantities Subſtracted, Changed into Contrary Ones, and then Uniting 
Thoſe, which arc Capable of it; The Examples Follow, which will Clear This. 


I2x+74 I beb2v/ac xt +5% 1147 ; +2 


* 


—— — errant. —— — 
— — — 


Remainders. N 1 $X3 e 7==V 3 ＋ 


WE mal only Hos Obſerve, in Reſpect of our Doctrine of the Expanſive and 
Contractive Forces; That the Expanſive Increaſes the e as +, +, or * Affirmed, 
= ＋; And the Contradtive the Contractive, as +, —, or — Affirmed, is =—; But 


the Expanſive Diminiſhes, or Deſtroys, the Contractive, as —, by or — Denied = +, 


and the Contractive the Expanſive, as —, +, or + Denied = 
 PROBL. 3. Let a Line of 4, or a Known, Number of Feet 5 Propoſed to be Di- 


vided into e, a Known Number of Parts; So that the Exceſs of the Second Part above the 


Firſt ſhould be &, or a Known Number of Feet; of the Third Part above the Firſt, c, 


or a Known Number of Feet; of the Fourth Part above the Firſt, 4, or a Known 
Number of Feet, &c. The Queſtion is, what is the Firſt Part, viz. the Number Unknown? 
Or, It is Required to Divide a Quantity Known, or Given, into any Number of Parts; 
So that the Greater Parts may Excced the' Leaſt by Exceſles Or Differences, which 


are likewiſe Given, or Known. 


In Engliſh, | In Algebra. 


1. The Quant) to be Divided, ind which is Known is. ne” 14 
2. It is Divided into any Known Number of Parts. | e 
3. The Firſt and Leaſt Part is Unknown. | x 


| 5. The Third, the Exceſs, c, of which above the Firſt is alſo Known. | x+c 
6. The Fourth, the Exceſs, a, of which above the Firſt is likewiſc 1 


Known, Cc. 4 7 
7. But all the Parts are Equal to the Whole Line. ex ed 


8. Therefore by Changing the Signs of the Equation as before. | ex=4a-b-c—d 
9. By Dividing both Sides of the eats by the ſame Quan- j _a=b=c=d 


tity. { * . 


26 

2 

2 
4. The Second, the Exceſs, b, of which above the Firſt is Known. x+6 4 
> 

9 


1. How all theſe ſeveral Steps are made has been already Explained, and ey do 
not want any Farther Comment. 

2d. Suppoſing 4 2 20 Feet, b= 2 Feet, c; Feet, and 42 = Feet, and e, ſince 
e e 5 3—7 

Feet 

5 4 

22 Fects x+b=2+2=4 Feet; x+=2+3=5 Feet ; * =2+7=9 Feet; and 2+4 
+5+9=20 Feet. be 5 

3d. The Syntheſis is; If we Take Four Times the Leaſt Number of Four Num- 
bers, and Add the Exceſſes of the ſeveral Numbers above that Leaſt Number, it 
will Give the Sum of all the Numbers; Thus 4X2+2+3+7=20. 

4th. The Canon for Finding out x is; If we take the Sum of all the RE 
and Subſtract all the Exceſſes, and Divide the Remainder by the Number of the 


4 Parts are only Conſidered, = 4; Therefore x = 


Parts, the Quotient will Give the Firſt nn Leaſt Part Required. 


72 5 | PR OBL. 4. 


„ 
* 7 TH 


3 
33 


Spare; What was the Number of the Poor! 


had in the 34. 15 


of the Poor was. ES 
6. The Sum of Money therefore, which he had, was. [3x—8=2x+3=25Pence. 


in the Following Examples, 


Chap. I. O Multiplication\in Algebra. 


and he Wanted Eight Pence, to Give each of them Three Pence; He 


| le | 
Poor People, Three Pence Over, or to 


therefore Gives cach of them Two Pence, and he had 


In Engliſh. 8 | In Algebra. 
1. The Number of the Poor People Unknown is. *. 
2. The Perſon, who Diſtributes, has ſo many Three Pences, 3 Pans 
as there are Poor, Excepting Eight Pence, which is. e 
3. He Gives to Each Two Pence, and there Remain'd in 
his Hands Three Pence, which is. e e a7 
4. But what he had in the 24. Step, is Equal to what he 


2x+; Pence. 


z3x—8=2x+3 Pence. 


F. And by Tranſpoſition of the Quantities to Contrary 
Sides of the Equation under Contrary Signs, the Number zx -2x=#=3+8=I1. 


THERE is no Occaſion for the Explanation of this Problem; nor of the Canon 
or Syntheſis of it. And however Low this Sum may be Put for a Diſtribution to Poor 
Pcople, 1 would not have it an Example of our Charity to them, but of the Penury 
or Generolity of Algebra, which can make the fame Letters Stand, for as Small, or 
as Great Sums, as it Pleaſles. | 


F. 5. MULTIPLICATION | is nothing more than a Repeated Addition of the ſame Of Muluipliea- 
Kind, Sort, or Denomination of Quantities ; Thus in Integrals 3X10,=30, is ro Add- 8 95 


ed 3 Times to it's ſelf; And in Decimals 3 r, g, is & Added Three Times to 


it's ſelf; So likewiſe in Vulgar Fractions, 2X3, , is + Added Twice to it's ſelf, 


and K, g, is + Added Three Fourths to it's ſelf, or, Reduced to the ſame Deno- 
mination, +FXF7F= =I, 1 20h that 20 ſuch Parts of a Unit are Added to 
it's ſelf, by 27 ſuch Parts of a Unit; And in Algebra aXx, Sax, is x Added to 
it's ſelf, as often as 4 Preſcribes; It is the ſame in the Algebraick Signs ++ makes 


+, becauſe it is + ſo many Times Added together; = makes , becauſe it is — 


| fo many Times Added together; But - makes =, becauſe — Denies ſo many 


Times the Affirmation or Poſition of +; And -= makes +, becauſe — Denies ſo 
many Times the Negation or Privation of —, and therefore makes the Quantity + 
And Conſequently ail Things will Proceed, as before in Addition, excepting that 
the Multiplicator is to be Conſidered as the Number, according to which the ſame 

uantity, or Multiplicand, is ſo many Times to be Added to it's ſelf; This will Appear 

I//. In Integrals the Procedure is, 4X5, then 4X90, and Laſtly 4X70c, and Add 
the Products together; Alſo in the 24. Example, 5X3 ; 5X40; 5X03 5X90o0 ; Then 0X3; ; 
OX4, Cc. afterwards 300X3 3 300X40; 3cOXO3 300X9000; And ſo 2000X3 ; 2000 


X40; 2000X03 2000X900o, and Add the Products together, by Placing the Units 


under Units, Tens under Tens, Hundreds under Hundreds, &c. 


Multiplicand 795 
Multiplicator 3 
ed e . 
Partial Products 3 | | Multiplicand 5 9043 
— 28 Multiplicator — © 7. 7 
Whole Product 3180 | 45215 
* ©2000 
Partial Products 27129 
18086. 


Whole Producte 208441 5 


24. IN Decimals, the Multiplication is the ſame, as in Integrals, Excepting, that 
there mult be as many Decimal Places Cut off in the Product by a Comma, or Mark 
Pp pp p e of 


$49 


ProBL. 4. A Certain Perſon was Deſirous to Diſttibute ſome Money amongſt ſome Prebl. the gib. 


cation in Hlgehrn. 8 Bock VII. 


* Diltadlon, as here are uch Decimal Places in the e and e 
= ' - _ _eand, in Order to Preſerve the Value of the ſeveral agg 180 air VOX TING too 
ce 4 Places in Integrals, Beſides the Unit. 57 | 55949 

1 Multiplicandss 72,4 en ee 50, 25 NR 20% EF 03 IF 
Muliplicators = 22 P 


— 


"$518 © © T 738050 
Partial Produkts 1448 Partial Products 35 126 3 117075 
| W Product 2099, 6 10036 7 ts 39025 
1 > aft =. WOT Product 137,995, : | Whole Produdt,« 0,05151300 


34. So likewiſe in Common Ftactions Multiply. The Nementors into the Nume- 
rators, and the Denominators into the Denominators; thus 2 N 2 * 1 Ge. for 


775 


* 0 


the Reaſon before Alledged. +5 2800} ne was 
 _ 4th. Tnvs alſo in Radical Quantities 5 the rom „ we nen Multi- 
ply the Quantities under the Radical Sign, and Prefix the ſame Sign, Multiplication 
being only a a HE Addition; VS V5 3  abXy/ca=y/ ; 5 + hs Say, 7 
=/, 35a , 7c. 

I In Algbraick4 Quantities, which Conſiſt of ſeveral Parts, we are to Muttiply 
all the Parts of the One, into all the Parts of the Other in the ſame Way and 
Manner, as is done in Numbers, always Obſerving to Multiply the Numbers into 
the Numbers the Species, or Letters; into the Species, or Letters, the Signs in- 

to the Signs, the Roots into thE Roots, the Numerators into the N . and 
the Denominators into the Denominators; The Examples Follow.  — 4 
= Multiplicand aa N ac be MUNIPHennd® © a+ 
ee Serto Mulciplictor - e = as 01 7 eee, „„ T 
= = Leere $1100? Jer | ab+bb — 

42 $2aac—abc 77 LI. aa rab 5 
Product 5 ae ee e „„ aat2ab+bþ 


r 
2 OD 1 
23 


n 1 * Ie 2 * I = = 
= — 1 5 7 Ihe = Sa Es : = ö _— 
SEL — — LOOM Bog] r 8 Sans x + = 4 rg _ 8 8 TY a 4; 


RL 
Rh 


8 ne im. 9 = E 1 
n 5 NOR PROM \ —_— Soon EO OUS Tec So ot; tk has + 222 ie Fu 7 5, * _—— RT 
— 98 or mo rarer ty pany IPs rfl bd — M4 — — * 9 + DION : 5 CS q S „* — 
— LET 2-CARIBTL I IT IHE EA ena 022 ues — — — X % — = 1 ww, = 5 — 
2 III n 12 N * - ROS at In Fo 3 I eng. 8 n n o A 1 — 
n — * Nn r N r Ta 4 n Bd 4 "a" TR = 
- N A ya : a 2A ASE * Ya. 5 * B — a r 
8 bi * £274: 2 _ ETD IS SC —yE — n 2 — — /// ns nt 
* a - - — * . A A SECIS — — ft — NILS 
— 23 — 8 -— Inge * . - en” re nat Rag —— x 2 Y T —— — 
Nn 


Aras 


rr 
SEA 


8 1 Ee De 
— EET, ooo 
— 7; 
Irs 


4 : X 7 5 4 123 88 
3 . 3x00 25 I 5 
A net PSPS os AS Os are ot: 
PLES $4 Ns c ; 


Multiplicand att int oi Multiplicand PT? yp ＋2 25445 
Multiplicator 44 Multiplicator W —2ay+ an 
: Lab . ,  aayy+248 2 

5 aa ab f 2a) 7 ; 
Product 44 *—bb 1 J* +2493 3 ED 
5 Product 5 — 3 aa + _ 7 2 ; 
Multiplicand 2 VE | 4 
Multiplicator za+V= # | 
9 55 


. 7 1 1 
ca | Bo 


32% 
5 


5 


_ 


Product Eagan 


N 


In which fe the Juxta-Poſi tion of the Letters always Signifies the Multiplica- 
tion of the Quantities Expreſſed by them, 43 Zaaa=aXaxa; a*y? ZAAYYZAXAXjX, 
Ce. but 3a=a+a+a; 2a=a+a, Cc. and Denotes the Addition of a, or the Mul 
| tiplication of 3, or 2, Xa, =34, or 24. 

Frobl. the 5th. PROBL. 5. The Sum of Two Numbers being Given” 4 a, and the Difference of the 
Squares, 6, it is Required to Find the Numbers. A Square is any Quantity or Num- 
ber Multiplied into it's ſelf, as is before Said, 

5 In Engliſh. In Algebra. 

1 5 1. Two Unknown Numbers are Sought, | -“ | 

whoſe Sum is Known or Given. | A—x} 

. Their Squares are. XX. AA—2AX-+XX, 

3. The Difference of the Squares. | 4#—2ax+xx—xx=aa=2ax, 

4. Which Difference is Equal to 6. aa =24ax<=b. ONE 

5. Or by Tranſpoſition of the Terms, | 1 „ 
and Dividing both Sides by 24. NV. 


ND re NEE 


n 8 * * 7 — 3 
— ——U— — I Ire pn — — Io 2 = 2D 2 
— 2 —— 2 — — — 9 32 
ac a > - INE 8 1 OS. 8 8 7 yo * EO x: Fa 2 ; A ip _— ONSET r 2 * 4 > r * 2 * 83 — * 6 
r „ a es; AC ray 2 8 — ann os REY obo wy 3 RES 1 rho; 22 < BEA 5 9 8 P 8 & r 2 rr 
1 8 * * 5 9 p 3 B N —— 8 . 8 : e . f e rig : 3 1 5 4 
. 2 6 # - 5 F * * 3 1 =» * irs 6 rb * 3 8 p * 6 L * * 2 * * * 1 SIPS. > TAI 2 © 5 


—— —— 


1 — 24 p > > — rr — - * — - 
\ - l | e not re IEEE." ee nr oe ode no . nnn 
„r r 2 22 222... .. REES . —— 3 
n = = oy | ates oo he OST En IN — Th aaa ER: > = —— — 
* yn — =" . 8 — DIY * = 3s £ Zo Fa 7 S 
8 2 8 — .. It _: fr SE = Ter . 
ju L * 


22, 


9 * —— — — 
1 —— RY IT IE re 1 — 
PCG Prot” oo, PIES EI rt 
l " pg” 9 * 


24 Pr 
EXAMPLE? 


Chap. I. of Multiplication'i in ve 


| EXAMPLE. 4758, b=16, X=64 — 1624 783. AXE 53. -The Canon and Syntheſis 8 
are Eaſy. | 16 


Pen 8. Af Two Letter Carriers 4 and , wie ate at 59 Miles Diſtance, ſhould 71-4. the 6 
ſet out in the Morning to Meet each Other, and 4 ſhould go 7 Miles in 2 Hours, 


and B 8 Miles in 3 Hours, but B ſhould ſet out an Hour Later than 4, the Queſtion 
is, how many Miles A will have Gone, before. he Meets B. 


SOLUTION. 1. The Length of the Whole | 
Way Performed by both the Letter-Car- 59 Miles, 
riers, A and B. 
2. The Length of the bs which 4 
Performs, before he Mects B | 
3. The Length of the Way, which B x Miles 
Performs. 7 
4. A Diſpatches 7 Miles in 2 Hours, | = Hours; Becauſe 
and therefore in Proportion will Diſpatch | aut. Howr. adit. Hour. 
his Whole Journey in a oat eng. 
1 


* Miles. 


5. B Diſpatches 8 Miles in 3 Hours, Hours; Becauſe 
and therefore in Proportion will Diſpatch. | a, pwr. ac a 


his Whole Journey in Us 
| J | * = | 8 3: z: 59 *. 
6. But B Sets out one Hour Later than A, | 
and therefore the Number of Hours, which | = | 
B Travels, will be Equal to the Number | 2X_,—177-3*, Hours. 
of Hours, by the 4th. and 5th. Steps, which | 7 8 
4 Travels, Abating or Subſtracting One. | 
af ; 2x Tf / er 3x, 
7. And by Tranſpoſition of the Terms. | — 5 I. 
8. By Multiplying both Sides by 8. En r77-3xt8, 
9. Multiply both Sides of the Equa- . 
tion by 7. | I 6X=1295—21X. 
10. By Tranſpoſi tion 105 the Terms. 37X=1295. 
11. Divide both Sides of the Equation Bos ett | 
by 37, and the Journey of A will be.] x#=35 Miles. 3 
And the Journey of B. | 59-x=59—=35=24 Miles. 
12. And A Travelled 10 Hours, and B 9, _ ——5 Sele Hours. And, 
For, by the 4th. 5th. 6th. and 11th. Steps. | *, 0 
— 29 = — 
7 8 
177 3K 


ü 3. A Travelled at the Rate of 7 Miles . 
in 2 Hours, and B of 8 Miles in 3 Hours, | 7X5=35 Miles. 
for A Travelled 5 Times 2 Hours, and 3X8=24 Miles. 
B 3 Times 3 Hours. But, } | 


The Canon and Syntheſl s are Eaſy, and the 4th. and ;th. Steps are Explaincd by the 
Doctrine of Proportions, or the Golden Rule, or the Rule of Three, which is, That, if there 
are Four Numbers, which are Proportional, as 2: 4:: 3: 6, The Two Extremes, 
Multiplied into each other, will be Equal to the Product of the Two Middle Ones; 
and therefore, if the Product of the Two Middle Ones is Divided by the Firſt Pro- 
portional, the Quotient will give the Fourth, or Laſt; Thus 2X6=4Xx3, and there- 


4X3 _ | 
6. It muſt be Obſeryed here, that: ::: Or. :. are Notes of Quantities 


fore 


being Proportional. 8 3 
5 P pp p p 2 ot le 44; The 


"The 


ky PROBLEM Propoſed in more e Terms. The Celerities of Iwo Mo- 


bile's, or Moveables, A and B, Proceeding in the ſame Courſe, being Known, or Given, 


EV together with the Interval, or Diſtance, "of the Times and Places, from which they 


begin their Motion, it is Required to Determine the Meta, or une or Point, 


in which they will Meet. 


SOLUTION. 1, The Celerities of me Two : 
Moveables, A and B, are Known, or Given, | 


that is, 4 Paſſes thro' the Space c, in the 
Time f; And 3 thro' the Space a, in 


the Time g. 
2. The farts] or Diſtance of the 


| Places, from which they begin their Mo- 


tion. 
3. The Interval or Diſtance of the 


Times, from which they begin their Mo- 


tion. 
3 4 and B Tend tae ſame 


Way in their Motion, and A is the Far- | 


theſt Diſtant from the Meta at the Be- 


ginning of ſuch Motion, That Diſtance, : 8 


being Unknown, may be Called. 
5. Therefore the Diſtance of B from 


the Meta will be. 
6. And Conſequently, the Time, in 


which 4 will. Paſs thro” it's Whole Space | 


x, will be by Proportion. | 
7. And the Time, in which B will 
Paſs thro it's Whole Space xe, will be. 
s. If therefore B Begins Firſt to Move, 
ſince h is the Interval, or Diſtance, of the 
Times, let Y be Added to the Shorter 
Time, and the Times will be Equal, that is. 
1. Multiply both Sides of the Equa- 
tion by c, and then by 4, and it will be. 


2, Tranſpoſe the Quantities under Dif- 


ferent Signs, and it will be. 


3. Divide both Sides of the Equation 


i by ca—af, and the Numerator and Deno- 

minator by c, and it will be. i 
9. If 4 Begins Firſt to Move. Then, 

Repeat the 3 Steps as before, i. e. 


1. Multiply both Sides by c and 4, it will be. 


2. Tranſpoſe the Terms, it will be. 


3. Divide both Sides of the Equation ö 
by f4—ce, and the Numerator and Deno- 


minator by c, and it will be. 


; 


space. Time. 


i offs Of: 


Space. Time, 
d. 8. 0 B. 
6. 
5. 
A 5 Meta 
1 EE. x 


Space, Time, Whole Space, Whole Time. 


* 
E, Becauſe : Fr: . 
| 5 „ 57 

Lhe | Secs Time Whole Pa Whole Times | 
, Becauſe d: ge Ke: Do — 


7 


2 * ANI 


5 = . and eta re. 


CC 3 Tcge. 


= h+c e , Sage ge 


28 5 af 


COX= 33 
g cah—ege. 


| _tah—cge ah—ge 


= 


— — ne—_— 3 


5 


ExANPL FE. 1. If B Begins Firſt to Move, Suppoſing the Sun to Proceed, every Day, 
One Degree in the Ecliptick, and the Moon Thirteen, and that the Sun at a Certain 
Time is in the Beginning of Cancer, and that, Three Days after, the Moon is in the 
Beginning of Aries, the Place of their Fe Conjunction is Required. 


1 Let the Moon be 4, and the Sun 
3; and ſince they both Tend the ſame 
Way, and B or the Sun Begins to Move 
Firſt, for A's, or the Moon's, Motion 
does not Begin till Three Days after, the 
_ Diſtance of 4, or the Moon, from the 

Meta, or Place of Conjunction, will be 
by the vo and vi Steps. 


"I 


© 


] 


e Hel 4b eb 
„ 


2. By 


ERIN 


Chap I. 


2. By the 4 2d. and 3d. Steps and 
by the Preſent 9 


© | And therefore by Subſtituting the |* 
Known Numbers inſtead of the Letters. 


4. Lay 1004 Degrees upon the Eclip- 


tick, from the Beginning of Aries, for | 


that will be the Whole Journey of the 
Moon, before it Meets, or is in Con- 
junction, with the Sun, and the Meta 
will be at 104 Degrees of Cancer ; For it 
is 90 Degrees from the Beginning of A- 
ries to the Beginning of Cancer, and 10+ 
beyond, but 9c+104=100+ Degrecs. 

1 The Sun's progreſſion therefore in 


Was 


The Moon's Progreſſion in the ſame 


Time. 


Of. Abbate fn lier a: - 


Degr. Day Degr. Day Degr. Days 
i 643: £555 5. 6=90 3, 52% 
Keb _ 13X190+13X1%3_ gee+dh 
, INI 2 
 1IX90+1X3 _ 1170439 1209 9 
3 — — — lock. 
I —=-L 13-1 12 * 
Days Days Day 
T 
Degr. Degr. Degr. Degr. 
3. T7 F 45> 105, 
Degr. Degr. Degr. Degr. 
0+7X13, =91, 44 1 00E, 


ExAMpLE 2. If A Begins irſt to Move, Suppoſing the Sun Proceeds every Day 
One Degree in the Ecliptick, and the Moon Thirteen, and the Moon at any Cer- 
tain Time ſhould be in the Beginning of Aries, and after Three Days, the Sun ſhould 
be in the Beginning of Cancer, the Place of the Following Conjunction is Re- 


quired. 
t. Let the Moon be A, and the Sun 


B, as before, and ſince they both Tend 
the ſame Way, and 4, or the Moon, be- 
gins to Move Firſt, the Length of the 
Moon's Journey, or it's Diſtance from the 
Meta, or Place of Conjunction, will be, 
by the 4th. and 9th, Steps. 


2. By the iff, 2d. and 3d. Steps, and by | 


the Preſent Example, as before, there being 
only a Change of the Signs. 


+: And therefore by Subſtituting the 
Known Numbers in the Room of the 
Letters. 


4. Lay 94+ Degrees upon the Ecliptick 
from the Beginning of Aries, For that 
will be the Whole Journey of the Moon, 
before it comes to the Meta, or it's 
Conjunction with the Sun, and the Me- 
ta will Fall, at 4 Degrees of Cancer, 
Becauſe, from the Beginning of Aries, to 
the Beginning of Cancer, is 90 Degrecs. 

5. The Moon's Progreſſion therefore in 

Was 


The Sun's Progreſſion in the ſame Time 
£S 2. | O 


Was 


þ 


| 


ch cah—cge _ ah— adh—ge 


fag Eel 

Degr. Day 

c=13; I; 

Degr. Day 

—TI; g IL; 

Degr. Days 

4290; =. 
—I3XIX3—I3X1X90 

e INI L3XI 
191190 IT © 
== Ds, $945 ee 


90 ＋44 294 Degrees. 


1 2 Days. 
3X13-+4X13 +2 I3=947 Deiker 


+ 4 + 4 Degrees. 2. Cs. 


9 
I 
ph. 
9 
<4 
0 
TY 
-_ 
be, 
x2 ? 
$ 
. by 
—_ 
. 
3 
& 
4 
4] 
0 
1 


$54. Of dul, in Z 2 0 
"Cas. 3. If the Two Mobiles, orf £11 


Moveables, do not Tend the Same, but | 4 = LON 
Contrary Ways, that is, Meet each O- O „ 
i: ther in x. 33 
EH e, d OF, the Diſtance of 4 from Fre 
. the Meta x, which is Unknown, be. = 
2. Let the Whole Line 48, or the 
Diſtance of A from B, which is Known, e. 
or 4 be. 
. Therefore the Diſtance of B; from x 
will be. | 
4. The Celerities of the Two Mo- 
veables 4 and 3 are Known or Given, 1 Time. 
Namely, 4 Paſſes thro' the Space c, in F. of A. 
the Time f, and B thro the Space 4, in Space. Time. 
the Time , as before. 
5. The Interval of Diſtance. of the 
Times, from which they Begin their Mo- h. | 
tion, is as before. | - E | 
6. The Time, in which 4 Performs it's 6, 2 | = 
Space or Journey, x, is. for, e: x: TT. 


7. The Time, in which B Performs it's | ge—gx cx 
Space or Journey, ex, is. 2 __ for! 455 LETS 2 * 1 
8. To the Leſſer of which Times Add a F 
y the Interval of them, and they will be- | fo 3 ge=ex | ® ; 
come Equal; That is, if 83 Begins Firſt CY EO ore 
to Move, the Time of 4 will be the Leaſt, | 
to which Add h, and they will be Equal. 


| | dfr+cah=ege—cox, and, 


And by Multiplying, Tranſpoling, and | Sp page or, 


Dividing, as before. . 


9. If 4 Begins Firſt to Move, the Time | g Le 
of B will be the Leaſt, to which Add bh, | 4 7 
and they will be Equal. 1 

„„ **, or, 

And by Multiplying, Trauſpoſing, and afx+rex=cge+cah, and, 

Dividing, as before. — 
| TS | , 


N 1. If 4 Begins to Move Firſt, the Firſt Example is That of the Two 
Letter-Carriers, and i is Exactly the Same, as before Ser Den In which, 


DIG 


1. Since they are Two Mobile's, which T 
Tend Contrary Ways, or Meet each o- e KA BZ 
ther, and 4 Begins to Move Firſt, his | = e 
Journey will be, according to the 9th. Step. 

2. And by Subſtituting the Known 


Numbers in the Room of the Letters, cy; f=2 3 des; g=33 e=593 =I3 


which Expreſs the Known Gn eee eee 
The Journey of A is. FB „ „ 


_1239+56__ 1295 
| 221416 7 
The Jouttcy of B. © eK 2259-35224 Miles. 
;. The Progreſſion of A in the Time | 1+9Hours. | 
was in Length }{35F317=35S Miles. 


=24 Miles. 


CONES 


Nu 1 


Chaps e Da een ee 


The 8 of B in Length, in the | 


fame Time, was [o+24= ** Miles 55 
| EXAMPLE: 2. If B Begins to Move Firſt b gebb 
x. Tue * of A will be. 1Jx= TR 


I eee 1185 
2. 3 by Subſtitution of the Known 232 7% 89075 2 37 


And the Journey of B. A5 314 7 Miles. 
3. The Progreſſion of A will be in Time. 1 + 9 + 155 e 


= 105 Miles. 


8 


1 Length, in chat Tic ime. 


TC;1 3 tt 3; 094 4 WET 00 Fr f VII. Hout. Mil. Hour. 1 
becaule TJoXzE=3142; and 3: 1:: . 
e 40 Miles 7 
Progreſſion of. B in the fame Time. 25 ＋24 + 47 Miles. 
| The p 1 Hour, Mil. Hour 
OS 2-0. y 4 & 7 
But eren n „ 


I: ſhall . this problem with the ig, Belonging to "cls Laſt Example of i its 


Which will Shew, into what Prodigious and: Stupendous Depths Algebra Leads us, 


which yet is only a Fourth Caſe of the General Problem, and into which it would 
be Impoſſible for the Greateſt Genius amongſt Men to Penetrate, tho' Endued with 
the Utmoſt Sagacity ; And which Canon is no more than Tranſlating the Algebraick Ex- 
preſſions of x, in the Laſt Inſtance, into Thoſe of our own Language. 

CANON. IF there are Two Mobilia, or Moveables, A and B, which Tend in their Motion 
to cach other, and we Multiply the Space, which 4 Per n a Time Given, into the 
Time, in which 3 Performs a Space Given, and we farther Multiply that Product into 


the Interval or Diſtance of Places, from which they Begin their Motion; And from 


this Laſt Product, if we Subſtract Another, which is Formed from Multiplying the Space, 


which A Performs in a Time Given, into the Space, which 3 Performs in a Time Given, 
and Thar likewiſe into the Interval of Times, from which they Begin their Motion, and 


then Divide the Difference of the ſaid Products by the Sum, which Arifes from Mul- 


tiplying the Space, which 4 Performs in a Given Time, into the Time, in which 3 


Performs a Given Space, Added to the Product, which is Made from Multiplying 
the Space which 5 Performs in a Given Time, into the Time, in which 4 Performs 
a Given Space; The Quotient will Exhibit the Length of the Line, or SPACE, which 
A will Perform, or Paſs thro, before it Meets with B; If B Begins it's Motion 


_ Firſt. Thave Said, that no Human, tho' the moſt Exalted Genius; could ever Poſſibly 
Arrive at ſuch a Concluſion, without the Aſſiſtance of Algebra; Angelick Natures 


yet may Comprehend all this at One View, From whence we may in ſome Mea- 


fare Form an Imagination, how Vaſt and Aſtoniſhing the Divine Knowledge muſt 
be, which Contemplates at Once all the Mutual Relations, Proportions, and Depen- 


dences of Things, in Univerſal Being ; That is, Ten Millions of Millions of Millions 
more, than are : Comprized or Contained in the Preſent Theorem. 


. 6. As Multiplication is a Repeated Addition of the ſame Quantity, of Number, of Diviſion 


according to the Preſcription of the Multiplicator; So Diviſion is a Repeated Sub- 
fraction of the ſame Quantity, or Number, according to the Preſcription of the 
Quotient. Or, Diviſion is Performed by Inquiring, how many Times the Diviſor is 


Contained in the Dividend, and Writing down ſo many Units in the Quotient; and 


this is to be done, as often, as the Diviſor can be Subſtracted from it; Thus in In- 
tegrals = =4, Or 3) 12 (4, where the Quotient 4 Shews, that 3 the Divifor may be 
4 Times Subſtracted from, or is 4 Times Contained in 12 the Dividend; So likewiſe 
300) 1200 4. 3 eat 300 is 4 SES Contained | in, Or may be Subſtracted from 1200 

Cc. In Decimals r) i= (4, or 10 72. (4, Cc. Declares or Expreſſes. the ſame of 
the Tenth, or the 1 Parts of a Unit, &c. which was before done of Units, 
or Hundreds, Ce. Likewiſe in Vulgar Fractions of the fame Denomination, it is the 


ſame, 


$56 Oy Diviſiun in Algebra 

= fame 3 as in Decimals, 47 52 0 4 Explains, 'chit A are'4 Times Contained in, or may 
Y | be Subſtracted from Fi and in thoſe of BiEcrenc- Denominations, 70 7 5 * Shews, 
5 that the Numerator 2 may be 3 Times Sabftracted from 6, and ws; Denowinator 5, 

7 Times from 35, that is, that = 1 may be Subſtracted & from 3. Nor is it other- 

wife. in Algebraick Quantities —- . or a) ax (x, Signifies, that 4 is x Times Con- 


\ rained in, 'and therefore may be x Times Subſtracted from ax, for a ar A0. It is 


alike in the Algebraick Signs; . or +) + (Þ+: that. is, + Divided by + makes 


+ in the Quotient; zecauſt it Denotes, that + in the Diviſor is ſo many Times 


Poſi tively Subſtracted in the Quotient from + in the Dividend. = =+, or =) = (+, 
that is, — Divided by” makes +*in the Quotient; Becauſe it Shews, that — in 


the Diviſor is is ſo many Times Poſitively Subſtracted in the Quotient from — in the 
Dividend, + ==, or 135 x 1 that . — Divided by * makes — in n the 8 


73 in the Diviſor Regel fo may Times. Tah + +=- * — + 15 that is ＋ D* 
i | vided by — makes — in the. Quotient; Becauſe it ir ieans, that — in the Diviſor is 
ſo many Times Negatively Subſtracted in the Quotient from + in the Dividend, or 
that + in the Dividend Contains — in the Diviſor Negatively ſo many Times. 

- © FRoM whence, Compared with what goes before in the Maltiplication of theſe Signs, 

will Reſult this Short and General Rule in Reſpect of them; That Multiply or Divide 

with like . wy the Product or A -- +: hp will be +, if Wien BANKS an 3 


For ＋ * + or. —9 — erf ers or = =+; And ＋ N=. or e or - i erf = 
Or, which is the ſame, | 115 or —X=, or +) +, or = —, =+; And N, o 
S or —) +, or +) > ; The Examples Follow. 55 


2 1þe Is Integrals arid . Fw. 7) 371 (53 FF n= 
Bj any Times 7 in zy: Anſwer, „ Times. 35 © N | © {| 
Write 5 in the Quotient, which Multi- 21 2 $)4798,0000{208 44=,6086þe: f 
ply into 7 the Diviſor, and Subſtract the 21 46 

Product 3 from the Dividend 3 and | O y TS 19 
there Remains 2, to which bring down 00 5 | FE 
in the Dividend, and Add it to 2 or 20, Ie, 1 
and then Proceed as before. And ſo in 0 
the Second Example, in which after a = 
Diviſion is made of the whole Number, 1 
there Remains 14 to be Divided by 23, = . 
which may either be Expreſſed by a 20 
Vulgar Fraction 44» or by a Decimal O 
608 6, &c. by an Addition of ſo many 186 
Cyphers to the Dividend, and Continuing 184 Ex F- 
the Diviſion, and then Cutting off ſo e ra 5 
1 many Decimal Places in the Quotient, Ty 5 
4 as there are r Added in the Dividend, becauſe the Diviſor is a whole 

N um ber. Ry __ 7 . 
_— _.. Tavs likewile, - > » = » 46,1) 3218 (0,07639, 9015 20844115 (2305 EZ 
= In which Firſt Example of Decimals, 3227 18086 

ö Diviſion is Performed Exactly, as in 2948. 27581 _ 
the Second or in Integrals 3 Except= - 2766 | 27129 3 
ng, that after Diviſion, there muſt _ I820 45215 
be ſo many Decimal Places Cut off 1383 45215 
by a Comma, or ſome other Note 4370 O 


of Diſtinction, which together, with 
thoſe in the Diviſor, may be Equal to the Number of Decimal Places! in the Dividend; 


For there are 4 Decimal Places Expreſſed i in the Dividend, and 2 Underſtood, by 16 
many 


— 


* 4 * 4 3 bY * 8 A LI > 1 
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Sede = to 4. K 


of Diviſun in Algebra. 


Diviſor, and Conſequently there muſt be 5 Decimal Places in the Quotient; The 
Reaſon is, becauſe. the Diviſor and Quotient in Diviſion, Anſwer to the Multipli- 
cator and Multiplicand in Multiplication, and the Dividend. to the Product; But it 


vas before She wn, in Order to Preſerve the Places, that there muſt be fo many De- 
cimals in the Product, as there are in the Multiplicator and Multiplicand, and there- 
fore there muſt be ſo many in the Diviſor and Quotient, as there are in the Divi- 


dend; For Diviſion Reſolves, what Multiplication Compounds; 


Allſo, 72,4)2099,6(29 3, 18) 137,99 52,7 0,0132)0,051513(3- | 
5 „„ = 10036 VVV 5 


5518 . 37635 1191 
6516 35126 1188 
4 25090 e 
c 88 
. —— 722 
. 264 
me 66 
0 


F ? 
. 


* 6 
EF + 7} VTV 
ET A Lo. . N 


In all which Inſtances or Examples of Decimals, Diviſion is Performed in the 


ſame Manner, as in Integrals; Excepting, as before, that after Diviſion, there muſt 
be to many Na e Places Cut off in the Quotient, which together with thoſe in 
the Diviſor, ſhal 


1 
$8 44 3 


p er, to it in the : 


1 
6 


2. Iv Common or Vulgar Fractions Divide, for the ſame Reaſon, the Numerator 


* 8 * 45% 


.nexing, 2 Cyphers to it in the Operatiqn.;c4 1, 11 |, 


by the Numerator, and the Denominator by the, Denominator ; Thus 3) + (=+ 3 


e . un which, and 1 B 
(=) EF-x In which, and in all other Caſes, the Signs are to 


be Divided by the Signs, the Numbers by the Numbers, and the Species, or Let- 


ters, by the Species, or Letters, the Roots by the Roots, the Numerators by the Nu- 

merators, and the Denominators, by the Denominators. 

8 : %%% EET ES | TE, 
Tus likewiſe 5) f (= 3 and ) 5 ( Becauſe theſe Kind of Fractions, which 


are not Reducible by the Former Method to any other Terms, are Firſt to be Redu- 
ced to the fame Denomination, by Multiplying 7 the Denominator of the Dividend 


into 5 and 4, the Numerator and Denominator of the Diviſor, and 4 the Denomi- 


nator of the Diviſor, into 3 and 7. the Numerator and Denominator of the Divi- 
dend, and by which £ becomes = to A, and 3 = to , for Ratios Multiplied by 
Equal Quantities, as was before Said, are ſtill” Equal; And afterwards the Numera- 
ror of the Dividend 12 is to be Divided by the Numerator of the Diviſor 35, ac- 


cording to the Principles before Explained; and the ſame is the Caſe of 7 70 78 Which 
| a = ORB wet 8! IO: wie Doll Wis: - 9 TRIER DPE I G 

alſo is Applicable to any other Quantities, however to. Appearance Intricate and 

Involved. 5 = e 


34, IN Radicals, / 3) VIS (V; Vea) V abed (Sab; V. 5ayy) Vs, ; Saal 


Fa) Ya*bb (SLC 


c CC | 


(SV az; which is Proved by What Forcgoes in this Sect- 


C 


jon, and by Multiplication in the Former, which Compounds, what Diviſion Reſolves; 


Thus the y3XV3=y ts; YoaXYab=Yaba, ere. 
4th. IN Algebraick Quantities, which Conſiſt of ſeveral Parts or Members, we 
are to Divide or Subſtract all the Parts of the One, by or from all the Parts of the 
Other, if Poſſible till there is no Remainder, _ Obſerving the Rule Given under the 


8 Head 
= Qqqqq 5 0 


many Cyphers being Annexed in the Operation, and there is 1 Decimal Place in the 
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fio on of them, that! is, aS AAAS, 10, 9) 42 Suu 2 che. 1 
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Suitably in the Intermediate Places, as in | 
other, Thus, FO 64:1 2 den 


3 LEY 
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oy _ W 7 
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OO T — dee 

0 +3ax 5 1 47 — aab 
| +3ax_ 0 O zA, abe 
3 - O * ! _ % 
„ or abe. bbe 

0 5 ee 
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Annexed. 
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Head of Vulgar ne Article 24. of Dividing the Signs by the Gen kf; Ra. 
dical Notes by the Radical Notes, the Numbers by the Numbers, the N umeratots 
by the Numerators, the Denominators by the Denominators, and the Species 
by the Species; In which Laſt, as the Juxta-Poſi tion of the Letters Signified the Mul- 
tiplication of them, . the Separation of them from 8 other, wes the, Divi 


| IT muſt be Farther: Remarked, that ks Terms of hes Dividend rhe the Divibor 
= are to be Ranked and Diſpoſed, according to the Dimenſions of ſome one Letter 

| in both Quantities, Placing the Higheſt Dimenſion' Firſt, and the Loweſt Laſt, and 
Nambers 1 000, 100, 10and 1 Succeed cach 


mY eee 12238 Hees Tae 5 (Saal 


"vi Which lbb che Way of Prbretiling' i in * Fir; es the Diviſor Con: 
11 of a Single Member only, has been already Explained; For it is no more than 
Dividing 4a, then 3ax, and afterwards —xx, by a, and Multiplying each Quotient 
into the Diviſor and Subſtracting the Product from the Dividend; In the 
where the Diviſor Conſiſts of Two, or More Members, the Letter or Seck a, ac- 
cording to which the Dimenſions are Ranged, a#®, a*, 9 45, is made Uſe of as 
the Diviſor, and the Quotient is Multiplied into both, or the ſeveral Terms of it, 
and the Products Subſtracted from the Dividend; Which is Agreeable to what is 
Practiced in Numbers; As 23) 4798 (208, &c. where we Divide 47 by 20, and 
the Quotient is 2, which yet is to be Multiplied into 23, and the Product 46 to be 
Subſtracted from the Dividend 47, and ſo of the Reſt, according to the Example be- 
fore Alledged; To Rare . Target Me RS: n or Inſtances are 


7 . 


9.2 


< 
44 
Dog 
1 2 
Is, 
{#4 
WY 
5 1 
CY 
wy 1 
ob 
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„ 
oY d: 


8 
25 
al 
N 
* 
1 
3 
2 +3 
Well 
9 
> 1 
36 
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be likewiſe by Proportion, 


Fx 


Fan — 
dance) arc 
—4 ce | * 
—Aac*% | | 


88 rn 


* 


Thos alſo, «403 4 3 "$04 


44 ab 


O hav aur 
—ab—bb 


1 


„ 
| 5 y—2ay+an) 1**—34aayy+343 5 24. bee 


. 
0 + 2am? —4Lanyy 
+2493 — 4aayy+243 y 


O 


a 4 
aa — 


O © O 


Laſt, an+aby 2+bb) a* * * * +b4 (aa—aby2 +bb 
a* ＋ by 2 +aabb 


O- 2 —aabb 


a bY 2—2aabb—ab*y 2 


Phone, 7. The Power or Force of any Agent being Given, to Find out, how 2rebl. the 7th. 
many of ſuch Kind of Agents. will Produce a Given Effect 4 in a Given Time 6, 


1. The Power of any Agent Given is 
to Produce a Given Effect c in a Time 
Given d, © 

2. A Certain Unknown Nomber of 
ſuch Agents or x, will Produce a Given 
Effect A, in a Time Given 6. 

3. The Effect therefore of the ſaid 4. 
gent in the Time „ will be by propor- 
tion. 

4. The Effect of x ſuch Agents willſ 


ExAMpLE, If a Clerk, or a Scrivener, 


can in 8 Days Write out 15 Folio Leaves 


or Pages, how many | ſuch Clerks, or 
Scriveners, are Required to Write out 405 
fuch Folio Leaves or Pagcs in 9 Days? 
Anſw. 24. For, 


FED thas Fhis- is a True Solution is thus 


Proved by keaporrkon, Becauſe 


Prost.. 8. The powers or Forces of 


Effect 4. 


|— . becauſe. —. 4: : 1. x= 
be © a bc 


oO -aabtb tab>y2+6% 
+aabb abs Y 2-+b4 


2 e 8 


Effect. Time. 


„ Of 1 Agent. 


Effect. Time. 
4  # of x Agents. 


A 


Time, Eff. Time. Eff. 


'. becauſe 4 7 15 6. 7. 


"BE, Eff. 50 Ag. 
ad . ad 


be 


A=40<, c 15. 428, b=9. 
ad _405X8 3240 


— . — 


„ 


Days. Fol. Days, Fol. 


* I 9. ö; and, 
Ag. Fol. Ag. Fol. 


[ i684 :{ 234: 405. 


ſeycral Agents being Given, to Determine 2robls rhe gt. 
the Unknown Time x, in which Together and Jointly they will Produce the Given 


. 


Book VIE. 
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ö 
1. Let the ſeveral Agents be 4, B, C, ra. Time. 
and let 4 Produce it's Effect A in the e of 4 ! che Agent. 


Time e. 


2. B Prod es Effect b in the be. rige. 
Time f. * f e . F. of B the Agent. 


3. C Produces it's Effect 6 10 the | Effet. Time. 
e. K. of C 1 Agent. | 


W 


x=* Time. 
. 


Equation by the ſame Quantity. 1 8 


ExaMPLE. Three Day-Labourers, 4, B, C, can each of them Perform a Certain 
Work or Task Given in a Time Given 


4 can Perform it once in Three Weeks. | a=1, b=3, c=5, 4=1, e=3, 

B Thrice in Eight Weeks. f=8, g=123 

C Five Times in Twelve Weeks. . 0 : | 

The Queſtion is, in what Time, they | «=7"7< =IJ3+.£ Weeks 
can all of them together Perform the | r? 4 a 
ſame Work or Task? Anſw. in 6 Days 1 


Time : 
4. 43, 5 Proddce their Effet 4 f in | Eee. Time. | | | 
5. The Whole Effect therefore of 4 LS "Time, ex Time. 26 
Ax ax 
will be by Proportion. PS: Pecanſe, 0; Bi x2 _ of A. 2 
6. The Whole Effect of B by OT: * „% 0 2 5 2 
tion is. | „ 0 . Rok, 7 b:: r: = of 2. 1 
7. The Whole Effect of & for the > Time, BG Time, kg 2 
{ſame Reaſon will be. 5 becauſe, g: Et: 0s x U. : 
8. But by the Problem, the Effects of - + bx Ph 8 1 6. 
4, B, C, are Equal to 4. That is, | f ; Ie Ef ect. - 
9. And by Dividing both Sides of the 3 


_ 
"7 


and 5+ Hours; For, A= = 2 of a Week; but 
„CVP 


* 7 90 a Week = 183, Hours, 3 
=of a Week=144 5 2.6 Hours, 
[6 Days 57 Hours. 


And that this Solution is True, is Proved 5 Weeks. Eff. Weeks. Eff. 
by the 5th. and ↄth. Steps, and by the Pre- — = for, 3. 1. :: 3. As Effect. 
5 N 


ſent Example, ſince the Whole Effect of A is. „„ = Wake 36 
The Whole Effect of B by the 6th. and Ser 2, for, 8. 3. 4: 3. 34 f Effect 
goth. Steps, and by the Preſent Example. | f 8 
The Whole Effect of C by the 7th. and | 


Weeks. Eff. Weeks. EK 


ech. Steps, and by the Preſent Example. wee for, 12. 5 :: 3. rA Effect. 
But all theſe Effects ought to be Equal l Effect. 
to d, or 1. Which ry d EAR Le ha: 


- Huh. 


Reaſon „ each other. 


x. The Three Subſtances, or Things | , . C 
Mixed, are. 55 
2. The Quantities or Proportions of 
the Subſtances, or Things Mixed, in the 4A＋e BC. 


Firſt Diſſimilar Mixture are 
| 3. The 
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3. The Quantities or Proportions of 
them in the Second Diſſimilar Mixture. 
4. The Quantities or Proportions of 
them in the Third Mixture. We 
5. Let the Mixture, which ought, or is 
Required, to be Compounded from theſe 
Three Mixtures or Maſſes be a Known 
Quantity. | 
6. Let x, y, 2, be the Unknown| 
Numbers, into which if the Given Mix- #44+eB +xfC+| e 
tures are ſeverally Multiplied, The Pro- | AHR H C+|=pA+qB+1C. 
duct will Exhibit the Compoſition or | A] R fen 
Mixture Required. oY 
7. By Taking the Quantities, which 
are Multiplied into A. B, and C. 
8. By Tranſpoſing the Terms, and Di- 8 
viding both Sides of the Equation by the JL Zr 2 — == 2 = 
ſame Quantity. ; 4 . ＋ 


9. By Reduction. | oY p eule . 


[1+mB+1C. 


pA+qBf+1C. 


| 
4 


| is Tg) += o ex hy4+mzs=qzfx+ky Tuxer. 


| a e and 
b ee totes os» e 


e 

Hel 8 Aer 1 
3 VF 

10. By Abbreviation, and Putting a for 422 4 

ep—aq, Þ for am—el, y for eg-dh, d for ee | 
Fer, & for en fin, and | for fh-ek. = 


11. 2 being Found. 


es 


12. 1 and æ being Found. ==x, which is therefore Known. 


EXAMPLE. If there are Three Mixtures of Metals Molten together, a Pound of 

the Firſt of which Contains 12 Ounces of Silver, x Ounce of Braſs, and; Ounces 
of Tin; a Pound of the Second Contains 1 Ounce of Silver, 12 Ounces of Braſs, 
and 3 Ounces of Tin; and a Pound of the Third Contains o Ounces of Silver, 14 
Ounces of Braſs, and 2 Ounces of Tin; It is Required to Compound theſe Mix- 


tures ſo, that a Pound of the New Compoſition ſhall Contain 4 Ounces of Silver, 
9 Ounces of Braſs, and 3 Ounces of Tin. 


* 


1. 4 e, f, Zi, 1, 33g, h, l, St, 12, 33 % m, 1, g, th, 23 5. . „ 4, 9, 3. 
2. Therefore aZep—dgziX4, zx =- 104. 3. £=dm—el=12X14, =1%0=168, 
4. y=eg-dh=1Xt, - IZX IZ 2-143. 5. f er gz N. IX 324. | 
6. e e e e 7. h- eg; X12, =1X3=3 3. 
8. Conſequently 2 —.—— eee II. | 
VC” —143X—40,,, 168X573 
a H —104+168X0 8 


* 


9. Therefore y= | = —. 
Ja s 3 . 
10. And 2 — H '—hy — 
a 12 Ti £7 8 


From whence it Follows, that if we Take x, or zr ths, of a Pound of the Firſt 
Mixture, and y, or ths, of a Pound of the Second, and æ, or o, of the Third, we 
ſhall have a Pound of the Compoſition Required; For 3, + ths. of a Pound= x 
Pound; And that this will Solve the Queſtion, is Apparent from hence, becauſe, let 
A be Silver, B Braſs, and C Tin; 1 1 : FEE Se 
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Probl.che 10th. 


of De 0 


Then 4A NAA =p4, or 1 rc 0 4 Oord of Silver. 


RR 


= 
* 
* J Fr Nb 
6. 
ba 
B: N * 


Alto, exB+hyB+mzB=qB, or IX $; +1 2X pe Og Ounces of Brals. 


Laſtly, fee+hC4meC=rG or 3X4; +3XF 


and the Proportions of the Things, which | 
from thence the Price of Each. 


os; Ounces of Tin. 


ProBL. ro. The Prices of ſeveral Mixtures. of 'the fine. Things being Given, 


are Mixed, it is Required to Determine 


1. The Things which are Mixed are. A. B. C. 

2. The Price of the Firſt Mixture with f 
the Proportions of the Mixed is. 8 4 HC: 7.0 
3. The Price of the Second Mixture 
with their Proportions is. 4 —_— 

4. The Price of the Third Mixture. Fare. 


5. Subſtitute inſtead of 4, B, c, the 
Things, which are Mixed, their Unknown 
Prices, which are Required, x, , E, then. 


deg Hempuex+hytme=g, fethb Avr. 


6. Proceeding therefore, as in the Fore- 1 —72. ; a+2s _ . 1 5 
going Problem. 5 [ N= N =) 5 and 


ExAMrLE. A og: Perſon Buys 4 or 40 Buſhels of 4 or Wheat, g or 24 
| Buſhels of B or Barley, and / or 20 Buſhels of Cor Oats for p or 15 Pounds 12 
Shillings; He afterwards Buys e or 26 Buſhels of Wheat, / or 30 Buſhels of Bar- 


ley, and w or $50 Buſhels of Oats for q 


Buys For 24 Buſhels of Wheat, & or 120 


Probl. the I 1th, - | 


of Oats for 1 or 34 Pounds; The Q 
of Wheat, Barley, and Oats? Anſw. A B 
ley 3 Shillings, and of Oats 2 Shillings. 


or 16 Pounds; and at a Third Time he 
Buſhels of Barley, and » or 100 Buſhels 
ueſtion is, what was the Price of each Buſhel 


uſhel of Wheat Was s Shillings, of Bar- 


5 


13 95 4 =40, 24, 203 e, h, u, =26, 0, 0 18247120 ICO; 


p, 7. Y=I 5+ » 16, 343 
2. a=ep—d =26X1 54 ,—40X16==234}; 
4. y=ege= 226245 4K zo -= 576; 


3. G dm el=40X 50, =26X20=1480 3 
7 I=fy—er=24X1 6, =26X34==—4500; 


6. C=en-fm=26X100,=24X50= =14003 7. 0=fh—ek=24X30,—-26XI20=—2400 z 


-d == 562 560=2 88000. 


274560 


— — 


5 8. Therefore ann 


Yeu {0 -806400+3 5 52000 2745 600 


rg Of a Pound = 


: 9. Conlequenel = e e „ > voila. 
TY TED, | 2 
110. And. Kerr BF de as — . Boks HON =. of a Pound = E='x Shills. 


40 


are Mixed, being Given, it is Required to 
ther of the Things, which are Mixed. 


1. Let the Specifick Gravity of the Mixrure, 4+3, be. 5 


PRoBL. 11. The specikek Daria X the Mins, and of the Things which 


find out the Proportion. betwixt one ano- 


2. The Specifick Gravity of A. 4. 
3. That of B let it be alſo. | b. 
4. Since the Abſolute Gravity, or Weight is Compounded 
or Conſiſts of the Specifick Gravity Multiplied into me Bulk, 4 A. 
the Abſolute Weight of A will be. 7” 
5. The Abſolute Weight of Z will be alſo. bB. 
6. And the Abſolute Weight of the Mixture AB. | eA+eB. 


7. Since therefore the Ablolute Gravity or Weight of the 


I mult be Equal to the Abſolute den or Weight of the | 44+bB=eA+e8 


Whole, 


8. And by Tranſpoſition of the Terms. 
9. And by Reſolving the Equation into it's Proportionals. 


 aA—eA=eB—bB 
| e=b. age: : A. B. 


ExAMPLE. 


2 Shills. 


1 3 


Chap. 4 07 Divider oh gene. 


EXAMPLE. Let * Specifick Grivity of Gold or 4, be as t9; of 4, of Yilver- or 


B, as 104, or 6, and of their Mixture, or A+8, or Hiero's Crown, as as 17, ore; 


and it is Required to Know, how much Gold and Silver was Oed i in n ſuch a Mix- 
ture 


120 
11 
Parts of Gold in the faid Crown Be 3 of Silver. 
2. Since e—b, and 4=e are as the Bulks of Gold and Silver in | tha Crown, or as 
A and B, Multiply 4 the Specifick Gravity of Gold Xe—6b, and b the Specifick Gra- 
vity of Silver into 2e, and the Products will give the Proportion of the Weight 
of the Gold in the Crown to the Weight of Silver in the Crown; But e—b. ae. 


10. 3, therefore aXe—b=19X10=190, and Mero r, and the Weight of | 


the Gold will be to the Weight of the Silver in the Crown as 190. +11. 
3. Therefore the Weight of the Crown will be to the Weight of the Silver, as 


190743 12221. 31. 


PROBL. 12. Suppoſing a Cows or Oxen can Graze or Feed up a Meadow 67 robl the inib. 


in a Certain Time c, and 4 Cows or Oxen can Graze a Meadow e, which is Equal- 
ly Good, in the Time /; and the Graſs Grows Uniformly, it is Inquired, how many 
5 or Oxen will Graze a like Meadow Zi in the Time hy g 


* \ 


. If a Oxen Starte a Meadow b Mm 
' Mead, Ox, Mead. Os. 


e 
the Time 6 then by Proportion F* Ox- 3 ea 
„ „ . 
en in the ſame Time « will Graze the „ 


Meadow e, becauſe by . i 


\ 


2. And in the Time f, i 2 Oxen | 


Time Time Or. ON» 


will Graze the ſaid Meadow e, Suppoſi ing ea ca 
the Graſs does not Grow after the Time . of | 
6 becauſe by Proportion. 3 | 


3. And in the Time h, yy Ones will . 


ea eca 


3 the Meadow e, Suppoſir ing the Graſs Y. :: | 
does not Grow after the Time c, becauſe]  # 6% 


by Proportion. | | 
4. But ſince upon the Account of the Graſs's Growing, 4 Oxen, in the Time H 


only Graze the Meadow e, therefore that Increaſe of the vn in the Meadow e in 


the Time Fee will be ſuch, as to be Sufficient to Feed 4 57 Oxen in the Time 7, 


that is, ſuch as vt be Sufficient to Feed 3 Ora in the Time h; for by Propor- 


TURY: Time Oxen We \ * th 

tion. 52 F: d- 7 Lo f 
- 
45 And in the Time hc the Increaſe af the Graſs in the Meadow e will be 

ſuch as to be Sufficient to Feed = x2 — = Oxen, becauſe by Proportion. 
Time - Time Oren Oxen | | 

ET af eca bafh—ecah #—bacf-+accc 
E. e 


6. Add this Increment of Oxen in the 5th. Step to 75 Oxen, in the zd. Step, 


and the Sum will Give the Number of Oxen, for the Feeding of which the Meadow 


ba ah - bacf+ecfa. 
t is Sufficient for the Time h, That! is, 2 — 5 55 3 The) 


7. And 


1. 4 and 3 are the Bulks et Gold. nd Silver, bur n ame 2 A. 3. or 
3 19-17= or IO, 3 Ac B; | Therefore chere were Ten 


r 
A ar; Shes 
bas = A > _— 

CIS — 


— 
a 


* 
— empeme ww 


25255555464 „% 
* ak _- 


— ——— —„— 


— 7-0 
. eee eee eee 
„ e > 

IE III — 


wife 1 en 


x72 M0 by e e the a d will be Sufficient 10 Pad 14M 
Dh-ecagh—-bdegfherfod ow GG S511 16 E 4 10 201 Fo 8 
1 1 * N Fe } 28 2 Olen, in ine 0 Time bh,” ESO on © 7 2 1115 92 A ir vt 27: ry 2 
Was | A f Mead. Mead. OY Often LSE EY | « *q7t1 
1 bf 5 ee by Abbe, < hi 
! CS Hy _ 15 
e . 4 =beh e — TE 1 


* 
* FAS 7 ” . 
88 wt E EA m4 % 


*$ 1 2 * 77 14 * N en ee eee enn, AF 
1883 31 wt - N 


bent. If 12 5855 or io can or or Feed up 31 * of a Meadow in 
4 Weeks, and 21 Oxen can, Graze 10 Acres of . like Meadow in 9 Weeks, it is 
mob how many Oxen will Graze. 36 Acres in 18 Weeks? The Anſwer is 36. 
4, b, ft, d. E, f, g. S132, 327, 4, 21, 10, 9, 36, 18, Reſpectively. 
Ther fore, by Subſtituting the Numbers for the Lettets, it wilt Follow, 


* = FF be e E Equal 0 z 6; DOTEZOTXC ID d 1 7 
—bce 1 
1 . Or this Problem may be Traced chro' all LAG Fotegoing Proportious, and the 
> | S0 of it Given by Putting the Numbers, inſtead of the Letters, in the ſeveral 
a 1 80 Steps of the Precedin Proceſs; Which is done in Sir. If. Newton's, Algebra. OS oe 
Probl „ PROBL. 13. The agnitudes, or Balke and the Motions being Given, of Two 
Spherical! zodies, Moying in the ſame Right Line, and Meeting each other, it is 
Required to Determine their Motions, after Reflection. 
The Reſolution of this Problem Depends upon theſe ee that both the 
Bodies ſhould Suffer ſo much by Reaction, as Each Acts upon the Other, and that they 
ſhould Recede from each Other with the ſame Celerity after Reflexion, with which 
5 they Approached each Other before it. 2 

L We have already Given an Account of this Prabllem. in 7 5 we have Writ upon 
the Mechanical Philoſophy, and therefore ſhall not Repeat that Trouble here, and 

only Subjoin an Example or Two. . 
E 1. It has been there Shewn, that if the Celerities of 4 0 B are a, b, and the 
4 Bodies A, and B Tend in their Motion the ſame Way, the Celerity of A after Re- 


A—aB+2bB 24A4—bA+bB, 
flexion will be CY , and the Celerity of 8 after Reflexion will be 2 "7 15 — | 


1, But, if they Meet cach Other, then the Sign of b is every whete: to be 
Changed, and the Celerity of A after Reflexion will be — and 4 the Cele- 


; : 244+bA- 45. 
rity of B after it, IF 
And, if Either of theſe Quantities, or the Motion of 4 in the Former Inſtance, 
Happens to be Negative, it Shews, that the Motion after Reflexion Tends a Con- 
trary Way to that of 4 before Reflexion. 
EXAMPLE 1/4. If Two Homogeneous Bodies 4 of 3 Pounds. and with 8 Degrees 


of Celerity, and B of 9 Pounds with 2 Degrees of Celerity, Tend the ſame Way, 
A 3 
Then, A, Ps B, b, =3; 8, 9, 2, Relpedtively; From whence — 7 * Sp = Celetity 


of A==1, and 3 2 Celerity . And KN A after Reflexion 


ASS. 
will Recoil or Recede . I Degree. of Celerity and B will Procced on with "> 
' Thus in the Preſent Scheme — — —— — ue de 
EAA E 24, If the Same Bodies with their Celeritics Meet each 9 A will 
Reſult with 7 Degrees of Celcrity, and x will Proceed Forwards with 3. 
And, if the Bulks, or 4 and B, arc 1 55 4 will Proceed with I Degree of Ce- 
lerity, and B with 2. 
* F. 7. As Diviſion is only. dich we 3 Shae a Sabſtraction, according to 
;ra@ion of the the Preſcription of the Quotient, ſo the Extraction of the Root is only a Particular 
A Kind of Diviſion; in which the Diviſor is not Given, but Sought and Inquired ; 
Thus, it we Extract the Square Root of 16, we want the Diviſor, which Mul- 
tiplied into the Quotient, ſhall Produce 16, Namely 4, that is, which being 


. from 16 the Dividend, according to the Preſcription of the Quotient 
ö 
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ab bb d the Laſt Q 


| 24=2a4F ab) O — 44abb—1 2b +46% 


ſhall Exhauſt it; From whence it is Manifeſt, 7M ele on, 
Concerning the Signs and the Species or Letters, or whatever elſe, Obtain here, 
ſince the Operation is the ſame, Excepting that the Diviſor is here wanting, which 
before was given, and therefore we ſhall: Proceed to Examples; But here we ſhall Begin 
with Algebraick Quantities, as being the Foundation of the Rule in Arithmetick for 
theſe Extractions, and which it would have been Hard to have Found out without them. 
/f. IN Algebraick Quantities, let the Root of aa +2ab+bb be Required to be Ex- 
tracted; that is, we want to Know, what that Diviſor is, which Subſtracted accordin 
to the Preſcription of the Quotient will Exhauſt the Dividend, Which We find to be 
Ab; For a) 4 ＋ 2 4b+bb a, Thar is, BER a, and 4X 4 Subſtracted o bend 


A aa | » ww 5 
240 9 26 G, That iS, 2 =, 8 "fg bX 353 5 
22 1 F — and bxb Subſtracted Se. TT” 


- 8 G 
From whence this General Rule for the ExtraQion of the Squire Roots of Quan- 
tities or Numbers is Derived 5. That we ſhould find That Diviſor and Quotient, which 
Multiplied into each other ſhall Produce the Firſt Part of a | Binomial Dividend, 
That we ſhould then Double That Quotient for a New. Diviſor, and. Multiply the Se- 8 


cond Quotient into the Laſt Diviſor,. and into it's Self; Thus 4 the Firſt Diviſor = =4 


the Firſt Quotient; 24 the Second Diviſor =24, the Double of the Firſt Quotient; And N 
otient , X24, the Double of the Firtt Divilor, and & the Laſt 1 


Quotient. 

AND this is the standing Method for all 9 3 the Square Root wha 
ever, ſince all Numbers, or Quantities, may be Conſidered as Binomials, or as Con- 
ſiſting of Two Portions or Members; Thus, aa+2ab+bb, may be Divided into 44, 
and 24ab+bb; 144 may be Divided into 100 and 44; And the ſame may be Said 
of any other Quantities, or Numbers, which are retere Reduced to aal bb, 


| -whoſe Root, by what Foregoes, is a+6. El - 


Bur before we Proceed to any more Inſtances of Binontals. we © ſhall give ſome 
e en of the Extraction of the Root of Simple Algebraick Quantities; Thus, 
A Sit I AX A* Al. 16 
#5 laue aal, 0 . Moa arc paat; ; Ve, ; 5 =; 


V3AS_ cr wha. 4bbx# + 3x 20xx _ eres 
55 55 36 © SOT OTE e Co atk 
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A in r the” Extradtions of the Cube Root, 5 5 yo 2 2 and of the Bi-Square 


Root bY <,aabb=y/ab, > 
IN Binomials or Compound Alacbraick Quantities, Agrecable to dhe preceding 


| Kale, the Extractions are, as Follow. 


ne et ene +46* (aa+3ab=2bb ” . — JA 
e =ABXAA.. „„ 7 
aaa 0 +6426 


+643 3 ee 5 > bse 


—4aabb— 12463 TIS 555 200, =bX 7b 
_ 8 8 


a =) 3 (24 
XxX X Xx 
24= 2x) O O ax aa 
— — 
Ar NA NZA 
8.20 : 
AZ3xx) 9x+—2444 + I 644 (xx A4 | Example 30. 
+1 2bb ** 1 6aabb  +abb | | 
+46* 
D* ; aN [i 
"MW - „„ To a 1 
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"th all which er the Fir Diviſori is he Root of th Firſt Quianetty; oY every 
Ferri One the Double of the Root already Extracted; And the Firſt Subtrahend is 
the Firſt Diviſor x the Firſt Quotient, and every Succeeding One the Laſt Quotient 
the Diviſor, + that Laſt Quotient; or the Subtrahend HAY ve are the ee, 
of the Quotient or Root Obrained. 

IN the Extraction of the Cube-Root, the Rule Differs em Ae Former, according v to 


the Difference of the Algebraick Binomial. | 


an). „Lb: | (th. "2 pe £ 5 

5 43 N £118: | T7 

348) © e ee ee G5. 0105 ben 

. 3aab+3 abb+b3 =bX;na+ n N 
e 


Tur. is, the Firſt Diviſor is the Sautte of he Fit Cy abical Qing: ind every Sus 
ng One the Triple of the Square of the Root already Extracted; And the Firſt 
Sub end is the Firſt Quotient, Multiplied Cubically, and every Succeeding 
the Laſt Quotient x Three Times the Square of the Firſt, + Three Times 
the nee of the Fitſt Quotient into the Laſt, + the Square of the Laſt Quo- 
tientz Or the Subtrahends may be always the Cubes of the Quotient or Root Ob- 
rained ; And from hence the Cube-Root of 2 462 —4023 +962=64=22+22—4. 
AnD by the ſame Method, the Roots of any Higher Powers may be Extracted, 
that is, by Forming the Rule for Extraction from the Fourth, Fifth, Sixth, or Se- © | 
venth Power of the Binomial a+6, and ſo of the Reſt in N as will be Shewn | 
. Preſently. = 
24, IN Integrals and Decimals. the Procedure i is the ſame, as in Alpbeaick bind 
mials; In Extracting the Square-Roots of which, the Cyphers, or Figures, are Di- 
ſtinguiſhed into Parts or Members Conſiſting of Two ſuch Cyphers or Figures, Be- 
ginning from the Right Hand, and Going o on to > ehe Left; As in the Following 
Examples. 
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©. g=4000)| 22:17*87'91,00*00'©O (4709, 43 63, G. 4 39) | amp 
| 11 I I 6=4000X4000=ZA4Xa4 | 1 5 | 8 . | | | | 
24 8000 ) 617 Ms 7 20 wal! 


 609=8000+700X700=24+bXb 
24=9400) .. 8'87'91 _.._ 1 
| 8 468 I =9400+9X9=24-+bXxb 


24=94180) 4110 0% — 2 

| 3767 36=94180F4X4= 2a+6Xb- 
24=941880) 3426400 _ . 
| 228383825649 29418 80+3X3=24a+bxb_ 


 24=9418860) , 6007 51,00 La EE, 
150 | $6513196=9418860+6X 6=24+bXb 
| 24 941887200 3 56190400 | © 6 —ꝛ — 
7 Þ 282566169 2 941 $88720+3X3=24+bXb ; 
5 73624231 Ge. ite Loc . ö 
When the Root is Extracted, half Way, or Beyond, the Remaining Figures or 
Cyphers may be Found out by Diviſion only. 5 | 855 


a=100) - 3'2976 (187,5 &c. 
I 
24 2 200 229 ; 
oo  224=200-F80X 80=24-+bXb 
24560) 5: $76: 5 8 
. 361=360+IX1=24+bXx6 
24=362) 215,0 
1810 3258 


3400 142, Ge. 
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I have hitherto Extracted the Root according to the Real Value of the Places, to 


ſhew the Correſpondence of the Numeral with the Algebraick Extractions; The 


Following Examples Expreſs the ſame Operation in a Conciſer Manner, but Depend 


upon the Foregoing Reaſoning. 


32977 Cc. (57,4247, Ce. 


Ed 1 | 0,99'85'6 (0, 999279, Ge. 
797 SI ” 
740, - 1885 
©4860 | 1701 
4576 : 5 18460 
1148) 284 (247 17901 
1998) 559 (279 5 


- Ix the Extraction of the Cabe-Roots or the Roots of a 
Rules are likewiſe Derived from the Algebraick Quantities ; 
Extracting the Root of the Square or Second Power, 


aa ais the Firſt Diviſor in Extracting the Root of the Third Power, or of the 
Cube, and 344, or 34* the Second Diviſor; 4 is the Firſt Diviſor of the Fourth 
Power, and 443 the Second Diviſor; 4“ is the Firſt Diviſor in the Fifth Power, and 
54+ the Second Divitor, &c. So that the Firſt Diviſor is always the Power Imme- 
diately below That, whoſe Root is Extracted, and the Second Diviſor is the Same 
a0 Maultiplied into the Index of the Power, whole Root is Sought or Ex- 
tracted. | | 
AND in Numbers, If it is a Cube, or the Third Power, every Three Places are to 
be Diſtinguiſhed by Points, or Commas ; If the Fourth Power, every Four Places; If 
e rt 5 the 


ny higher Powers, tlie 
a is the Firſt Diviſor in 


and 24 the Second Diviſor; 
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1229 If . 125 Fifth Power, every Five Places, &. Beginning or Counting from Ua, And 


of 


Of ide Rid, ” 1 to. Hoe Leb Ter. 1 


the Subtrahends are the Squares, or Cubes, or Biſquares, or Surſolids, Cc. of the 


Quotients, or Roots, Found out or Obtained 3 TINS in the Cube, and in the eee 


Cube, orthe Fifth Power. $553 XZerbh 5555 0 

13˙372053 Gas 2 V 
Subſtra Cube 8 —  _ 30. 20820” : 632,3 ö 
"2 Divilor 1a ; Go ssen n 1282 5 
Subſtract Cube 12167 _ ety FE 5 to fob eee 
Diviſor 1587) 1 1250. (5 . r 
Subſtract Cube ONE CD nate 2576568 0 „ Ge 


3 
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_ Remains © a WF» » PO EIS ZA0tESS 

WEN the Quadrato-Quadratick Ke or ry . is to be ExtraQed, we mult 
Twice Extract the Squate Root; For / N and aaa; And when the 
Cubo-Cubick Root is to be Extracted, or 74 we muſt Extract the Cube - Root, 
and then the Square Root of that Root; For 5, a*=a*, and V; And the 
Same may be Said of other Powers, whoſe males or IC EXPOnents, arc Compound Num- 
3 ad 2 bod © op prone into 1 8 Ones. | : 
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Of the Redutlion of Fraftions and Radicols to the Leaf THis, or to the Same 


Denomination, as alſo of Radicals to more Simple Radicals by the Extraftion 
of the Roots; And likewiſe Of the Form of Equations, the Diſpoſition of. Them, 
and the Extermination of the Unknown Tg out by Them. 


2 


Of the Read. F. 1'FPRACTIO N S are Reduced to the Leaſt Tertis by Duidng the Nu-- 


jon of Frali- : merators and Denominators by the Greateſt Common Diviſor; Thus 


ions to the 


aac as 
Teaft Terms, 5 the Grcateſt Common Diviſor being c, the Numerator 2 and the Deno- 


minator. be. The Reaſon of which i is, becauſe Ratio's Divided or Multiplied by Equal 


en are ſtill Equal; = where 4 is the Greateſt Common Diviſor; 283 
203a a 


the G n Diviſor is 2 — — where the Diviſor i is 
IF» where the Greateſt Common Diviſor is 29 3 „ 5 


643 acc. 2AA—ZCC 43 —aab+abb—b3 _ 40“ 
—, the Diviſor 1 3 7 
Ga 3 2 2a re AAA 


Common Diviſor a=; 


the Greateſt 


296 3 


By this Way, the Terms after Multiplication « or Diviſion may be often Abridged 


2ab3 oacc OE ages . 
3 „ 5 duction =——- 
Thus e Divided Wa © Reduction =—— 


Bur it is better before the io to e the Terms by the Greateſt Com- 


mon Diviſor; which if not done, muſt be done afterwards; that is, 246* and bad by 5, 
2abb 3 a ad 


and ccd and gace by zec; from whence will Ariſe Pa os or Divided. by 2 


abb 
7. , Qs before. 


a5 —AXX | CY 


Xx aa+ax 


A „ aa 
So likewiſe 5 and © — = Divided by _— ; and - 


0, b 6 
SD ff 241 ; and 28 Divided by 3 fed Divided by + PE 


* TFT 


Uxpkn this Head it has been Thought Requili te by Algebraiſts to Conſider, which 
Way we may Find out the ſeveral Diviſors of any Quantity, that from thence we may 


Know, which is the Greateſt Common Diviſor belonging to any Two Quantities | 


Propoſed; But being of little Uſe to Beginners in this Science, for whom this 


Abſtract of it is Intended, I ſhall i in a Manner wholly Omit that Doctrine, tho there 
may 


Reer 


RY 


"ITN 


7 on EIFS where 4 


9 
ww, 8 


Chap. 1. Orbe Reauttion of Frattions and Radicals 


may be an Eaſy Account Given of it, and which Way it was Invented ; As in 
x3—=xx—10x+6, for x Subſtitute 1, 0,1, Separately and Diſtinctly, and the Numbers, 
Kring from ſuch a Subſtitution, 1 71 be 4, 6, 14, Which, with all their Diviſors, 


are to be Placed over againſt the Arithmetical Progreſſion I, O,—I „according to che 


Scheme Subjoined. 

THEN, ſince x3, the Higheſt Term, is Diviſ ble by no Number 1 —4 t. 2. 4 +4 
Excepting Unit, it is Inquired amongſt the Diviſors for a Pro- o| 6 I. 2. 3. 6 {+3 
greſſion, whoſe Terms only Differ by a Unit, and Decreaſe — 1] 14 l. 2. 7. 1472 
from the Uppermoſt to the Lowermoſt in like Manner as 1, 

0,1 ; of which Kind of Progreſſion there is only One Found amongſt the Divi- 


ſors, Namely 4, 3, 2, of which Numbers we Take 3, which ſtands: over againſt o, 


and Try a Diviſion by x+3, F hich Succeeds, and Produces in the Quotient 
xx=4x+2. 


F. 2. FRACT1ONS are Reduced to the ſame Denomination by Muliplying the 


Terms of Both by the Denominator of Each ; Thus in - and 1 * and -Xb;= 77 


and - and the Common Denominator is bd; The Neale of which . 1s, 
becauſe, as we have before Said, Ratios, bien: or Relations Multiplied by Equal 


Ab ac ab 


Quantitics, will be ſtill Equal; So likewiſe 4, or —, and — —=—and —; 
I C C 


Bur, where the Denominators have a $i Divilot, it is Sufficient to 1 
4 . 
th ts, Th 71 24 nd ic 1 N 
ply Alternately by the Quotients us „ 7 Fae To and Fans. Quotients 
being c aud 4, and the Common ppich n 


THIS Reduction of Fractions is Chiefly Serviceable, or of Uſe, in the Addition 


and Subſtraction of chem, becauſe Fan cannot be Added or Subſtracted, unleſs 


they are of the ſame Sort or Kind ; Thus Aer by Reduction ned Zo _ ts 3 and 


ab © 64 23 WE da _ ; 3 | chit | 554 


14+ ES it; 1 5 af 
; Allo, E LE = aul Aon 15 F— 


br e # And 37 = 7 = r And 254 tn. 


WIERE there are ſeveral Fractions of Different Denominations to be Added to- 


aa 2.XX 
gether, Hex are to be United One after Another; Thus, in — _ p— wet: 5 Firſt 
. KG 4 


an aa AA—AX_ 2xx_ 388 ben kars, 
— — Second, RS = 5 Third to this laſt Fraction 
* 1 * J | 

38% —6a3x+2ax3 ax. 


Add Fs and the Sam will b —; And in Numbers, 5 57 
© 3ZAAX—3AxX 8 


| Firtt 35 5 5 8 Seconds 24 Therefore Third, The whole Fraction = ——. 


9. 2; 14 145 nt the . of the Whole cannot be Extracted, Extract the Root Ms 
a Diviſor 3 Thus, the Vaabe Say be, by Extracting the Root of the Diviſor aa; Alſo 
the Y48=4y3, where 16 is the Diviſor; And the /S] 4 he, Where 1624 is 


the Diviſor; Becauſe 4a z G 3be=y/ 48aabc, by the Multiplication 


Of the Redutt- 
ton of Fradt- 
jons 10 the 
ſame Denomi- 
nation. 


Of the Redudi- 
ion of Radicals 
to the Leaſt 
Terms. 


of Radicals before Explained, and ſo of the Reſt; So likewiſe * 5 — ee 3 


bat foot f 20 aa—4ab4+4bb.. Lamm dam a © 


5 D — 
5 RICE — is the iviſor ; ; 755 T 725 Ts 1/00 Tee, 


20 


where 755 is the Diviſor ; 80 6752 42 87. 8 A the Diviſor, and 75 227 


1 85 3 
is the Diviſor 3 "This ay - - or ll, where — is the 


N 
Ag 


Diviſor ; 5 3 , $athront= hid es and $43: is 8 Diviſor, whoſe Cube- Noot is 
to be Extracted; Alſo V 7,43 x=y/aXV*,ax, where aa is the Div iſor, and the Bi- 
$647 „% ⅛de,— 


Low of the Reduction of Radic o the Same Ter erms. II. 


{ a 


Square Root is Ertracted, or = a 4 „ where $5 is 2 — Palle 50 18 3 
Root is Extracted 3: And a a7: labs where a is the Divifor, and the Cubo- 


43 2 
Cube Root is Extracted, or =axy/* Rs where POR is the Divifor, or vary ae 
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dicals to the Different Denomination, they are to be Reduced to the ſame Denomination, which 
ſame Denomi- is done, by Prefixing the Radical Sign, whoſe Index is the Leaſt Number, which 
in. their Indices will Divide without a Remainder, and Multiplying the Quantities An- 
nexed ſo many Times into themſelves, Abating One, as that Index is Increaſed ; Thus 
y aN aax=y/ *,a3x3Xy*,a*xx without a Remainder, and the Exponents of a3 
x3 the Quantities Annexed under the /, Namely 3, 3, are a Unit Leſs than 4, 
by which the Index of the Root is Aer from 2 to 6; So in /s, aax, the Index 
is Increaſed from 3 to 6, and the Exponents 2, 2, e aa, x* under the / are 
a Unit Leſs than 3; After which Reduction to the ſame Denomination, the Quan 
tities under the Radical Signs are Multiplied into each other, and the Radical Signs, 
Sie If, New- Prefixed, as is before Preſcribed in the Multiplication of Radicals; That is, F „Kl 
ton's ns Xy$,a*xx=1/5,a7x* ; For the ſame Reaſon, it is ſaid y*,aXy*,ax=y , aa, ax 
SV, a x; But here the , is Increaſed to /, and the Exponent of 4 under /* 
ſhould be 2=1=1, that is, it ſhould be the YF: 1 80 whercas it is s 7 725 ”” where the 
Epechen i %. : 
4 | New Redudt- PERHaps therefore the Tollawitde Rule will be more General and Complete, as 


1 Where 41 x3 4s the Diviſor. This KedndAioh 13 Radicals is not only. Coat? tor the 4 
f | Abridgment, bur for the Addition and Subſtraction of them, which cannot be Performed, 3 
9 unleſs they have the ſame Denomination; Thus y/48+47 5, by Reduction, Fo /3Þ+5 75 3, , 
| by Addition oY 33 9 N by Reduction, 4 3 Ria 3, for NA 5 
| 43 b- — t au + 455 4 1 
1 90 N e 1 4 % = 5 . 7 nk e 9 4 
|; 81 Kt | . : 
3 e ee, e, And ½, „5845 + 164% „„ + 20s = = 2A\? b +3 + 34 — 1 
174 by 8 „N24. 5 y 
By 7 * . F. 4. Warn, there is a Maltiplicarion, « or Diviſi ion, to by nk in Radicals of a 7 
1 1032 0 # 


jon of Radicals Well as more Natural; Multiply the Radicals Given according to the Preſcription of 

1 ee the Index of the Radical Required, to whoſe Denomination they are to be Reduced, 
1 aAAand to the Products Prefix the Index of the ſaid Radical; Or, the Dimenſions of the 7 
1 Quantities are to be Increaſed in Proportion to the Increaſe of the Indices of the 1 
Roots; Thus, Suppoſing, as before, ax, and y/3,aax are to be Reduced to /e, Z 


Multiply y/ax, V, aax, 6 Times into themſelves, and Prefix /, and they will be 
n; And eee and Van v*,axX/ax, and 


ear, V3 ae fa E, Vet. 

Tnus the „„ „ IM EN A* = N, 2 46 =ο, PUR Oc; Alf . ax | 2 
VL, aax , a V, x; Becauſe /aXVaxyaxvatza* to which Prefix +, for tze 
Reaſon above, which makes /A N]; So the Y, ,; Ve, Ve, 303 E] 


| Becauſe / 6Xy/6XY 6X/6=36, and /6=4+,36 and ſo of the Reſt; Again, ae V 
XY bc=y aabc, becauſe a=y/axya=y* ,#*; And 4a 3 U 71 6aaXy/ 3bc=y/48aabc, be- 
1 | cauſe 44a=/ nn ag 4 Ga 8 . 3,843XY5. b+2a=y 3,84 b+1 64*3 
i f 5 Vac Vac 64 = 3 6aab* 

11 And —— Ton = 773 And ——— Fe V7. rab; And ſo of others. 
af the Redutt- F. 5. Tux Roots of Quantities, which Conſt ſt of Integrals, and . Ra- 
ien of Radicals dicals are Thus Extracted. 


to more Simple 

0 8 — 

a Fug Let A Expreſs the Gas Part of any Quantity, and B the Leſs, 1 eee FB 

the Roots. . 
Ay 44 5 


5 = to the Square 


of the Leſſer Part, which is to be Added to the Greater with the Sign Prefixed to 
B; A if the Quantity is 8 8; A=3, B=y8, and & AA=BB=1 ; Therefore 
- | the 


villþe = = to the 3 of the Greater Part of the Root, and 


t 
£5 
FE 
n 


Chap. us - of the Form F Equations. e 


the Square of the cee Pate ot the Rost will be . =2, and the Squire 


bf the Leet wil be OM , ind Conſequently the Root will be =1 +y 25 


If the Quantity is 1 187 VA, X= V 32» BEY 24, and VAA=BB=ys ; From 
whence 25 — 3 W : = =3/2 and V2, Z tothe Squares of the Parts of the 


Root, and 50 Root 1 20% *,18—1/+,2; Thus in Algebraick Qui Quantities, _ if 
naÞ{2X/A—Kx is the Quantity to be Extracted, A=aa, B=2x/aa—xx, AA—BB 
—=4a%—44aaxx+4x*, and the Root of it e a; The Square of one Part of the 
Root therefore = xx, and of the other xx, and the Root will be & N Vaa- xx. 
Ork Examples might be Produced from Algebraiſts, but we ſhall rather chooſe #ow the ſori. 
to ſhow, how the foregoing Rule might be found out from the Precepts of this 2 N 
Science, Suppoſing the Extraction of the Root of Affected Quadratick Equations is Algebraifts. 


Known, which will be afterwards vards Explained ; Let à be the Integral Quantity or Num- 


ber, and 6b the Surd, the VN 1s Required; 3 Let /x+4/y be - =1/a+b, therefore 
Ve af; or x+3=4, and 2 V/; From whence x=4—y, and 4x3=bb, or 


b b 
e mo bb=1y4—41), or e and 5j N =, and #4 Completing 
a—bb 


the e and Extracting the Root of-the Equation, „e Lag © 


. —— = and y=4a+ . — , ; But x 4 Fa” 5 O87-== 


. + 
-N . 
— ; And therefore A, as'is Preſctibed in the Rule, i is to be the Greater Quan: 


2 
bins 6 or N amber, and b the Lok for otherwiſe the = would be an Impoſſible 
Root; And theſe are 155 een before ſet down Changing A into 4, ahd b in- 
to B. T 
$.-6. Equations. arc Reduced to the 5 Forms, according & to the higheſt 
Piment ions or Powers of the unknown Quantity x, the Reaſon of which is taken 
from the Conſtruction of the ſeveral Dimenſions or Powers from a Binomial, which 
Conſiſts of a Known Quantity p, and an Unknown x. 
Tavs let us take x+þ for the Root of the ſeveral Parkes and. Picuaalions. 
Tre Square or Second Power therefore will be=xx+2px+pp. . 
' Tax Cube or Third Power will be alſo =x* +3x % ops. 
Tas Bi-Square or Fourth Power likewiſe =x+*+4x3p+6x*p* +4xp5 +p+, Ge. 
In the Firſt Power or Dimenſion x-+þ Stands, as it does, without any Variation. 
IN the Second, ſince 75. and PP=q, xxF+2px+pp= =xx—+px+94. 
| IN the Third, ſinice 35. p, 3p gl" and p r. x3 +3x*; p+3xp* +3 =x3. p N . 55 
In the Fourth, 4p, 6p*=q, 4p3=r, and pt=s, makes it x*+px3+qx*+rx+5. 
AFTER the. Forms of the Dimenſions, or Powers, are thus Fabiiicd The De- 
fan of Algebra being to Find out the Unknown Quantities 1 1 e Which 
are N they a are caſt into the Model Annexed, 


and . 


Of the Form 
of Equations. 


* 4 


5 e E 75 £371 eee $42 
x3 =px* + qgxo+r | 94744 420050 ee r = O 12 
* p. Ie e, eee e rr 


For the Principal Difficulty in Algebra i is to Find out x the Unknown Oülntit) 
by the Intervention of the Known Ones Þi 9 7, 5, &c. and therefore they are Thrown 
on one Side of the Equation, and x and it's Powers on the Other; Or elſe the whole 
Compounded Quantities of Known and Unknown are made =o, in order to Try, if 
we can Inveſtigate the Unknown that Way ; : ſince + on one Side of the Equation 


makes — on the Other, as we have Shewn. 


FROM whence it is Manifeſt, that the chief Deſign of Algebraiſts muſt bet to Exterminate, 


| and Extricate themſelves from, theſe Unknown Quantities, VINE are Involved with the 
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ing and Diſpo- 
ſition of Equa- 


| tions. 


Kule 1. 


Rule 1. 


Rule 3. 
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Subltracting the ſame Quantities to, or from both side 
Vill be aeg. 5 And if n both Sides of che Equaien by: the 


. are to be Multiplied by it. ail] 


I 


Of the Ord 


Known by all the Methods, ee can, Think 1 Thus, Where, ee > oh 


Buſineſs is Accompliſhed, and ſo it would be if x* was pf, or x =p+9+7, Gr. 
But ſince x*=px+9 and x =px*+9x+7, the Problem is to Diſengage the. Unknown 

antities x in the one Equation, and x* and x in the Other, from the Known 5. J. 

SoMerIMes:the Intermediate Terms arc Wanting, as in x1 N x p , 
from which Defect of the Terms the Equation often becomes more Simple, and is 
likewiſe Depreſſed, as it may Happen, to à Lower Degree or Power; and the Lower 
That is, the Eaſier is the Equation to be Reſolved; becauſe it is Implicated and In- 
volved with fewer Unknown Quantities,” as is Apparent | from the Forms above; 
Thus x*=9xx+5, by Subſtituting xx, is ny=qy+5, an Eggation. of the Second 
Power or Dimenſion, and if is Found, xx will be Known. 


Ir muſt be farther Obſerved, that as to the 2 Prefixed 1 5 THE Teras, they may 
en be Infinitely Diverſified and Varied. 


| of: _ es | 


F. 7. ALL Equations are to be Otdered and Diſpoſed 165: as to fall in with One 
of the Aboveſaid Forms, Preparatory,” Or Previous, to their Reſolution, Which Kind 
of Reduction of Equations is Comprehended by Algebraiſts in the Following Rules. 
RULE 1. If there are any Quantities, which Deſtroy one Another, or which will 


ww Addition or Subſtraction Unite into One, the Equation will be ſo far Abridged. 


Inus, if 5b— 34a Ta g ;. Subſtract 2x from, and Add 34 to, both Sides of 


the e Equation and it will be blaiete, If eee, ſince be 22 7 0 b m4 


, 
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Ries it is, that if Quantities arc 888 to 5 Oppoſ te Sides 'of* the Equarion 
under Contrary Signs, the a) po will ſtill Subſiſt, that is, the Quantities on both 


Sides will ſtill be Equal; For, if sa in the Former Example, Sübſtract 832 
from both Sides of the Equation, or, which is the ſame Transfer it to the Oppoſite i 
Side under a Contrary Sign, and it will be % B ot p=#5" 2 if 4 35 


=ab—bb4+ by, Transfer the Quantities Unknown to One Side of the Equation an 
the Known to the Other under Contrary Signs, which is nothing but Adding er 
s oF the Equation, Hand it 


112 Zit 144 Iz ENSWO3 TL 2 181. * 31 * EF? . 343 CIO1 Th i * S117 1410 11 
fame Quantity 367, it will be 1 1 or. P © Xo 0 1 l 1 75 10 Ln I 


If Laſtly, 35453 Aa 24 5 [7 Is hi Terms to "Oppoſite Sides of 


the Equation under Conttaty Signs, ſo that the Unknown "Quantities ' hould be as 
much as can 2 on the One Sie of the Equarioh, 15 1 the Known on the Other, 


T f 
—_ FN l ee #15. LIT 1 41 


—44 
* 


and Sag will bey 5 e i = $497 1 A 1 29 0 Tm 7 5211.3 J 


RLE 2. If we find all the Terms g an, Equation Multiplied by any 0 hantiry, 
any Quantity, 


we arc to Divide them by That Quantity, and if they are e Dy 


If r S gab H; bx, Divide all che Terms by 3b, aud lit will b 1 bee Alle. 
ie ee e Multiply all the e the! it will be . 5 SNN, er 


8 
Sg. EY 
RULE 3. If there is any Fraftion; which can be no farther Reduced, wi De- 
nominator of which is Ihvolved the Unknown Quantity, or the Letter, according to 
whoſe Dimenſions the Equation is to be Ranged, all the Terms of the Equation 


UF; to, be Multiplied by that Denominator or by ſome Diviſor of . it 3, Ein if 


ee Maltiply, 2 = into both Sides of the Equation and it will be, artet 
nn 2111 O 3% | 
45 e 


e 


ee, or e 'or lea | oe e 3. So if 7 Leng Ou * ali 


ply by the , Dengminator 20 ce, or by its Diviſor 2e, that or the Unknown 
a abb 
a maß be Cleared from. the Denominator, and it will be, e 8 2939 
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Chap. IU E the Ordering. 


Cs oh or, xx= Rf. In like Maüter, if 


Ter, and by Tranſpoſi tion 2 


xx 


2. Multiply by x, and it will be AA are eee 3 "Al if aabh 


"xx AK 


| PE. b 
Multiply all the Terms firſt by XX, and then „ee and it will be— " = — os 


Sr —px4+9. 


RULE. 4. If the Bahnen Quantity, or the Letter, en to bone Dimenſt ons Rab * 


the Equation is Ranged or Diſpoſed, is Involved with a Surd or a Radical, which is 
Incapable of any farther Reduction, all the other Terms are to be Transferred to the 


Oppolite Side of the Equation under Contrary Signs, and both Sides to be Multi- 
plied Quadratically, or Cubically, &c. as the Radical, or Surd, urd, is a Square-Root or 4 


Cubick, Cc. Thus, if Vas -ax ax, by Tranſpoſition Va —AX=x—a, and by Squar- 
+: ing both Sides, aa —AXEXX =2.ax4a8, or, O=xx—ax, or, AX=xx, and aN = p Like- 


wiſe, if / TZ x —AFx=0, by Tranſpoſition y 3,aax+24xx- x3 gx, and by 
Cubeing both vides, anx+2Axx x3 =a3 —34aax+3axx—=x*, or, „ er — Al mand, if 
JSVATY OA . by Squaring both Sides, -A = a-, and by Tranſpo- 
ſition =, or Va, and by Squaring both Sides, ee I and again 


by Tranſpoſition, 2yyZ=ay, or 2y=4, or x=p. 


.RULE. 5. If the greateſt Dimenſion of the Ts Quantity, or of any I otters Rule f. 
be Multiplied by a aj, the whole Equation is to . be Divided by it; | ANA 


6 an Ac ; 
makes A, or x= =; —=4, if we Divide * becomes * =IP3 and © ONS 
x 435 | Fmt 


+ So Divided by 2 zac ce, „ will be 2 * tance" acc 


Hase. auc 


— 


| | | | ꝛac ec 
a3 banc 336 | „ 
O, Or x3 erar- 8 A or * XxX -AÆ erg. 
3 zac ct „ 5 7 


RULE. 6. This Kind of Reduction i is ſometimes Performed by Dividing the Equa- Rule 6. 


tion by ſome Compound Quantity; ; Thus 64 =+ þ nale lu will be Reduced to 


y==20+c, for by Tranſpoſition 754 ; 50% Ulle e, and by Dividing by 55 
1 +2e5-be=o ; or, x +pxx—qx4r=0 is Reduced to xx4px—q=0 3 But the Invention. 


of ſuch Diviſors is very Difficult, and Wants a farther Explanation. 


RULE. 7. Sometimes, as in all Affected Quadratick Equations, where the Udkidows Rule 7. 


Quanriey is Involved with the Knqwn, all which come under the Second. Form of 

Su-, the Reduction may be rformed by the Extraction of the Root of both 
sides of the Equation; for which there is this General Rule; Place all the Unknown 
Quantities on one Side of the Equation, and the Known on the other, as in the 
Preſent Equation, x*—px=q ; Add the Square of the Semi-Coefficient, or of Half the 
Known Quantity Involved with the Unknown, N amcly 55 tp each Side of the e 
and there will Reſult. | 


If, & —px+:pp=2pp+9, the Former of which will be in Bad Square, Whoſe 
Root * N 55 ＋, becauſe FXT or —X= will Produce the [De Square; and 


therefore x=4pTy/2pp+4. 


2d. Thus alſo, if xx=px—q; Then e- ; and ur 4 43 N | 
, and a , 


K 34. It xx= A; Then SAP: and * N px e and ate f. 
and & bf. 
4th. If xx=—px—q ; Then Xx4px=—q 1 ; and pe £ 


, J. and x==2p+/7 
THESE are the only. four 1 Y which can happen in Equations of the ſecond 


| 45 and 14 


: Form, and arc Wied alike by Completeing the 1 5 on i the one Hand, by tlie 
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| Irrational Ones. 


Addition of the 


other, and ſeems 


Theorem is ſo Indirect and Oblique, in the Algebra here Referred to, that it gives 
a Suſpicion, that it had not a Mind to Impart the whole Secret. © . 
Fu Inſtances, to which this Theorem is Applied, and of which we ſhall aſter- 


wards give many more, ate, if ee, and we ate to Ettract the Root y; 


Therefore , and xx=q; —=2p, and —+xx=;pp.q; or E be Al- 


ſo, if 1j=ay—=2c5+4a=ce, a=2:=p and an=ec=q, and Bae ie; Likewife, 


— 


if 44=-aaxx+ab), xx=-taaTyLa* Tabs, and æ . tabs. 
I ſhall only farther Obſerve, that here is a Certain and Determined way of find - 
ing Gut two Values of x, or the unknown Quantity, in Equations of the ſecond 
Form, by adding the Square of the Semi-eoecthcient to each Side of the Equation ; 
But it is not from hence Manifeſt, that there may not be ſtill other Values of x, 
which we have no Method of Arriving to; And This perhaps may be One of the Defects 
in Algebra; but Another and the Principal is, That we have Nothing like the ſame 
Certain Rule for finding cut x, or the Unknown Quantity, in Equations of an Higher 
Form, as in x3=px*+qx+7, &c. ſo as to Complete the Cube x3 -px* —qx=r ; And 
tlio' a great Deal is done in Algebra towards finding out the Unktiown Quantitics 
tn it, yet it ſhews, what a vaſt Field of Knowledge, notwithſtanding, Remains undil- 
covered in that Science, and how Infinitely it falls ſhort of an Abſolute Perfection, 
which is ſtill Sufficient to Exerciſe the Genius's of many Ages to Accompliſh ; The Third, 
Fourth, and the till Higher Powers, lying very much in the Dark to us, and are ſcarcely 
bettet Reſolved than by the Tentative Methods, which will be afterwards Explained. 


of the Exter- F. 8. WHEN there arc ſeveral Equations, which Expreſs the Nature of the Queſt- 


may the jon to be Reſolved, and there is a Variety of "Unknown Quantities Involved in 
Duantities but them, fuch Equations are to be taken Two. at once, if there are more than Two, 
of Equations, and to be ſo Connected together, that One of the Unknown Quantities ſhould be 
and of Surd.07 Exterminated in every Operation, and a New Equation. Produced; Thus, if 24=y+5 
and x=y+2, it will be 2x—x=+5 ea, or x=33 And it is to be Obſerved, that 
by every Equation one Unknown Quantity may be Exterminated, and therefore if 
there are ſo many Equations Included in the Terms of the Queſtion or Problem, as 
there are Unknown Quantitics, All may at length be Reduced to One, in which 
there will Remain only one Unknown Quantity, as in the Inſtance Above; Bur, if 
there are more Unknown, Quantities, by One, than there are Equations in the 
Queſtion, there will Remain. in the laſt Equation Two Unknown Quantitics ; if 
there are more Unknown Quantities by Two, than there are Equations in rhe Queſtion, 
there will Remain Three Unknown Quantities in the Laſt, and ſo on; Thus, ac- 
cording to the former Inſtance, If 2x=y+z and x z, 2x-x=z+2-1—2, or x 23 
If 2x=y+z, and x=y+s, z K* -s, or x=2-5s, Cc. Sometimes Two or More 
Unknown Quantities may be Exterminated by Two Equations only; As, if ax-dy 
=ab—az, and bx+by=bb+az, Therefore by Addition of Each Side of the Equations 
a -b N ab ar b , or ' ax+bx=ab+bb ; But ſuch Caſes, as Theſe, do 
Evince, that, either there is ſome Fault Latent in Stating the Queſtion, or, that the 
Calculation upon it is Erroneous, or Unskil full. „ N ee 
Tux Method, by which one Unknown Quantity may be Exterminated in Every 
Equation is Comprehended by Algebraiſts in the following Rules. 5 
xule 1. / Rur. 1. When the Quantity to be Exterminated is of one Dimenſion only in 
Both the Equations, Both it's Values are to , beSought, which are to Form a New E- 
quation; Thus, if a+x=b+y, and 2x4+j=36; and y is to be Exterminated, it will 


8 5 5 TER. 
be, #+x—b=y, and 34=2x=y ; and therefore a+x—b=3b—2x, or 2 z So, if 


2x), 


of Proceeding 5 AS, if ax= 


L of 1 the Unknow n Quuantitie m 


z aac - b be 


bb 
duction, * lie. ; mu if A= and 2 and 2 is to be 


Exterminated, it will be El, or e 


ITuIS alſo may be done by Subſtracting one of the Values of the Walden Quan 
tity from the other, and making the Reſiduum, or Remainder, Equal to o; ſo, in the 


6 ; bbx= | 
will be = 1 =— s , or IT again, if — ws nab, and 1 
225 and * is to be Exterminated, it will be e == 2 and 6 by Re- : 


firſt Example, Subſtract 3 from 4+x—6, and there will Remain a+ 3—46=0, or 


4b—a 


* 


* 


: 
RUL. 2. When in one of the Equations at leaſt, the Quantity to be ee Rule 1. 


is of one Dimenſion only, it's Value is to be Sought in that Equation, and then 

to be Subſtituted in the other Equation in the Place of the Quantity to be Exter- 

minated ; Thus, if & s, and xx+yj=by—ax, and x is to be Exterminated; by the 
abs 


63 56 
firſt Equation x= which Subſtitute in the Second for x; and then — Sm 


* 
and by Reduction 56-557 Tabs o; likewiſe, if ayy+an=23 and zee, 


and ) is to be Exterminated, in the Second pale on which Subſtitute in 


AT K 
3 | eee. ; Ws 5 
the firſt Equation for 3, and then EOS TIE =23, and by Reduction 2 a 
9 
terminated, Sublirare 7 c+ in the firſt en in the Place of 2 in the ſecond, 401 
c ce. | 
7 2 


bbx—-b3 


and x=— 


—5 
Products will be Eq jual, or axx=abb, or 9 5 But ſuch Caſes are Particular, and 
therefore cannot fall under any General Rule or Preſcription. - 

Rur. 3. When the Quantity to be Exterminated is in Neither of the Equations 
of one Dimenſion- only, the Value of it's higheſt Power is ro be ſought in Both; 
and, if thoſe Powers are not the ſame, the Equation of the Leſſet Power is to be 
Multiplied by the Quantity to be Exterminated, or by the Square, Cube, ec. of it, 
fo as to make it of the ſame Power with the other Equation ; and then the Values 
of the ſaid Powers are to be Formed into an Equation, in which the greateſt Power 
or Dimenſion of the Quantity to be Exterminated will be Diminiſhed, and by Re- 
pcating the ſame Operation, the (aid Quantity at t length will be Entirely taken 


away, 


Tuus, if xx SA. and 2xy—3xx=4, and x is to be Exterminated; from the 


firſt Equation gu and from the Second xx= £94, , therefore 35 - K* 


_— , and by ReduQion 99 =I5&=2x9—4, or x= oo A which Value of x Sub- 


ſtitute in the Room of it in one. of the former Equations, as in xx+53=390 3 
811*+720 716 , 45920 _ 

From h — - or, by Multiplying by 4 GO 225. 

whence EO IO TON 35 P: plying by 413+ 607225 


813*+7295+16+90)3 e en feet $0) +6759) or, 6994- 99 +7277 
aer. 1 6=0, 


rettt 5 LIS 


Uſe and Exerciſe. in "chaſe 8 will Furniſh us with more So ed Methods | 
Multiply Equals by Equals and the 


Rule 3. 


: 5 
2 5 
* E % 
* . 
4 1 


25=9 and. 33 it will Gy : 2x=5+x,- or #=53 if ax—26by=ab, and xy=bb, it | 


W. ee if 1 er, and Cty. pars to bat E cterr inarbds 1 Mutri- 
Oy the laſt Equation-by-z, and it will be . =xxy —xJJ—3), of the ſame Dimenſions 


With the former; and therefore a e-, where the Equation is Depreſ- 
ſed to two Dimenſions of 735 Conſequently from this Equation and the Simpleſt of 


ante: y-, by which Means ) may be entirely taken away, if We 


Proceed as in the foregoing Example. 


\ TaurrE are other Methods, by which the ſaid Wa -p7<.1 "bf the U akacwn 


Quantity may be nas anc, and ſometimes more Expeditiouſly ; Thus, if N. 
4 — e and . 1 9 and 71 is to * Exterminated Extract the Root of botli 


* 208585 by. the General Theorem above, of 1 2 757 255 7, and and it Will be 


1 +xx, and de ken, thibrofore eke N „ bee ang * ul 


A450 if TOO =20, and eee and * is to be Exterminated, Sab i 


ra 7 from each Side of the fielt Equation, and it will be x xjL= Z=20- =, which Squa- | 


; tian of x it will be, 


red makes XX: n. =400—4054395 Saban * from each Side of this laſt . 


tion, and ther - will Remain erty —=400 4095 therefore 400-499=1: 140, cor j=64 ; 


and in moſt other Equations, the Taboo may be Contracted. 


Bur, if the Quantity to be Exterminated is of many Dimenſſons, it will often 
Rear a very laborious Calculus to do it, which Labour may be much Diminiſhed 


by the. following Examples of Operation. 
"EXAMPLE I. If a bx, and fxx+gx+h=0, upon the Extermination of x, it 


will be Des ah,; NB: Tagg ref o. . 
EXAMPLE 2. If ax3 theeferb4=0) 3 IK xx+gx+h=0 3 upon the Extermination of 
x, it will be. 


 #h—bg—2«/xabh : +bh—c Rif. + - ag Xage+ffi + eo. 
"EXAMPLE 3. If ax* Fox "FI PO FEE 454 ws 6 _ the Extermina- 


tion of x, it will be. 8 


4-4 Habs: 1 Leb bh: Ke xl ib 55 * 3 5555 


22 +24ahh+3bzh dee —bg —2ahXefg =0. 
. EXAMPLE 4 If ax? + if fe and fx3 erklrt, upon the Extermina- 


1 a 
K 


ah =bg—26{Xaqhbb—acbk « +abFbb- c bab. Ne e TN: +idh—aae 
ae Fegg eff ＋3 a eee n e dee. en, 


| —bbk—3 aah c N 


8 24. 
34. 4th. in 

the ſame Man · 
n Explained. 


IESE Examples, Which are Dana Rules, another Equations of the like Kind, 
are firſt to be Explained, and we are then to ſhew the Application of them. 


2g: —b 
Fixsr, If ax* Te beo 3 ; and if SW: * 2 7: ck therefore 
h-fe- 


be k 
_ E, and by Reduction bfie-gax=ah oft. and = 7228 25 3 Conſequently - Axx 


45 h + 6? ah— 
Tx fe fore . e o, and by Redu@tion a, fert. 


6 * = D afbag rag - by ga 
X&.: 1 4:h Fee ee + A Nc o; or he- Hafi. 
+abb*f-b*f*c- bea*h+be eaſe: + e EO Take away -e, 
and +bgafc - eſbag, which Deſtroy each other, 8 Divide the Remaining Equation 
by 4, it will be, & 4a*b* —2abfe+f*c* : : +hb*f—bgah : —cfbg+cag*=0, or ah—2cf—boxab : 
+bh-coxfb : g ec o; And in the ſame Manner may the Second, Third, and 
Te þ Examples be pres 
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J. 


en As * rn of them it is thus . *—3 go, and 1 1 20 %C4 * 
2, and & is to be Exterminated; according to the firſt Rule, for 1, 50-3; 3,25 
oa 4, We Subſtitute , 6, c3 f, g, and h; from whence the following Equation will 


Derived, Namely, 4+toy- Fog: erg ee or, 


: 1 ee ee 


LIKEWISE, if y* —xyy=3x=0, and ux =6, ind: * is to be Exterminated 3 
according to the ſecond Rule, for 1,=x, 0,-3x; 1, x,-xx+3, and y we Subſtitute 


4, b, e, d; 15 „ g. h, and x Reſpectively, and the Equation will be J=xxFxxX9—6Xx+x+ : 


axon e : +3xxxXxx:; 40x-3x)=343 =3xx— * O or 27=18xx+3x*, 


O N „zx, SX IZ SNA f go; The Reaſon of theſe Sub- 


ſtitutions is Manifeſt from the Preceding Examples being Rules or Standards for all 
other Equations of the ſame Kind. _ 

Tur Rules, which have been hitherto Given, Concern the Evteriyfnadon of 60 
Unknown Quantity from two Equations; but if ſeveral Unknown Quantities are 
to be Exterminated from ſeveral Equations, it is to be done Gradually; Thus, if 
ar, x=, and 5x=y+32, and y is the Quantity Inquired after 3 Firſt x or ⁊ 


(Suppoſi ng x) is to be Exterminated by Subſtiruting 1 it, 8 Value 205 found out from 


che Firſt Equation, into the Second and Third, from whence + 7 2E, and >, 


+32; and then we Proceed to Exterminate 2 by the foregoing Rules; ; Namely, 


e, and „A +304, or . and 2=— in the firſt Equation, and 


—y 
= bog \ . Os A yt; 
Se 34%, _ == 7 IT in the Laſts Therefore ,5= Ep or 4 * 8 3 4, 


5 and 6544. or y= 4. 


Io this Head belong Surd Quantities, which may be alſo Ertetmititted from E. of the Exters 


V3 an, 3,4), Suppoſe Yay=t, V an—ay- ray =, and 4/ „ x, it will be, #—v=2a+x,tt=ay, * 
v aa ay, and x3 =ayy, and by Exterminating t, v, and x from the Equations, one 
after another, there will at Length an Equation Reſult, which will be Clear of all 


quations, by Suppoſing them Equal to Certain Letters; Thus, if Y -= za mination of 


lacommenſurables, or Irrational Quantities; The Procedure is, as before. Fl 


Concerning the Solution of Problems, and Reducing them to Equations. 


6. 1. LGEBRAISTS Inform us, that 1 in theſe Studies ould firſt Exet- , That Problenis 


ciſe themſelves in the Abſtracted Rules before Delivered, and then Pro- aerobe Haſten- 
cov to Try their Strength in the Reſolving any Queſtion, Propoſed, into the ſeveral 4%, 4s ſoon as 
Equations, which Appertain to it; But it ſeems to be a Truer Method of Inſtruct- 4 . 
jon for Reaſons already Alledged, to Come to Problems, as ſoon as Poſlible, and Rules to be 
afterwards to Recur to the Abſtracted Rules for a more Complete Perfection in 15 ee 
this Great and Divine Science. 'Tis True, theſe Rules muſt be ſometime Learned, 5 


if we are Willing to make any Kind of Proficiency in this Sort of Knowledge; 


but if we are Deſirous to Conſult the Genius of Beginners in it, we ſhall find the 
| beſt Way to Humour That, is to Lead them to Problems from the firſt Step we Take 
with them in the Inſtructing of them; and therefore it is, that we have In- 
termixed Problems with the Rules, Which are Given for their Solution. And 


what I have done in this Caſe, has been Dictated to me from my own Experi- 


ence in theſe Matters; For tho', by Reading Dr. Wallis, Mr. Harriot, Deſcartes, 


Schooten, Florimond de Beaune, Huddenias, Kerſey, and Others, I was very Early, and 
when an Undergraduate i in this Univerſity, Acquainted with the Abſtracted Rules of 
Algebra, yet it was all an Abſtraction, and a Kind of Myſterious One, till I after- 


wares Knew to what Purpoſe and Des En thoſe Abſtractions were Intended. Does any 
One 


and Solved. 


Applying thoſe Rules 2 at * Lime" Time to. hs Underſtanding of Authors, who Write 
in thoſe Languages? If any One docs, I Suppoſe: he will find his Scholars to know 
the Rules by Rote, ot Memory, but Perfeckly Unapprized, of the Meaning of 
them; It is Confeſſed by Algebraiſts, that Algebra is a. Particular Kind of Language, 


and therefore at the ſame Time, that we Learn the Language, we ſhould. be In- 


formed for what Intention and Purpoſe it is Learned. 
that th F. 2, War we have Said in the former Section Reſpects the Way and Method. 
a is 3 which ſhould be Uſed in the Teaching of Algebra; The Next Thing is to Know. 
at in the gol. how we ſhould, upon any Queſtion or Problem Propoſed, Expreſs al the Circum- 
. 7 Dk. ſtances and Conditions of it by ſo many Equations; In Order to which, we are 
im, Propoſed. Firſt to Examine, whether the Propoſitions, 'or Sentences, in which the Problem, or 
Queſtion, is Put, arc Capable | of being Reduced to Algebraick Terms, or to the 
Language of Algebra, in the ſame Manner as we Signify our Notions of Concep- 
tions, by Hebrew, Greck, or Latin CharaQers; If this can be done, as it may be in 
| Queſtions, or Problems, which Concern Numbers and Abſtracted Quantities, we are 
then, if it is found Neceſſary, to Denominate the Known; and Unknown Quantities, 
and to Expreſs the Senſe, and Meaning, of the Problem or Queſtion in an Analytick 
or Algebraick Stile; and the Conditions of the Problem or Queſtion thus Expreſ- 
ſed will give as many Equations, as are Requiſite to the Solution of it; But it may 
ſometimes Happen, that the Problem or Queſtion is ſo Stated, that it may ſeem 
Difficult to Tranſſate it into the Algebraick Language; If yet we make ſome few 


Alterations, and Attend to the Senſe, rather than the Sound of the Words, the Ver- 


ſion will be Eaſy; So every Language has it's Particular Idiom or Propriety, and if 


we Tranſlate out of One into Another, we muſt Conſider the Senſe, and not the 


Words, to make an Accurate and Juſt Tranſlation; It muſt be farther - Obſerved, that 


the fewer Unknown Quantities we make Uſe of in any Problem or Queltion, the 


more Expedite and Artificial will be the Solution. 
Problem the F. 3. PROBL. 14. It is Propoſed to Find out Three Unknown Nücbers, the Condi- 


1 en tions Given of which are, That they are Continually Proportional, That the Sum of 
them is Equal to 20, and the Sum of the Squares of them bn 8 to 240% What are 
the Numbers! 


W THERE are Three Unknown Numbers Song. S gg ». £2 or x. 7.2 2 2. = 
2. Try arc Continually Proportional. N |x. 5: 9. æ, or — 
3. Tar Sum of all of them is Equal to 20. x43+2=20. 

4. Tut Sum of their Squares is Equal to 140. : „ eie 140. 


ö 


Tus Problem is Solved F 8. Rule 3. of the preceding Chapter. 


On hee by Reduction, xx + 4 2 and * ro, and let be : 


2 140 
Feiwivsted! Tustefdtt according to Example the 34. Rule the 34. of the fore- 
cited Chapter, for a, b, c, d, e; and V. , h; Subſtitute 1. 0. % 140, o, ; and 
1 2 20, , and the Equation will be —y+28c * : +215 A : - 
+33*X3* :=291X3* =403* +4003*=0, or 1 600y* —20800y7 +67 600y*=0, or 16 
—2080y+67 600503 or y*=1 39-424, and by Extraction of the Root, by the Ge- 
neral Theorem of K. p Vp 4, S6 47557 2 = or, 160090 2080054 + 
6760cy*=16009*—2080097 +104co09r,and 676003=10400)” or, 16009*=104c0yf, 
2922. 10440 
| 10400 1600 
Wit, 61, is to be Subſtituted, in the Stead of it, in the e g Equation, Namely, 
kN. o, from whence will Ariſc the folla nig R * 1324424 N er 
20 
Extraction of the Root of the Equation, * 264 +4 3 455 of which the Firſt is the 


* Term, and the Laſt the Leaſt; For & in the Queſtion Ambiguouſly Repre- 
ſenting 


in both which Caſes 72262 2 When) Is found out, it's Value, to 


r Gmnitaatica Rules: abe 3 : 


48 PE 


1 78 . = * 4 2 
, "% Y * $33 "Y * * i * m4 
111. di 14407, s 17 


fearing Fither of the Extreme Terms, upon aha COR Adroies of 1 Double Value, | 


l a 
Either of which may be &, and the Other . a7 FE inet To ef 
= AnortHER Way of Solving this Problem is by Excrafting the Root . 4 qi : 
| | tion, According to the General Theorem, before Explained, of #= . ty ip. . 


Thus #x=20 -, and x=10=1 EV 6 175 Square the Three Numbers 


1 4 the 9 0 of them will be 400g 140 by the Problem, or 400 140 Ay, 
1 or y Ses as before; Subſtitute 6% for y in the Values of &, and the Greateſt Num- 
RH ber or Proportional will be 63+y/ 345 and the Leaſt 62 —— 3% Which Numbers, 
it is Manifeſt, will Anſwer the Conditions of the Queſtion, or Problem ; For Firſt, 
they are Continually Proportional; ſince 64—y/3 £.64::6%, 64+y 34 Se- 
2 cond, 64 &+63+y3 5 +64=203 Third, the fame. WR Squared i be 
| Found Equal to 140. 
_ F. 4. PROBLEM 15. To Find out Four Nombers, which are Continually Propor:- dls thi 
tional, of which the Sum of the Two Middle Ts is a to Tp and the Sum 51h, 
of the Two Extreme Ones Equal to 20. 74 56 | 5 
8 THE Second Number 18 Suppoſed to be. 4 * 4 als 11 : | 5 „„ 78 | 
228. THEREFORE the Third Number is by the Prob- „„ 5 „ 
lem, which makes the Second and Third Number as b FRO x+12=xX=12, . 
Equal to 12. 1 5 
. Taz Firſt Number Ae, t they are] xx ing 
T | by the Problem Continualiy * will be. [12=x* 1 
© | 144—=24x+xx 
© | 4. Tur Fourth Number: r the ſame Reaſon|” —; or I: 


Dies Ae tate vo IN oh ET, 
© Bur by the Problem the Fir and Fourth Numbers| xx 1 44=2 xxx | | 3 
are Equal to- 20 r. rt . I 
6. AND by Reduction and Excraion, he 1 3 58 j 
Number will be. £x=12x—305, ot, x=6+)/55) | 
7. THEREFORE by the Second step ee , Fn — 3 
Number will be, DEE „„ 3 5 * 
3 1 1 the Thicd d Stop the Firſt pa Sew 445 1b 183. / 
ox” 6=V 54 


9. AND by the Fourth Step the Fourth Number I44—24x-hxx_ 415—I245 3 
will be. . S ” 
Wich Numbers Solve all NA Conditions of the Problem; For 1/. They are 


Contiqually Fropagtional, ſi Ince I 5 — Fre 6+}/ 57 ::6+1/54. 6—y5+, and 6+y/ 5%. 
oa 


6-V54:: 6-y/54, EE = 24. The Sum of the Middle Numbers, , 


+6-Y 57 =125 34, The Sum of the Extreme Numbers 415 BALTES BY. A 1275 


- 1 1 e r 
4 1 ART 1135v/52. 4 $329 pride d by — ib. 
9. 5. PROBLEM 1 6. To Find out four . 8 are . Propor- a the 
tional, whoſe Sum à is Given, and the Sum of the Squares . 16, 
Ir is here Told us by Algebraiſts, that, altho' it is Uſual to Inquire Immediately. 
after the Quantities Wanted or Deſired, that is, the Unknown Ones, yet if there 
Happen to be Two, which are Ambiguous, or which are Endued with Conditions, 
which are in all Reſpects Alike, as in the Prefent Problem, the Two Middle and 
the Two Extreme Numbers of the Four Proportionals are, it will be better to In- 
quire after other Quantities, which are not Ambiguous, and by which the Ambi- 
$08 1 may be Determined, as for Inſtance, the Sum, or Difference, or Rectangle 
1 m. 


:: &. 12. 


1. Let 


1 TRE 3 of 1 3 Terms will he. 7 5 


© +4=8 or. 


bers will by the Problem be Equal to &, or. 


Step in the Equations of x and y, Steps the Ninth and 
Tenth, and the Two Middle Terms, Namely, the Second | * 


and Fourth. 
13. Bor s is ftill Unknown, therefius by Subſtita- pe - bug 


| cond and Third will be. 


Middle Numbers Equal to an Unknown Quantity. 
45 THAT the 1 wa them is n to Ano- 


Sum of the Middle. 1 erms Subſtracted from the Sum 
Given of all the Terms, ot. 


4. Taz Rectangle of the Extreme 1 vil be PA 
-- - Equal to the Rectangle of the Middle Terms from r. 
the N ature of, Foo, and therefore Equal ora 


wile to... 


* 


5. e the Firſt and Secbnd Naladiles to we 


6. TER EFORE the Third Number will be the Se- 


cond Sübtracted ftöm the Sim Gr the No Middle 
Ones, as if 16, 85 + and 2 arc the e woe 5 


7. Av the Fourth'Numbea 
the Two Middle Numbers, + the Firſt Number, Sub- 


ſtrated from the Sum of all of them; Thus, e C6 
+4+2=8—4—16=2, or. | 


8. TE Rectangle under the Middle Terms will be. 
9. AND by Reduction and Extraction. | 


10. TIE Keen r * Acre Terms| | op 


will be. _ 
AND by Reduction and Brat 


11. Tur Sum of the Squares of theſe Four N 


12. SUBSTITUTE: for r it's Value in the Former 


and Thitd will be. 
ANp the Two Extreme Ones, N: wy the Firſt 


ting p, and q for the Roots of the 1 * the Se- 


Ap the Fieſt and Fourth will be. 5 


14. Bur by a. Remaining Condition I» the Prob: 8 


lem, which has not bcen yet Satisfy'd, the Rectangle 
under the Second and Fourth Terms is hy to me 
Square of the Third, or. 
15. Also by another Condicien of the 3 
not yet Conſidered, the Rectangle under the Firſt and 
Third Terms is Equal to the Square. of the Se- 
cond, or. 
"T0: 8 the 5 of the rourteenth 
Step from that of the Fiftcenth, and it will be. 
17. SUBSTITUTE the Roots above in the Twelfth 
Step for p and q in the Thirteenth, and, 
18. AND by Scan dort "Sides of the Equarion 


and Extratting the Rost. ee 


52 


LY be this: Sthh of | 


r. Lex us now es 0 Fg of hs. To erm wi 


J 
4 \ "3s." 
Hg Ky * 
J. 
5 * * . © FS the ; 8 of 
5 7 1 ; ” 4 4 „ o* 7 * us WR: 66, ? 7 X 
: 4 #; i 4 N. = er 3 f F * 78 4 5 4 £ # 2 * 55 7 
* . * 
2 * : f 
«Ne, 5 3 
44. f 
* * 
w Rh; * 1 4 
W 2 F* Wu 
A 8 
Tx * "a 


e 


4 


5 , 


= 5 


25— ä and 


2 · “ 
4 


ASES 2 
4 2 


"wa ag. 55 


in 2 . 


— — 


eme. 


et, 


75 pa fps. 25, 2 Or, 95=pa-+p5. 


5 97 5 4, 


Ter 4 be 30, and 7 340, and let us ; rake rhe 5 tive Value of s. 


£ 


[5/44 DD eee ee. 


eee. and 5 | 


7 : 7 . 
; . 1 
* 


4 2 . 2 15 . ; 11 |} god 73 9. 0 1 1 8 n 7 
FFF 


* Is f 75 2 N 
#1 4 oy 5 


Ten - Firſt Term = $8397 e WR The Tour Tetm ones, 


Ihe er Tenn CL 7 5— -36+1 ETD ame; The Third Term =6=43 
Conſequently, 16. 8. 4. 2 will Anſwer all the Conditions of the Problem; For 
Firſt, They are Continually Proportional, and therefore 16X4=8%8, and 8X2=4Xx4 ; 
Second, 16+8+4+2=30, the Sum of the Proportionals; Third, eee 
2340, the Sum of the Squares of ſuch Proportionals. + 
Wr ſhall now Proceed to Give ſome farther Problems from Algebraiſts to Exer- 
ciſe the Beginners in this Science, which Terminate in Simple, or Simple Quadra- 
tick, or Simple Cubick Equations, which they ſhould be firſt Practiced in, and ! 
= bra would be then an Eaſy Science to Them. 
2 F. 6. PROBL. 17. There are Two Numbers whoſe Sam is 26, or b, 1 50 their Problems the 
1 Difference, to Wir, the Exceſs. of the Greater above the Leſſer is 8, or c; What are 2 
the Numbers? 5 
P PROBL. 18. There are Tus Numbers, whoſe Sum is 40, or 6, and the Greater 
Number hath ſuch a ae to the Leſſer, as to 2, or as r to 53 What are the 


22 © (IS Ws 247 + 
„ REFS . 
3 . => 2 OE 
de ee ES 


Numbers ? 
 PROBL. 19. Tine are Two Numbers, whoſe Sum is 7, or b, ach the Difference 
of their Squares! is 21, 1 a; What are the Numbers? FA. 5 


Soluriox of Pro. 285 SOLUTION of PROBL. I 8. Sor brio of Pront. 19. 
888 Number. 8 «| oe Number. Nets ls Greer: Number. Eb” 
Leſſer Number. ex. ůt; sx Leſſer Number. x. 
PDilterenge. 1 Leſſer N umber. : „ Square of the 9 K. 
By the Problem. 2x—b=c. 45 1 c. | Sq. of the Leſſer xx=zbx+66. 
By Reduction. x=*b+%c. Becauſe. . Vi K. — | Difference of Squ. 2 bb. 
And. 1 iy +: T- «x | By the Probl. ard 
DEU = 13442 | Sum of Both. x+—, Gb Cd. 


ou] 


75 of Lp *c=13-4=9, x r | By Reduction. x= Tr 
17+9= 365 | By the Problem. x+—=b. 1 464 
FR ä 8. i Alſo. a * e 
Orc M3045 By Reduction. RO TY ; 50 — * ; 26 
Leer aber: E = AM And „ : = 5M 
Greater Number. -x... „ 1 T f „ 
Difference.  b=2x.|, [rb 120 J bb-+d_ os 
By the Problem. S a. er , amr 26 14. ; 
| By Reduction. % /d SAS «on 07, 2a 
EEE a e 


5 } 
pai 5 e ie 24. 16: : 3-23 24+ 640. ae; 254221. 
8 N End i in what are Term Simple Panaridns e hs bonn The 3 
0 Quantity * is of One Dimenſion only, and is on One Side of che Ss, and all Ed in Simple 
the Known Quantities are on the Other. een, 
FS. 7. PROBL. 20. A Certain Perſon being Ask d, what was the Age of every One of ee BY 
= Four Sons, Anſwer d, the Eldeſt was 4, or b, Years Elder than the Second, the DOE ay 
Second was 4, or 6, Years Elder than the Third, the Third was Four Years Elder than 224. 
the Fourth or Youngeſt, and the Double of the Youngeſt Son's Age was Equal to 
the Age of the Eldeſt; What was the Age of Each Son? 
_ | PROBL-« 21. A Merchant began to Trade with a Certain Number wy Pounds, | 
| by his. Firſt Voyage he Doubled that Stock, by his Second he Loſt 1200 J. or 6, by 
his Third he Doubled his Remaining Stock, by his Fourth he Loſt again 1200 J. or 


6, and then he had no Money Left; How many Pounds did the Merchant begin to 
Trade with? | - TT. „„ 


(ie 


Uu uu u PROBL. 22 


1 


; 8 * ? \ 4 : ou bat”? ag 

Phohi, 22. A 88 Hired a ret for a Yeat for 120 ; or c, together 
Ei a Livery Cloak, Valued at a Certaing? amber of Shillings 3 bur when , or 4 
Parts of the Year were Expired, the Maſter Falling out with his Servant, put him 
away, and gives him the Cloak with 30 % or and ſo the Servant! Received: full 
"nr Tee ed 11 Time of His Service; Ban. 99 8 er was the n Va- 
lued at? ! =4 $0 (es £ 2269897 5 NES 05 nenne 


3 


Stole of Prom. - 30. Seton” of l Ab benen e ol Pn ROBL.. 2 


Age of the Eldeſt. x. Pounds the Mer- © 8 . Numbes of Shilling 
Of the Second OY x 5 „ee foot with * : the Cloak Valued at. 
Of the Third. 2 Pounds at the 


Due of the Cloak to I | F | 
Of the Fourth. e End o the kürt 2. the Servant for a Parts ax, 
By the Problem. 4b hrs Poe 10 Log of the Year, which he 99 
By Reduction. cl Pounds at the End ö Seryed. * + ja63% $50 

HERES 24 > Ca of the Second 26. -b. . | | 4 Fe 7 2 
 x=>b=20; © 7 Voyage. | [Due of me Money» 
1 „„ oO IRC the End. A 9 26 5 wag 4 A rer 


„ 0 "Te." a Served. 


5 V Pounds at WT End 2 3 
1 Age of the Youngeſt: L. of the Fourth Voy:. WAL: Be cauſe. ink $33. of, 
=— :- Of the Third Son. x+b. ſage. By the Probl. Ax ed. 

— Of the Second. ab. E the Problem. 4 ==. By Reduction x=Ax=ca—f, 
Of the Firſt. x+36.] By Reduction. Ee. Or. aA -N —id. 
By the Problem. 2x=x+36:] þ=1 2001. x OO. dof 
=_— By Reduction. X=36. 2K = 1800. Ts ud 8 
a 5 „„ 10 354 2&1 2 * 3 3613 oy 191 is = 120 4, 7 Wa 0 2 a - 
x+36b=24. EIGHT: All wal 2 ä | LLLN Sh 
And 2X 13314. „ ah 5 £100 :10 ih} = billings 


7 e Shilling | 
[485+ 505 =g8s. 


IEEE. _— LS 
r nar fav 


1 5 
7? 

4 
} t 
2 


: 8 \ 4 — 
// TTL O08 > 7 \ EY * 1 75 125 Tork "NONE. 
(nu K n 5 8 3 4 Fa 8 fk CI Le 3 1 # * | 
3 3 + Ca LS S 


* 8 


"Tana Three Pablo likewite 1 in Simple Equations. "a 
ee. . PROBLEM 23. One being Asked, What a Clock i it was, = oP? That the | — 
and 266. Then, Paſſed from Noon was Equal to 45 ot G, Parts of the Time Remaining until 

Midnight; What was the Preſent Hour, Suppoſing the Time between Noon and 
Midnight, to be Divided into 12, or c, Equal Hours . 
PROBLEM 24. A General of an Army, having ſet his Soldiers in a Square Battel, 
there Happened to be zoo, or 6, Soldiers to Spare; But to Increaſe the Square, ſo as 
that it's Side might Conſiſt of 13 or c, Soldiers more than the Side of the Former 
_ Square, there would be 29, or 4, Soldiers 1 41 5 How THOU" Soldiers had ce 91 
neral in his Army? el 176 in 
= _ ., PROBLEM 25. Two Perſons 4 and B: Diſcourſe of ben) Money in chi e 
1 . 4 faith, if B would give him a Crown, or c, then A ſhould have as many Crowns 
| nas B had left, but B faith, if 4 would give him à Crown, then B ſhould have 
= 52 Twice as many Crowns as A had left; How many Crowns had cach Perſon? 
—_ PROBLEM 26. Two Men Diſcourſing of their Money, 4 A faid* to B, give me c, 
| or 4, Shillings of yours, and I ſhall have e, or 3, Times as e as you; B ſaid, give 
me 4 or 6, WC * n any we "900 have both” ne; Tow: much had Each 


. 


, | 7 „„ SIS ET-« 
, SOLUTION 
EX 0B 4 £7 | 5 85 


1 1 
7 


borornn ot s /Prigur. 23+, 


Mi d. ; 


Bon J 
a | 
| the Pro blem. x=be—bu, 


By Relation. 
And. 


| 12 


8 $I. 


12 Hours = = 
. 


876 _396,1480 
73 S 


fuch Parts = = 


Or. 7 
The Time till Mid. 
night. _ 
The Time Sought _ 
after Noon. | 
5 Parts of the Firſt 
Time. 


By the problem. 
By Reduction. 
And. 
ede, - as s before, 
f Hours; 
Bur, 5 2467. 7 Hours, 
12 Hours. 


0 2 "If 3 


A * 


} . | 
el Time. 0 2843 
e 


the Time Remaining 0 ; 
Midnight 3 77 * = 40th, Par 
of that 2 Ld 455 of 20 


| cee. 


| c K bx. 


bx +x=c. 
gary > 


N 


qught.. 5 311 + 


18410 1 205 3 5 
% rom i 


firſt e 5 
The Number 
Soldiers, in in 
Firſt Square, 
The N umber. 0 
Soldiers in thje 
whole Army. 
The Side of the 
Second Square. 


The Square. 
By the Problem. 


7 


* 


8 Ani 


ex. 
of, & UsH 


nth 


00. 11 $4 v7 51 


1 xx ee ekt, n 
3963 


— 5 „ 


7 


By neee 


26x=b— = 


SS 


75 
88 | [Thexefore. . 


1 | 
| Acc 4 34 
h=gocjeeh4= 250006 | 
|+29000+847. 
|+3+250=144 

esse gase 
|=70196, Soldiers. e 


1 2 8 

DF 3 4 

r N 
- 


7 i|x=264, and, xx=69696, 
e xx+6=69696+500| 


bs 


[=70196. 

264T 126 5 The Square, 
[=70225, and 70˙—çͤ da 9 
70196 Soldiers. 

That is, ee is the Side 
of the Second Square; 
and Tcl d=xx+b, As 


©c 
lem; So that all the Con- 


Juſt 


| Theſe Two Problems and the Two Annexed, Ter-| x 
minate alſo in Simple Equations, 
was Propoſed to me by a Friend ſome Years ago, and 


The Laſt of which 


Formerly Fellow of this College. 


104. or &, the 


tity of both Sorts, to Conſiſt of 100 


Unaunz 


"1 902 


To 


N 


as 


was Required in the Prob- 


ditions of it being Satis- 
5 ed, the Solution of i it is 


ubs Solutioat"afss Prbhldyes. 
nen of mn 24¹ ere of Prof 23046. 
1 Ti 7 
l Hi T 17 4 


5 : ow 


"ihe, Laing 5 . | 


Wb 


4 One to B. 


2 But by the Problety . | 


BO Probl, 26. Number of. # 
| ings, which A had.” ny” 


] 


Number of Shill. 


And. 


ug 


223 


INDIO 25614 
Crowns, 9 ho 
eue 


2 en 
ach after he ben 
LSE CAR IsH + 


REM _ eit ene gs 
ae * Thad, 142% 


$4 


"Cho wha... 

at Firth, *7; E Hoflie 
Number of Crowns 1 
Which B had after 4 er 
had given kim One.. 
And the Number of 
Crowns, which 4 Had, 
after he had geen r 


16 


EN ac. 
By Reduction. 
And. „ 


8 3 
= 7 IN 


1 Crown; The Proof, 


STZ Crowns. 85 
7+1=75 1X28 Crowns. 


; 43 
Number of Shill- "7; 
ings, which B had, _ 
after he had given CITE . 
e Shillings to 4. 
Number of- Shill- DSA. 
ings, which B 170 
had at Firſt. : 


'S. . 


ings, w which B had 

after A4 had Lat 145 +4 4 
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F. 9. ProBL. 27. A Vintner having Two Solty of French Wines, one Sort worth 
Quart, and the other 64. or c, per Quart, would have a Mixt 
Quarts, or m, that might be worth 7 d, or f, 
per at What Quantity of each Sort mult be taken to a that Mixture? 
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Theſe Problems alſo End in oi Equations. 


le ahh” F. 10. PROBL. 30. Two Merchants 4 and B were Copartners in Traffick, the Suh of 
3½ 324 their Stocks was 300 J. or h, the Stock of 4 Continu'd in Company , or c, Months, and 


the Stock of B 11, or 4, Months, they Gain d a certain Sum of Money, which they 
Divided Equally; What was each Merchants Stock at Firſt ? 


PROBLEM 31. 


BESS, 
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when he Enters ni bene c. for Age, Sought ? 1 Leſſer. 


by 4, Produces. 


a i alia Ma being Aaktd” how: many! {Iears. Old he Was, An- 
Were i , of Part of thedNutober of Veats herhad ivd were Multiplied hy 
or 5, Parts of che ame Numbetʒ the Product would give his Age; What was it? 


| vi ROB E 32. Thtre are Two Numbers, che Greater 6f:which hath ſuch Propor- 


tion to the Leſs, as 3 to 2, or ag th, atid the Sum ofothe ſaid Numbers hath 

ſuch Proportion r ngY Led Peer as, I to I 3, or, as . * What are 
2 F101 1 FE 8 * Ge 
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c+d, b:: d. x Stock of 4. [Number is to the Square of Them, as 1 to 13, which 
c+4.b::c. bx Stock of B.] were the Conditions Propoſed in the Problem. 


Theſe Problems lkewile End in Simple Equations. 

F. 11. PROBLEM 33. There are Two Numbers, the Greater of which hath ſuch Propot. Problem: 334. 
tion to the Leſſer, as 2 to 1, or as 7 to 5s, and the Sum of the Squares of the ſaid $46. 4 35 
Numbers is 125 or 6; What are the Numbers? nn 

PROBLEM 34. A Merchant Bought a certain Number of Yards of Linnen Cloth, 


at 134, or b, per Yard, and if the Number of Pence, Paid for. all the Cloth, be Mul- 
tiplied by the Number of Yards Bought, the Product will be 30000, or £3 What Was 
the Number of Yards Bought ? 


PROBLEM 35. Two Merchants A and B 1 were Copartners, A brought in a Certain 


Number of FOUndh..0 which Continues 1 in Company 4, or c, Months, B brought in 
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e 1 But 50 2=600 d. the Pate 
I [Paid for the Cloth. 
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Theſe: FR Ee End in Equations, . are Ter Simple Quadratick Equa- 
where the Unknown Quantity xx is a Square on one Side of the . 
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Quadratick F. and all the Quantities are Known on the Other. 
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F. 12. PROBLEM 36. Certain Noblemen made a Progreſs for their Pleaſure; every 
Nobleman carried with him the ſame Sum of Pounds; the Number of the Noble- 


men was Equal to the Number of Servants, which Attended upon each Nobleman; 


the Number of Pounds, which each Nobleman had, was the Double of the Number 


den of all their Servants, and the Sum of all their Money was 34561; What was the Num- 
ber of Noblemen, and how many Pounds and Servants had Each! 

PROBLEM 37. A Merchant Bought as many Pounds of Pepper for One Crown, 
as was half the Number of Crowns he Laid ot ; 3 Then in Selling the Pepper he Re- 


_ceiv'd for every 254. of Pepper as many Crowns as he Paid for all the Pepper, and 


in Concluſion he had 20 Crowns; How many Crowns did he lay out! 
PROBLEM 38. There are Two Numbers, the Greater of which hath ſuch Propor- 
tion to the Leſler, as 3. 2, or 7. 5, and the Sum of the Cubes of the Two Num- 


bers is 4375, Or &; What are the Numbers? 
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8 FFECTED Quadratick Equations are Diſtinguiſhed into their teveral 


by the Variety of the Privative or Poſitive Signs arms 

Them; Thus, in the firſt Form, in Particular, xx+6x=g5 Fs or, 8 8 5 fate on 
in General, xXx c b, or xx KA; In the Second Form, in Particular 4 — O ee 
==24, or XX=10x+24, and in General, xx -bx=k, or xx=bx+t; And the fame Reſolution, 
may be Said of the Third Form; For in Two Quantities Equal to a Third, there 
can be only theſe Three Caſes, in Reſpect to the Signs, either xx+cx=6, or bs 

b, or 'ex=xx=b; For the Fourth Form of =xx—cx=b, is Impoſſi ble; Becauſe a 
Privative Quantity cannot be Equal to a Poſitive37 It muſt be alſo. Obſerved with 
Regard to theſe Quadratick Forms, That they may be Continued 1 Infinttum ; For 
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| PropLEM I 1. Reſolution of the Firſt Mons of thi Firſt Form, Column 24" 
By the General Theorem, = beth 4 5 e Sf] Pts. 
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5 230 | 
Proof; If x Nj 6 pas e {If .it, 6 55. 
PROBLEM 24. BORON of the Second Equation the Firſt Form, Column 4th. 
5 Ag E nip Janna +4. 
T ˙ > = or mt 


xX+=16 —=T441 | 
Proof; If x=2, g,,- 16]. 48; If x=/— 12, e 


PROBLEM 3d. Reſolution of the Third Equation of the Firſt Form, 8 n 4b. [ ; 
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PROBL, 64h. Ae of the Third Equation, 9 the Second Font, Gehm 4th. 
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PRoBL. i Reſolution: of the Second Equation of the Third Form, Column 4th, 
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Ix the Firſt and Second Forms, the Roots are, the One Negative, the Other Poſi- 
tive, And in the Third, both Roots Poſitive; That is, where the Higheſt Unknown 


Power in the Firſt and Third Columns is Poſitive, One Root is Negative, the Other 
Politive, where the Higheſt Power is Negative, both Roots are Poſitive, and become 


Poſſible or Impoſſible, according as the Quantity, from which the Extraction is made, 
is Poſitive or Negative, and according to the Nature of the Root, which is to be 
Extracted ; Thus /s is Impoſſible, or y/* 4 Becauſe, no Quantity Multiplied 
into it's e Produce a Privative One; But * 3—8 is Poſlible, becauſe e 
X=2==8, CMG. 

F. 2. PRoBL. 1. There are Two Numbers, whoſe. Difference is 16, or c, 5 0 Problems, 
the Product of their Multiplication is 36, or “; What are the Numbers? which Produc 
PROBL. 2. There are Three Numbers in Conduaal Proportion, the Difference Joe wander one 


of the Extremes is 16, or c, and the Mean Froportionas is 1555 or m; What are the of the Above- 
Extremes ? 7 a 


PROBL. 3. There are Two Numbers, whoſe Difference is 1 1 5 or 4, and if the 2d. 3d. Prob- 
product of the Multiplication of the ſaid Two Numbers be Divided by 2 or c, the lem. 
N will give the Cube of the Leſſer Number; what are the Numbers! 
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By Reſolut. x — 4 555 


3; 
— O0 
8+1 7-0, 


—1 8X<18F1 6236. 


And. 


Difference. I 6. 0 


| x, & Kc. 2, and t 8, 3 


Sorvrion of ProBt.. 2 


| Leſſer of the Two. 


It will be, x. 1 
By Reduct. xxx erer, 
By Reſolution. 
| X e em Tec um. 
r cÞ7s | 
M=6 |=—8+10==2z0L,—18. 
Difference of the Extremes, 


om 


Or, 18, from 187416 

and the an Proporiibnal 7 
For 2. 6:: 6. 5 Or, 
rn. : 
Since 18 is 3 Times more] 


the Multiplication of —_— 


C 


| 


than 6, as 6 is than 2, and 


T4 


Leſſer Number Sought. 


a=15| 


+ SOLYTION of ProvL. 3. 


S * 
x . 
6 


C=2z' 


| 5 AVS r * 7777 
4, 
Or, © e 
Greater Number. 1 8, or, 1 22. 
Difference 18—3=15. 

Or, 12+ ——=2S=15, 


18X3''7s | 
e Cube of | 


—Y 
3, the Lefier Number.” 


1 22 — 2. 


Or, ICE. = ==1 58 


= Cube of . 


is TY 


. 


l W 4. There are Three Numbers i in Se COW La 8 . 
and Such, that if the Difference between the Sum of the Extremes and Mean be 


Multiplied by the Su 


mof the Extremes, the product will be 112c, or 6b, but if the 


Said Difference be Multiplied by the Sum of all the Three Proportionals, the Pro- 


duct will be 1456, or c; What are the Proportionals? A 
 PROBL. 5. There are Two Numbers, whoſe Sum is 10, or 6, and the propor- 


tion, which their Difference bears to the Sum of their Squares, is, as 2 to 29, 
or as / to 53; What are the Numbers? 


'ProBL. 6. There are Two Numbers, the Product of whoſe Multiplication is, 
48, or , and the Difference of their Squares is 28, or 4; What arc the Numbers? 


SoLUTION of e i 


Difference of the Sum 
of the Extremes and . 
Mean. 
By the Problem. the b] 
Sum of the Extremes. x 

5 


The Mean . 2 


Since 3 +27 a, the 
Difference berwixt the Sum 


3+27 —21=9, the Mean 
Proportional. 


| 25x—5b= iat fare. 


Sorb rio of ProBL. 5. 


Greater Number. 
b—x. 


Leſſer Number. 
Difference. 

Square of the Greater 
N umber. . 


Square: of the Leſſer. 


7 th=2bx+xx.| 
Sum of che Squares. | 


| bb—2bx+2xx. 

By the Problem. 

2* . bb—2bx+2Xx:: r. 5. 
Equation will be. 


22 The Leſſer will be. 


4 | The Square of the Firſt, | 


| And, 


SoLuTION of PRoBL. 6. 


Greater of the N umbers. x. 


2 


Cr OY 


Of the other. 


Difference of the xx—=-. 

Squares. 1 

Which by the Probl. 

By Reduction. 

—pp +x4=axx. 
x*=dxx . 


4A. 
4 


The 


Ihe other. 


The Sum of all 7 
r 
n Fil! e 


— — 


Bur by the Probl. 2 2b=ax= 0 . 22 a 
| By Reſolarion or Extration. | 


OG 26 
_— es; Or, 


By Redation. 8 
And. 


xx bt, 
* 


i205 5 - — V [1= 


en —1456 = = „ 


6 1120 


«h 2 


2 um we the | 


; 
Extremes — —X=40,—2 3 


12. The Mean. 


The Extremes are Py to 
be 4 and 36, by a Problem, O. 


in which their Sum 40 is 
Given, and the Mean Pro- 
portional 12. Vid. Probl. 2d. 
Dur n r 
Likewiſe, 28 X 40 2 1120. 
deer e mus 


. 1 


2 een — 25 


By Recducgion 8 


a Karl rbb. Faux oa 
1 


10 


egen Ag 


. ss bb 
RATE Ire 
TL AF Doo IA = 


1 e 
I 24454 8. © 7. 
The lis e nh, 


Leſſer 10=7=3. Proof; 3+7 
=103and 4. 19 * 8 19; 


1747 3 72 will, Allo, | 1 
cy Sabo this Problem 21] 


For their Sum, 1 71 


| 


4. PROBL.. 7. There are "Tower None "has y pag is 14, or Y ad, if Probl 


bi ag N a EY tgp: pp. 
28 4 e. 


48 
The Leſſer N um: == ==. 


Proof; Fa Prod. 6X8=438: 
Differ. of Sq*, 64=36=28: 
Or, this Problem may be 
Solved, by taking even an 


Their eee =256 4/1 l/ „ 
The Sum of their . And the Difference of their 
will be 3622. Wo B eg 3 2 304. 
Bar, 2 6211 27 29. [Squares ts 
55 zes asl. 


the Sum of their Squares be Multiplied by the Sum of 5 Cubes, the Product is! 
7.2800, ore; What are the Numbers? 


PROEBL. 8. There are TWO Numbers, the ae of 1 Nudel 60d i 1s 


20, or b, and the Difference of their Cubes is 61, or 4; What are the Numbers? 


PROBL. . A Merchant Bought certain Cloths, and Sells them at 174 J. or 6, the 
Cloth, and then found, that by every 1000. or c, that he had laid out, "he Gain'd as 
many Pounds, as he Paid for One Cloth; What Was the firſt Coſt of a Cloth? 


SOLUTION of PROBL. 7. 


One of the Num- ,,,_ 
bers Requir'd. ha, 
bx. 
Square of the firſt Number 
is. N Abb. 


Square of the xx=bx+1bb. | 


Necond.. .-. 
Sum of the 


Squares. 3x44 20k 


Cube of the Firſt Number. 


x3 N X Ab 
Cube of the Second. 
—x3 +2bxx—3bbx+305. 
Sam of the Cubes. 
+3bxx+£3. 
Sum of the Cubes x Sum 
of the Squares. 


Gb + 263x* + Abc * 
the Problem. 


if 


| 


— 


[Difference of the Cubes. 


(Greater Number. . 
b 

| Leſſer Number. —. 

Cube of the Greater. xxx. 


Cube of the Leſſer. —. 


ar of aon. 8. 


bbb 


XXX 


X5 —63 
By the Problem. al 
ber Reduction. 


- 4 


Ar 443, 
By Reſolution, 5 


| x3 ANN 
And. x=y/3. 14+ Eda+b3. 


Herr- zei. 


3 


A=61 


Therefore. 


SoLUTION of Dow 9. 


Firſt Colt of a Cloth. 
Gain of one Cloth. -. 


But 21 the Problem. 


cb 


Beere . 
0 


* 


[And by Reduction. 


& Ne. 
By Extraction or Evolution, 
—＋ . Vc Tab. rec cb. 
42100 Ee 


1 


] 


By Reſolution or Extraction, 


ö [Therefore X= 28, or, * 36. 


Im poſſi ble Root for x, which 
is One of it's Values: Na ame- 


ly, 36. ; ; 
For then the Leſſer N umber, 


Their product 155 — 36 1 


Gain for laying out c 
— 
his Money C. 25 1 | 1 85 
Becauſe. 5 
N cb 
7 og b-x $12 0, — 2:8 
X 


Redy 8 28125 OT of One ke 1 
5 ves I 57 oþ C 85 wy jo gang. 6 
3 1725-1500 
„ Lge 2377396 11 Price of 
a e "ADE =5X4=20. 22 dee, * ; 
9% Re oF 1] Alla, 15 J. 2 : TOOL. 15 
TOW b Likewiſe. | 125=64=61.| Tha de Coll of One 
r 1 Cloth, makes the Gain 
4. . or. v3. e 764220. 13247 for cyery 1001. or c. 
66 And the Difference of their. 5 Z 
Cubes upon Trial will be And. —115 . 5 
0 Found to be, in like Man. the Price of one Cloth, 
Has TS» hs, A ret Be $9 Bur, —1 15.1327 ::100.—115. 
Sr 1 
= zs, I, ot, —65F- 


thtx=7+1=8336—x= =7—1 
=65- $-H6=I4 3 100X728 


o 
Men. 


® ol hank ved all _ btb, contrary to The Cuſtom 
and practice of Algebraiſts, to Expreſs the Negative, as 
well ag the Poſitive Roots of theſe: Equations; That Be- 
ginners in this Science may See the Wonderfull Lati- 


=7 2.800. / 5 

If K 32 ng FE 652 tude and Extent of it, which can Solve Real Problems 
e eee N 4 by even Chimerical and Imaginary Quantities, if Priva- 
„7 tive Ones may be Accounted ſuch; Tho I ſhould rather 


1 | * 4 2 Think, if the Price of a Cloth is worth - 115 l. it is, as BS | 
7 65. *T7+652/3 5 [Poſitive a Circumſtance in a Problem, as if it was worth 1 
2 72800. © [+154 That is, if a Man has a Cloth for leſs than 
Nothing by 115 or has 115 J. given him for the Purchaſe of the Cloth, his Gain 
muſt be in Proportion Greater, than if he Paid 157. for it, ſince - 115 J. in this 
C.aſe is to him +1154 and + 15. is to him 15 1. And the Reaſon, that theſe 
Privative Roots are not taken Notice of by Algebraiſts, is, becauſe in Common 
Life it ſeldom Happens, that a Man Pays Nothing, or Leſs than Nothing, for what 
he Purchaſes, which is too Generous a Way of Trading, but lays down Money for 
what he Buys, which, tho' it is + in the Problem, is — to Him. 
1 have likewiſe been thus Minute in the Arithmetical Operations, for the: Sake of 
my Pupils, for whom theſe Papers were Originally Intended; But the World not 
Favouring me, as I could have Deſired, in an Employment, which of all Others, I 
had the Greateſt Inclination to, the Inſtruction of Young Minds, which were Stu- 5 
dious and Good, in Religion, Philoſophy, and Reaſon, I hope the Learned World will = 
forgive my being, Perhaps they will Think, too Particular; Tho' I may Say in the * 
whole, that, Notwithſtanding this, there are more Problems Preſſed in a Leſs Room, and 
Solved in a Clearer Method, than, I Believe, in any other Algebra, which is Extant. The 
ſeveral Forms of Equations, the Reſolution of which Takes up in a Certain Famous Alge- 
braiſt, near Twenty Pages in Folio, I have Reduced to Leſs than Two, and in ſome Meaſure 
the ſame may be Said of the other Problems; The Solutions of which arc here Abridged, 
and Drawn into ſeveral Columns, to the Great Advantage of the Learner, who will 
| by that Means See the whole Proceſs, in a Manner, at One View. 
Problems the F. 5. PROBL. 10. Each of Two. Captains, whereof One had a Leſſer Num- 
107%. 11th. ber of Soldiers in his Company by 40, or 6, than the Other, Diſtributed Equally a- 
and 12th. 
mong the Soldiers of his own Company 1200, or c, Crowns, whereby it Happened, 
that the Soldiers of the Leſſer Company had 5, or 4, Crowns a Piece more than the 
Soldiers of the Greater Company ; What was the Number of Soldiers in cach Com- 
pany, and how many Crowns did each Soldier Receive? 
PROBL. 11. Two Merchants Selt Linnen Cloth in this Manner, Each Sells 60, 
or , Ells, and the firſt Merchant Selling 2, or c, Ells leſs for one Pound than the 
Second, Reccives for his 60 Ells 5, or 4, Pounds more than the Second Merchant 
for his 60 Ells ; How many Ells did each Mcrchant Sell for 1 Pound? 
PROBL. 12. Two Societies, whereof the One Exceeds the other by 4, or 6, 


Men, Divide Two Equal Sums of Crowns, the Men of the Lefler Society haye 8, 


| which gien hs porn Reeg che Number of Men of both e by 172. 
or 4; What was the Number of Men i In cach d. and the Number of Crowns, 


which eack Society had ? 
SOLUTION of PROBL. 1 . 


| Number of Soldiers 

in the Leffer One 

pany. 

Number of Soldiers 

inthe Greater Com- 
any. 

Sls of Crowns "a Pr 
longing to each Soldier —. 

in the Leſſer.. . 


Share of Crowns be. 
longing to each Soldier c 
in the Greater Com- x+6 


Add: 4 to the laſt dx4+db+c 


"A 
. 


—— — 


*1 


; nd the Problem. 
Rs e 5 
n Webs FY 
By Reduktion. dxx+dbx Sh 
Ser be, and, dxæx faba be. 


bc x 
An 7 
By Evolution or Extraction. 
558 


x==20+Y/10000 


xx=—bx+ 


| = I 200 =—20+1 oo So. 
a=5 Or, 128. 
| | | | EC | 
x+b=120, or, Hee” 2 5. 
Cc 5 
— 10120. S0 40. 


x-+b 


80X15=120X10=1200, 


Share, it will be. +6 715 


at 


F. 6. Port, 3. 


would have Coſt him LY, 
ber of Oxen Bought? * 


And, eren. 
By By Evolution or Farra@ion 
c 
16 47 der-. 
e 8 
0... 
| Ells. 
Bur, {60 156 
NV Ell. 
And. 6. 11 :: 60. 10 ; 6 


A Graſi ier, 1 
Pounds, finds, that if he had Paid that 


' SorwrION of Pio. 1 I 1. W 
Number of Ells, which” 


By ag e 
bet, and W 


eb Ae SEAN tz 
„ 


Sum for 5, or 


2 Bought Certain 2 for 270, or b 


Forvriorof Peron. IS. 
Number of Men - 


the Firſt Merchant Ba che Leſſer Society. ; 
| Sold for 1 /. | Number of the $5 [Wi 
Number of. Ell, —_ J Greater. 1 
which the 4 3 2 ARR OF ̃ ; rc; 
| Sold for 11. Crowns, Which 2x+4+4 
Money Received by. were Divided. 3 
the Firſt Merchant [The Share of 12 
for his 60, or b, 19 x | each Perſon in 2x+6+4 
| Becauſe x. 1 pes ap VV 
8 
Money Received 4 | The Share of e 
the Second Mer- f each Perſon in 2 
chant for his 60 or e the Greater So- x+b * 
{ 6 Ells. 3 „ 4 1 7 
Becaſe. — 1 Py EY | { on : 1 = 
Add 4Poundsto 2 „ woche laſt _— BY 
the Jaſt Sum, It -4 + +6 Sum, it Will 7 : 
will be. xc be. i i 
I But by the Problem. 
Bur by the kth 8 ; 2x+bhdex+th _ 286. 
„ KI 5 


B R Reduction & 0 95 | 
— — 


R= _ 


Pla 


1 whb=12, 2x+b+4=192, 


e 


the Num- 


PRoBL. 14. A Merchant Buys Linnen Cloths of Two Sorts, viz. 90, or b, Ells 


of one Sort, together with 40, or c, 
and he finds, that in laying out 1 J. 
of the Worſer Sort than the Other 


PROBL. 15. A Merchant, 
and 100 J. Weight, or c, 
ney, whereby it Happencd, 
like Quantity of Cloves, 
_ Pound Weight of 


of Cloves, 


Ells of a Worfer Sort for 42, or 4, Pounds, 
upon each Sort, he hath = >, or m, of an Ell more 
What was the Price of an Ell of each Sort ? 
having certain Spices, to Wit, 80 J. Weight, or b, of Mace, 
Sells both Quantities for 65, or 4, Pounds in Mo- 
that he Sold a Quantity of Mace for 10% or m, and the 
with 60 J. Weight, or u, more of Cloves for 20ʃ. or v; How 
Mace did he Sell for 1014 | 


SOLUTION 


Problems 470 
? 14th. and 
c, Oxen Fewer, every Ox x cb. 


or a, more than he Paid for an Ox; 5 What was 


Problems the 


SOLYTI ) 


Nuinber of Oxen 
Bought. 8 


Coſt of One Ox. : J 


1 1126 T9681 
Becauſe. . . 1 


Subſtract c fro 50 
Firſt Number ofß * 
| Oxen ; The Re- 
maining N amber is. 
Coſt of each of 
this Number. 


7417 v3" 26 4 
711. *. 


Becauſe. 


3 N 2 
HS. & 2 


K 


But . the Problern, A cont 
— — A 
. 


a By Redudtion. drt, 
And, « | 
15 Evolution or rudi 

ä J 44 
b=270|x FEET I 8062 i | 


5 e 


* | 


x „ * 
Allo. s. eee. ( 


And. 263ʃ. 
og * 4 
15 Vit US =63 {hoes 70, 
Moreover. 45. 270: 6 
Likewiſe. 40. 270: 1. 575 
Laſtly, 621-6 [=3/ d. 
So that all the Cendhions 
of the Problem being Sa- 
tisfied, the Salution is Juſt ; 
—40 will no Leſs Anſwer 
all the Requilites of it. 


F. 7. PROBL. 16. Two Merchants entered into Partnerſhip, the Firſt brought in a 
certain Sum of Pounds, which continu'd in Company 12, or &, Months, and the Se- 
cond put in 30 , or c, for 17, or 4, Months; They Gain'd together 184 /. or n, where- 
of the firſt Merchant had 26/7. or 1, for his Principal and Gain; How N Pounds 


1 of bon 4 * 


j 


| Boug ht for 1.4. 
ICoſt of all the. Ll 11,6 
, | of the better Sort. 


Becauſe. 


Coſt of all the Ells r |Becaule,,/ 
om | FM 


| Becauſe. e. 1 : 4: IS 


6 2 ; 
| 34; 


5-0 


therefore will Purchaſe > of 
an Ell more at 65. ou El, : Wh 


eee, of, Fi 


Number of Ells of * 
better Sort of Innen, 
Bought for 114. 


18 The 


Numbet Of Els 
of the worſer de . 


£13 1417 


A. 


we" 
. | 1 of Mace Sold 


or. 


1 


- 05 * 4 
F ag 7 f. 


uo + 
5 x, 


of the worler mY | 


4, 


"1605 * 


n 
But 90 the Problem. 3 


e ibm 


bees, 24 <4 : 


©: 3 
= 1 e 


Price of the better 
an r been 
340 5. 8 4. 21 J. oo 8d. 
=30l. | 
Price of the Worſer 6 s. 


2X6 5, =x $5. T7, 1 
Rein 2 . Or 24. of 65. to 
make up the Pound, which 


1161 N 
. Number of 4, Weight. 5 

| of Cloves, which he a 
ä Sold for 20 l. or r. 


5 ( rex —axxanx. 


1 4880 
FEE" /[c=t00 * 
„„ 
| 10 0 
+ B=60" 
FEE ED 
1685 


Whole 


E Cloves + 60/=80/ Sold 


- $0LUTION of HR 15. 
Mil 


oinber r? Weieh e 
Which . e 
To tic 

p Ft 40 


Merch Sold fo 


ITT N u 


Money, which 80, or h, 5 


10 25 * 
FH CF? es ms 
| Money which To 

or c, Pounds of Cloyes 5 


Sold for. a ain 


* 2 * 
5 , 
f > ? ; 2 4 


1 449 29 
Becauſe!” Ae . ="3 
But by the Problem, bt , 
ers mh 1755 Ed 
$o- a 


# <2 #3 


Te 


* 


14525 1 "19; 


By Reduction - 


975 
0 e 10 


"TW 
4225" 


=—843+28z7 ” 
=200, 
808 1 6424. . 


3 


Quantity of Mace 
Sold for 40 J. of Cloves for 
25 I; 40l +25{=651; 201 


for 201. 
Becauſe 100. 2 C4: 80. 20. 


406 5. 212. 


did the firſt Merchant bring into the Common Stock:? 


P ROBL. 17. Two Merchants entered into Partnerſhip, the Firſt put in a n 
Number of Pounds for 3, or 6, Months, the Second put in 50d, or c, more than the 
Firſt for 5, or 4, Months, they Gain'd together 1404, or m, . the Firſt Mer- 


» * 
* 
— 
FE — N K : 
2 88 . 8 N n * £ * 7 ; 
5 7 Te. of K ö 6 N C ˙²˙ -m ²˙ 1m JC ˙ö ⁵˙ UU - * 3 : N 
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4 tt n 2 2 . n R o 34 3 rs En, 3 Be : 3 8 : , Z 

x W ONS; les N 8 op * Ct ye ee 5 7ST n DE ON BEE DEE REC 28 ne Fr : * 8 5 * 


chant 


=: 
= 
= 
— 


; Badge; » wi * 
| 1 i EP 4 
N 6d . 
* 


chant had ſuch Part, that if 607, or , be added to it, the Sum will be Equal to the 

Stock, Wherewith he entered Partnerſhip; What was the Stock and Gain of each 

-- ProBL: 18: A Citizen, having Bought a Houſe for a certain Number of Pounds, 

' Sells it for 641, or d, and finds that his Loſs in 1007, or e, was Equal to a Fourth 
Part, or m, of the Money, that he Paid for the Houſe ; What Number of Pounds 
did the Citizen Pay for the Houſe? FE A e 8 


SOLUTION of PROBL. 16. SOLUTION of PROBL. 17. SoLUT10N of PROBL. 18. | 


5 | 
Pounds, which the Firſt Stock of the Firſt _ 25 Number of Pounds 
Merchant brought into x.] Merchant. Paid for the Houle. 
the Common Stock Stock of the Second bs Whole Loſs in Sel- 
Which Multiplied into Merchant. ling the Houſe. 
the Time, 6, it Continu- bx. | Stock of the Firſt. 2. md ” 
ed in Company, makes. Merchant x into the bx. |Lols per Cent. 
Second Merchants | Time #5 it Continued or ; Wo 
Stock , Multiplied c. | in Company. : Becauſe. x. & d:: c, ==, 
into the Time 4, it | Stock of the Second 5 04 or 
Continued in Co- | Merchant into the But by the Problem. 
any makes. I ] Time 4 it Contin- dx t. e- Ph 
ain of the firſt bx |ued in Company. | r os 


*. 


*. 


N 


| „ - Songs 
Merchant. ee | Firſt Merchants mbx By Reduction. 
Becauſe. eee os oy "" "Oh 
[ Becauſe. bx+dx+a4c. :: aa TR, 
bx Ted. m:: bx. = | Ne Oka ary Abe And 5 5 
Principal and Gain of V 

the firſt Merchant © | Bat by the Problem. | 4 


a r 
5 5 
2 
1 . - 
\ . 5 
* . { 5 4 2 
B q N 
2 1 * . : 
i [ISM 
= 505 6 
8 9 
. 23 
1 8 
3 —— 
4 
IPG? * 
; 7 
4 


„„ 

By the Problem. n. By Reduction. lag 20020 = 

By Reduct. mbx+bxx+cax mox +nbx + ndx + nde bxx f 320 l. or 801. 

; 5 : —=pbx+can, +axx-+dcx, And : : 320l.—64l. — 25 61. ð* A. | 

ne cds ,,,_ mbynb+na-de nde 14)320(=80, ad 

And. xx= —— þ KF N N . 320, 256:: 100. 0. 
ub mbc | By Extraction or Evolution, Or, 3X80=240. +16=256, 

| =: Goa mb+4nb+nd-dc _ # hal panty er If x=80/l. 

By Evolution or Extraction. h 8 . . u. 

8 „ e e 

vA + Then *=S11+5r7 $0. rs: 100. * 

a 5 "Os 

„„ 5 423 | TM „ 

0 x=—174+ 165790 x=404+/35 2 524. - , nn TO% 7 _ - 

7 „Le if 425259=100 Therefore all the Conditions 

nee; be =—377T3 al ao Or, —-18y|of the Queſtion being An- 

TCT — 3 — Problem alſo is 

„ 100x300 Juſtly Solved, and x Ad- 

= e e Irc jo f Smits of Two Poſitive Values; 


Namely, Either 320 /, 
240.6 [20l. +61. | But, 1050. 140; | 2940. Fig f. CY | 
510.124 E26. 


7 50.100. 


750.184 :;: 
8 And. 40 ＋60 l. 100 1. 


F. 8. PROBL. 19. Two Merchants Entered into Partnerſhip, the Sum of their „ 

Stocks was 165 l. or 6, the firſt Merchant's Stock continued in Company 12, or c, xgth. and 20th. 

Months, and the Stock of the Second 8, or 4, Months, they Gained a Certain Sum 

of Pounds, which together with their Stocks, they Divided between themſelves in 

ſuch a Manner, that the Firſt Merchant Received 67, or /, Pounds for his Stock 

and Gain, and the Second 126, or g, for his Stock and Gain; What was cach 

Metchant's Stock and Gain? 
| Wo „ Fos. 


3 lowſhip with TN: 118. 


Therefore the ne Wil be. c 4 1 Hol x | 
: Number therefore of Miles, 2 po T | 
| which 8 Trayelled., ©: | 


.. 


But 12. 16: 660. 880, 


; 3 ADR, by Alrernation and Inverſion. 


Alſo, -402 T will Solve this Problem. | 


.PrROBL.. 20. A ee eee +3 py; "<p, from Lorndow. t 
5 ſame Time another Footman Departeth from en towards 1 each 
keeping the ſame Road, when they Met, A faith to B, I find that I have 
20, or c, Miles more than you, and have gone as many Miles in 65, ot 4, Pays, as 

| Ing have gone Miles in all, Tis true ſaith B, I am not ſo Good a Footman as you, 


Land at 


1 ravelled 


ut I find that at the End of 15, or 5 Days hence I ſhall be at London, if 1 Travel as 


many Miles in every one of thoſe 15 Days, as I have done every Day hitherto; 
What is the Diſtance of thoſe Two Cities 


„„ 
TI 
1 


from each 0 and how many Miles 


had each Footman Tmvelled, Wet they Met? 01 29617 © Horry. 


Sol uriox of PROBL. 19. 


| Thi Eirf Merchants Stock: „ brat 
Second Merchant's Stock. Lex. 
Gain of the Firſt Merchant. fox: 


Gain of the Second Merchant. gx. 
But by the Nature of the Rule 95 Fel 


g- Ax: 1 K*. 1 


| cox—cbx+exx= as Koa r 
By Reduction. | 
c kN Axx S chæ e , 

— £b—c> A, abf | 
4 | Teng] 
2 8 . | 


| I | 


It will be, | | 101 V wh WM 


By Extration, Suppoſing, 


165 /52212% 


Þ . Fs 222) 


EZI2 ÞþÞ 80 i 
9 Fe all his Wander of 2 


| Miles. 
| Becauſe es 24 1:: Ix ie Smt 
| 0 a = ©. WD T * 7 ® 


by p22 bs 
5 17 34#2284= Ae, 


22126 Allo. b=x=untol. 
==347 And. 1107. +554. Son FIT, 
Likewiſe, _ 1213; 55 l. 12 l. =67 1. 
So. g-b+x=164; 1r0l, Ars Gt 126. 
$$X1I2=660. 2 £5 ic A 
ITOX8=880. 16. V as 
And. 1540. 28 are 5 Sums of x them. 


| 660. 12. 


Ther is, the Number of > Pounds; which 
belonged: to the Firſt | Merchant's Stock, 


was 551: which Subſtracted from 16 ;l. 


the Sum of both their Stocks, gives 1 10/. 
the Second Merchant's Stock; The Gain of 


the Firſt» Merchant will therefore 125 


Gain of the Second 164. 


And by Compoſition. 5 
12716. 16: 2 880. 
Or, 16+12. 12 :: 880+660, 660. 


880. 16. 
1540. 28 7: 660. 12. 


Travelled in one Day. EH M 
. N Becauſe. 1. elde: 2. 


But the nber of 3 in witch both 


| Suppoſing * 'T hes — =- 
= By Extraction. 3 


F Or, 4. 


| SowrION of | Lora 20. 

PR e in Miles berwixt che rio 3d; 
two Cities. 35 ws 4 * 
Number of Miles, which 4 hot. 
Trave ed. 

Becauſe 4 being the 88 bet wirt 
the Miles, which 4 and 5 Travelled, 4 
"all Trayel 2K Tc, and B TX Ae, Wick 


& % # 1 


together are K. 


£ Ix 2 Ec. 


enn 
* Ac. 
Number of Miles, which 4 5 l 
| Trayelled in one wht — 
Becauſe. 8 5 * * 

; | 1 Se ; 
Number of Miles, which B: br 


Number of Days, in which 4 4-1 114 


Number of Days in which 3 
{ Travelled all his Number of 
Mues. th. 


254 — . a 


Pecaule, | 


| had Travelled, was Equal, they Setting 
out at the fame Time; - 
: Ifx-4 

Therefore. 4 + de . | 3 
e 3 i” 

By Redud. e- Fer: 2 fer Hie. 5 
And. 8 Her d 245 2e +2 fex-+dec—fee. 
8 | 2acoafe dec fc 
Or. N 7 N 


Or off, 


d=62 =52+y 2304=5 2+48=100, 


55 


3 


Chap. e 400 4 he Refolur jon af The." FR 2 


The Latter Root Apo ts becauſe 4 had Travelled 20 Miles more FEE B, the For- 
mer Anſwers the Queſtion. = GO. - e 40. 60440=100:60=40=20. A went 
6 Miles a Day, 6X63=403 B went 4 Miles a Day, 4x1 =; Number of Days, in 
which A and B Travelled, 103 8 60. A N 11 . the 5 


12824. 0 Ge. 
CHAP. v. 


of iy Pu Ways 8 M anaging Equations 7-4 Higher Potne; and Eu 
the Roots of Them, by Stevin, Harriot, Vieta, Kerſey, Cardan, or Sci 5 
Ferteus, as alſo by Deſcartes, Sir Iſaac Newton, Dr. Halley, and Mr. Rap on. 


1 HEN we come to Cubick or Biquadratick Equations, or Thoſe of a of the 2 
ſtill Higher Power, the Work is more Difficult and Operoſe, and can bee 

Scarcely be done any better Way, than by the Tentative, * of which 1 have rick Equations, 

here Subjoined from Sve vin. And thoſe of 


£7” Higher Powers, 
 PROBL. I. x3 +26x=40188 3 What is the Number x? pm ogg 3 


5th. Suppoſe. 


ProBL. 2. x*+50x=184638,6801 3 What is the Number æ A 
PROBL. 3. & b+20xx=19 543 What is the Number x ? 


SOLUTION of PRoBL. 1 


3 1g. Suppoſe, r and 1 10. 


tf. Suppoſe. 


Then. Hh DE XI RI 
Anl. Aal 
Therefore. x5 +26x=27, 


This being too little. 


24d. Suppoſe. 0. 
A 26 260. 


Therefore. x +26x=1 260. 


This being too little. 


3d. Suppoſe, Ido. 
=1 ooooOO. 


Then. x3= 
And. 26xX=2600, 


Theref. x3 +26x=1002600, 


This being too much. 
4th. Suppoſe. 
Then. x3 +26x=8520. 
This being too little. 

X=30. 


Then. x3 +26x=27780. 


This being too little. 


6th. Suppoſe. x=40, 
Then, x3 +26x=65040. 
This being too much. 

7th. Suppoſe. X=31,32,33, 
Succeſſively, which all Prov- 
ing too little, 

8h. Suppoſe. X=34« 
Then.  x3+26x=40188. 
The Equation Deſired. _ 
And if the Root falls be- 


twixt Two whole Numbers, 


Trials are to be made by 
Increaſi ing the Root with 


ei FS I, Ge. and if that 


will not do with - 5 


7 TIT 
Ce. | <4 


X— 20. 


 SoLUTION of PROBL. 2 . 


which Proving too little. 
2d. Suppoſe, x=100, which 
Proving too Great. 

34. Suppoſe, x=20, which 
Proving too little. 

4th. Suppoſe, x=30, which 
Proving too Great. 

| 5th. Suppoſe, x=21, which 
alſo being too Great, and 
20, ile 

6th. Therefore Suppoſe x 
20. I, 20. 2, 20. 3» 20. 4, 
20. 5, 20. 6, which all Prov- 


ing too little. 


7th. Suppoſe, x=20.7, which 
will Produce. 55 
X*F+50xX=184638. 6801. 
But if 20.7 had Proved. 
too little, and 20.8 400 
Great, Then Trialls muſt 
have been made with 20. 71, 
20. 72,20.73, &c. for .80 
=. 8, if 20.7, had been 
too little, and 20. 71 had 
been too Great, Trialls muſt 
have been made with 20. 
701, 20. 702, 20. 703, Oc. 
For. 710 . 71 which will 


be Exemplify d in the Fol- 


lowing Problem. 
Becauſe, .A710==; 
And, PIE; 


Q 
But, 4 1ST ST 


Yyyyoy 


SOLUTION of PROBL. . 


If Suppoſe, x=1, which 
is too little. 
2d. Suppoſe, x=10, which 
is too Great. ö 
34. Suppoſe, X=2, 3, 4, 5. 
6, 7, 8, which are all too 
Bete. 
4th, Suppoſe, x=9, which 
is too Great. 
51h. Suppoſe, x=8. 1, 8.2, 
8. 3, Which are all too 
little, but, 8. 4 too Great. 
6th. Suppoſe, x=8.31, 
which is alſo. roo Great. 
7th. Suppoſe, x=8. zor, 
8. 302,8. 303, 8. 304, 8.305, 
8. 306, 8. 307, which are all 


too little, but 8. 308, An- 


wers the Equation, which 
is leſs than 8. 3 10, or 8. 31. 
If the Value of x, or the 
Root Required be leſs than 
Unit, Then the Trial is to 
be made by . 1; If this be 
too Great, Then with. of; If 
this be too Great, Then with 
oo; If .1 is too Great, 
and . oi is too Little, Then 
Trial muſt be made with 
o, . 03, 04, Cc. For 10 
is . 1; If again .04 is Leſs, 
and. o is More, than ſhould 
be, Trial muſt be made with 


041, .042, .043, Gc. For, 


© 
O — . 0 1 — —— . 
e 1000 100 


Fo | | HONG | 


n g ; 
- yn OT OI e N 
LAS 4 7 8 5 > ? < "8 
Rel I-46 
. 


E 


= 1 9 
e e e es ih) 


eee 
n 5 2 


„ a aAdS 3 
2 * AER 2 : 2 Wa Wn RK = my F 


9 


. 4 - - 
2 r n bY 2 
n "I r 
* re LS BA 4 
S - ER 


GIG. 


0 "EIN [KK 4 
3 are e Fg cc ; 8 
n N. n . 5 * . 
On. rr Wy = __ Ps: 2.53 44 — wy = \ - oo» enn r 3 
8 0 COSI A ion er So aac 
Xx (UE ants het hath A 2 „ VEINS rat 8 —— — = 
PU I DS ³ I 
Eons CIS > — 8 Dr ö K l n n r ene 
Ge 4B af) r Wer. l KL 2 2 IF! 8 8 1 * | EM 5 
7 0 ö 0 Eg 0s, p 8 * "ke 1 : 
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N 


. FR PAIR 


— 


1. Suppole, 


Which will be too little, but | 


Which will be all too little. 


Unknown Part of an E- 


is Eaſy to know, how to 


are Units in the Index of 


98 Of Aﬀete Clint Bid Equine, cc. Bok 


Problems 4th, 
F th. and 6th. 


F. 2\ProBL. 4. If x +32498%=2695 What is the {only x2. . 
Pal., 5. If u 2 Sy ο What is the Number a + 


\ PROBL. 6. If . What is NOS: ** 


SoLuTION 01 Pnont. 4 
K K. 
Which is too Great. 
24. Suppole, = f, 
hich is likewiſe too Great. 
34 Suppoſe, | ko, 
Which is too Little. 8 
4th. Suppoſe, x= .02; 03, 
04, 05, 065. O7, 08. | 


5th. Suppoſe, K. og, 
Which will be too Great. | 
th. Suppoſe, x=.081, 082. 


.083 will Solve the Prob- 
lem, and 83 is Lels than 
090,09, ; 

When all the 1 of the 


quation are Affirmative, as 
they have hitherto been, it 


Increaſe or Leſſen the Root 
of an Equation, in Order 
to make it at Length give 
the juſt Solution; But where 
as in the Following Inſtan- 


made, it is harder to Gueſs, 
how to allow for thoſe Sub- 
ſtractions, by which Means 
the Operation becomes more 
Intricate and Difficult, 
Tis alſo to be Obſerved in 
theſe Following Equations, 
that there may Happen to 
be as many Poſitive or Af. 
firmative Roots, which will 
Solve the Equation as there 


the higheſt Unknown Power 
which will be afterwards 
Shewn. N 


If 2 Suppoſe, 


The Abſolute | 8 1s] 


the 


ces, Subſtractions are to be | Leſs ; Thus for Example. 


ſolved, 3 200x=x3=46577. 


A 
N % ** n 
* I + 
+ 


 SoLuUTION of Prob... 5. 


28 X=1. 
which will be too little, 
for then the ge Janet 
Lords wen told wigs 
24. Suppole, - | X=10.| 


370, which is more than 
Juſt Abſolute Number 
360, and therefore "FO 1 
a 

34, Suppoſe, x= 2. 3. 4. 
which will be all too little, 
but 5 will Solve the Equa- 
tion Propoſed, beſides which, 
there are Two other Roots 8 
and 9, which will likewiſe 
Produce the ſame Equation, 
and will be found out by 
a Method: after Delivered. 

Limits of Equations which 
do not Exceed Biquadratick 
Ones, are Taught by Flori 
mond de Beaune; > < arc 
with Dr. Wallis, and ſome 
other Mathematicians, Signs 
or Characters for Greater or 


Equation Probl. 6. to be Re- 


Therefore & <3 200x. 1 
nne. 

X T 56.5, G 

Again, 3200x—46577=x?, 
Therefore, 3 e ae 577. 
And. — 
e 5 3200 
Or. * = 14.5, Oc. 


which accordingly it is, 
for by the Following Ope- 
ration it is either 15.7, or 
oe 


be. Fe 


be. 


| SoLwrION of PoBt. * 


ff Sup poſe, 
The Abſolut Number will 


23199, 


100, which after 


. 


K IO. 


I he Ablolure Nutr will 
7 =3 1000, 
Both which will be too little. 
34, Suppole, 3 
The Abſolute Number will 
1 == 680000. 
Which alſo will be too little; 
But fi nge it is Negative, it 
Shews, that x muſt be ſome 
Number Leſs than 100; Be- 
cauſe a Poſitive Root, if any, 
will Neceſſarily be found, 
before the Abſolute Num- 
ber becomes Privative. 
1474. Suppoſe, 
The Abſolute Number will 
be. : 
[Which i is too Great. 
Therefore it is a N umber 
betwixt 10 and 20. | 
5th. Suppoſe, x=1 1, 12, &r. 
they will be too little. 
But 15.7 will nearly An- 
ſwer the Equation. 
; 6th. Alſo, becauſe 5 6 
is Greater, and —680000 
is Leſs, than the Abſolute 
Number, there will be ano- 
ther Root betwixt 20 and 


XI. 


220. 


56000. 


ſeveral 


Trials, will be found to be 
147, which will Exactly Con- 
S ſtitute the Equation Propo- 
Conſequently x, Value off ſed. - 


the Root Sought, is Greater 
than 14. 5 and Leſs than; 6.5, 


1 ſhall now Piet: to deer from our : Famous Country-Man and Algebraift 


Mr. Harriot, the Father and Founder of our Modern Algebra, and to whom Des-Cartes 
is Indebted for all his Inventions and Improvements in that Science, the Way 1 
Forming Equations, which ſhall have ſeveral Roots Given, Affirmative or Negative. 


g. 


Chap. vi 8 


F. 3. PROBL, 1. To Form an Equation, which 


PROBL. 2. 
Negative Root. 


PRoBL. 3. To Form an Equation, 


SHLUTION of PROBL. 1. 


x=t]. —b=0, 

c eco. 

Therefore by xx=bx+bc=0. 

Involution. - & 
b=2, xx=5xX+6=0. 
3 

or, XX=5X=6. 
And by Evolution. 


or, 5X—XX=6. | 


Au 1 Refoliition of 


ſhall have Two eee Roots! Concerning the 
10 Form an Equation, which mall have * Affirmative, and One Frans 5 


Sor ur of Pnobr 25: 


| K z S2 | 
2 z, 7s 5K 215 =6. 
, * wAX—=—=O0f 
* 2 $X=10,_ 
A 
2 


which ſhall have : Two N egative Roots.” 


h * b „ lo, t | 
| e eo. f 
[Therefore by Involution 
— r , __| 
xXx fer-. | 
2 | xx+1x-6=0| 
2 xx IX 6 
—c 3 
XN = IX T6. 
By Evolution. . 
x==2+}/61=-1 : 422g 
If Tonk Po * 4 206. 
4 If x==3, rr gg, 
e ee 


85. 


\ 


quations ace 


"cording to Har 


riot, which 
hall have ſe. 


veral Roots 


 S6LvTION of Pons. 3. given Affrma- 
| | | tive or Nega- 


tive. Problems 


b L Sv. 
ex- 5X — 6. I 
XXE= XG. 
By Evolution. 11 
xX=—=24+1/G3=s6. 


= bs 


—= 3 


| Or. 5 5 K —2. | 
1 * : wars 7 
If x=—2, * 8 E 
DESO: 
If x=—3 XN = 26 
SX = 15 7 | 


$. 1 PROBL. 4. 10 rom an a Equation, ach ſhall have. Three Affirmative N 15 


Roots. 


PRoBL., 5. To ew an Equation, which ſhall have Two Affirmative Roots, a 


One Negative. 


5th. 6th, 
and py th. 


ProBL.. 6. To Form an Equation, which thall. have One Affirmative Root, and 


Two Negative. 


PROBL. * To Form 4 an Equation, which ſhall have Three N. egative Roots. 


SoLUTION of DT IN 3 


. 6 


X=6 f. e. eters: 
* 4. eos 9612 c bc. 


> Kx=e| Xx=4 __ 
=x3 —bxx Aber 
Lexx +bdx—bia=0o, | 
 >axxids. 
WY ON Therefore, 3 
8585 x3 =bxx+bex _ 
= | —cxx+bax 
x —dxx+idx=bid=0. 


=x3 —9xx+26x—=24=0. 7 
Or, x3 —gxx+26x=24. 
By Involution, then, 
The Roots are Evidently 
2, 3, and 4. 

But, how they are Found by 
Evolution, or Extraction, by 
the ſame Certain Method, 
by which the Roots of Qua- 
dratick Equations are Ex- 
pounded, is the Grand My- 
ſtery in this Science, which 


| = 


SoLvTION of Prov. 5. 


5 [x—b=0. Eau 
e i. eu co. 
K AY 
x—b e 
XN Xx+d | 
=X3—bx*+bex _ 

p ww tg =o; 


Tree, 


x3 e 9 33 

* —bdx+bid= o. 

Jax⸗ reale | 
=x3 —x2— I4X4+24=0. 
And, x*— x*—14x = 24. 
Or, 2, 3, and —4, will be the 
Roots, but the Difficulty a- 
gain is to find them out 
by any Certain Method of | 
Evolution, as in Quadratick | 
Equations; That yet theſe 
are the Roots, is not only 
Manifeſt from the Conſtruct- 


* 


N 


IyYy YYY | 


 SoLUTION of Papa. Si 


| Rh © a . 


e. e. ec 


| * 
8 7 


x==d] 7 . 
* Sener. Ter bei 
NN Ee 5 


XY —bxx—bex. 


+cxx ba bade 0. 
HRS: 


** e 1 
.  texx—bax—bed=0, 
Jaxx Tux. | 
=x3 TSXX=2x- 214X=0. 
Or, x3 +$XX—2X=24-+ 
RL. 
& 128 
+5xx=20 =24. 
—2* 2 4 
If 3 
| 1 
TS 4524. 
—2X=6 


Difficulty, 


Then, 


Then, 


—— co nb ²— Eien nod Say wo Got rs arts 


* 5 * - © 
—_— ———————————— 


f 

1 
{. 
{ 
t 
: 


* 


** 82 Hs 1 


5 


of Aﬀetted Gubich, 


. who Surmounts 
Deſerves to have his Sta 
tue in Gold. 

All is pretty much hither- 
to done by Repeated Trialls, 
and is Reſigned to the Sa- 
gacity of the Operator. 
But that 2, 3 and 4 will 


Anſwer the Equation, being 
_ each of them put for x, is 


from hence Nanifeſt. 
If 4 
5 32G 
Then, ſroxx==36 =24, 
F26x=52] 5 
if X=3, 1 i 
| | * 1 27 
Then, i or 81 24. 
x . 
If 1 8 „ 


Then, ” 


* 264 
=9XX==144 =24. 
+ +26xX=104| 
That is, the Glorious Prob- 
lem to be Found out is; The 


Sum of the Roots is Given 


in the Second Member of 
the Equation, with their 
Signs + and —, Annexed, 
and the Product of them in 
the Fourth, with it's Sign | 
+ or —, in the Third the 
Product 8 every Two of 
them with their Signs T or 
What are the Roots? | 


1 


B quadrati * 


ion of theſe Equations, but uh * 4. 


of Proof. 5 
JJ 


Given in the Second Mem- 
ber of the Equation, with 
their Signs '+ and —, as be. 


| 


| 


Then, 1 
if * i, 


Then, 


* 55 


it's Sign + or —, in the}. 


alſo from the * Wa 


| 8 
L E24. 
1 1 8 6 


þ 


15 4. 
a, IAN = 42 
f XN — TTY | 
n3==—64|. 
Then, | —x*=—16|==24. 

ITA 
That is, the Noble prob- | 
lem to be Found out 18; ; 
The Sum of the Roots is 


fore, and the Product of 
them in the Fourth, with 


t, - Equations, See. Book * Y 
[Then 


K =. 
x ci. elx+=0. 
=27| N= 4 


* n 

+5 XX=80 244. | 
2XS 
SoLUTION. of PROBL. 7. 
+b=0. 


pra. 
x+ Seele. 1 


XN Xx+d=0 
]=x3 bxx+bcx 


+cxx+bdx+bca=o. 
PR CA 


— 


B 


A= 4 

* Þ+bxx+bex 
eee 

=x3 +9xx+26x+24=0. 

Or; K +9xx+26x==24, 

If FEET 2; 


—(==3 * 5 


x3 =—8] 


by any Certain Method. 


Third the Product of every . 9XX=36|==24. 
Two of them with their |  PEexX=—52] 1 * 
Signs + or —; What are If x==3, 

the Roots? © 4 EASE —2R7 

And this is an ins of rhea, OXXE=81 a 
the Infinite Defect in Alge- {21:38 MEFS 

bra, that of the Infinite If „5 

Powers, which there are in| 64 5 
it, the Second, or Quadra- | Then, r 14424. 
tick, is almoſt only Solved | 26x=—104 


[Problem, as before. 


Axp we may Procted + in the ſame W ay and Method with Biquadratick E 
or Thoſe of the 4th. Power, or 5h. 6th, &c. And like Problems will Ariſe from thence. 
But, tho! all theſe Equations are Form'd by the aboveſaid Roots, it is not Certain, 
that there may not be other Roots, which would Conſtitute the ſame Equation; Thus 


„ 


tho 2X6 makes 12, yet 3X4 may do it; and tho' 6 and —6, 24 and - 24, are found 
by theſe Suppoſitions of 2, 3 and 4 being =x, there may be other Numbers, or 
Fractions of Numbers, which, for all we know, may Effect the ſame Thing. However, 
/. If any of theſe Equations =o be Divided by One of the Roots =o, a Quadratick 
Equation will be Produced o; And if That be n An 5 ny BO, It will 
Produce (he Reaping, Root i | | 


8 #5: xtrgartacofa4=o betreten. 
2 2 5 


eee 


* 


p * - 


N 1 


N41 enen (A 


„ * 5 
* q 5 by * 9 * 
A * 4 — 
* 
9 
- «= 4 * * 


ni 


£ * 
1 5 


Chap . Aud ile Reſolatiott. 
g #; = A n 3 * 1 % . 9 1 . 
a by TP; We 4 > 8 WE 


and as: often, as I wo Signs , Or Two Signs +, ſtand next to one another, ſo 
often there is a Negative Root; Thus in the Firſt, there are Iwo Affirruative, in 
the Second, one Affirmative, and one Negative, G&G. 

34. It is ſaid, In Equations thus Formed, that is, where the N ain of Roots, 1 
or Negative, is Equal to the Number of Units in the Index of the Power of the Un- 
known Quantity; Becauſe ſome Equations are Produced by Multiplying the Root 
into an Impoſſible Equation; Thus x -2=0 K xx—4x+$5=0, Produces an Equation 

—=x3—6xx+13x—10=0, which hath only one Affirmative Root, viz. x=2, or X—2=0, 
and no other, either Affirmative or Negative, for this Reaſon, that wx=4u4+ o 
is an Impoſſible Equation, ſmce xx=4x=5 , and x=2+V/ 4-5, bur the 45, 
or Vr, is Impoſſible ; However, Theſe Two Laſt Roots, tho Impoſlible, and is a 
Difficulty, with "Algebraiſts we Say, are Affirmative, and do not Deſtroy the Rule. 

4th. It is to be Obſerved, that in every Equation, which hath as many Affirma- 
tive Roots, as there are Dimenſions in the firſt Term, the Coefficient, or Known 
Quantity, in the Second Term is Equal to the Sum of all the Affirmative Roots, 


and the known Quantity in the Third Term is Equal to the Sum of the Products 


of every Two of the faid Roots Multiplied into one another, and the Known Quan- 
tity in the Fourth Term, as in Biquadratick Equations, is Equal to the Sum of the 
Products of every Three of the ſaid Roots, and ſo on, in Equations of the Fifth 
Power, and the laſt Term, or the Abſolute Quantity, is Equal to the Product of all 
the Roots Multiplied into each Other; And the ſame Properties will hold; where there 
is the ſame Number of Negative Roots, or of Negative and Affirmative, Intermixed 
with each s e * 22 to the Addition 1 Subſtraction of + and- 2 


* 


To Form a Biquadratick Equation = OO Form One of the Fifth Power. 


a Stbxx+bex "= +bx Tc Aer, bed 
+cxx+bdx Te ] +fbcx* 3 
Cubick Eq. xx cd bed Ja fcdxs +fbax* befbex © 
Root. Xx+f=0 | +fx*-+fbx3 +fcdx? +g fd 
u bx Aber-Hdade +tex*+fex3 +gbex* +8 fake © 
ex; +bax* +fbex JN bebax? 
„ 7... FORTY ee | +205 Ag 
. N . fade fit | Aer be hes * 
| +fex* . | + odx? Hg 3 
dt MM: Ha, | gf Equat. 510. Power. | 
Root. l ptr ae e , e, | 


vi will Form an "Equation of the 6th. Power, and foi on in Infinttum; The 
Signs of theſe Equarions alſo may be Infinitely Varied; For every Binomial Root, 
which is Multiplied into its ſelf may be &, or ys 1 If * has Two Values; It 
may be, to Form a Quadratick Equation, as before, bo N Kc o, or, & -b 
Xx+£=0, or, x+6=0 K e o; If x has Three Values, as in Cubick Equations, the 


Signs may be Diverſified, as in the Problems above; It muſt be alſo Noted, that 


from this Conſtruction of Equations is Derived, the Tabella Poteſtatum of Dr. Halley, 
which he Calls his Spetulum Analyticum Generale, Sir I. Newtor's Algebra, P Ag. 33 6. which 
N In which, ate, Sfb, is Continually * into it's i | 


4 * 


7 E orefabnm. | 


# * vo 
3 
* 


FF 


| J 
: le 8 . Ila ee Slave +3514 8 ih et ele- le 


1 ( *=kha*+6ha*e+1 5ha *ceh2nka3e3 151 264 ＋ Ga ef + kes 


„ r Shas +5ha*e+410ha3ee+1ohates + 5ha e*+* h pr 1 18 1 
e = Aga e ga ce 1 77 N JG R 
rn ee cr TT 


az *=da* +24 e+ d ee . „„ 1 8 
„ e S „ | | | F. 5. What 


1 In Equations thus Formed, and in which all the Tha are e and pens AL 
As. .often as — Follows after +, or + after =, ſo often there is an n Root, 


of 


902 quad. * Equations, tc. Bj ok Vir 


The „on . 8. It has been already Shewn, how an Equation may be ſo Reduced, that the 
19 7 Firſt Term may have no Coefficient but Unit, but if after an Equation is ſo Re- 


Free an 


in frm duced, there happens to be any Fraction in the Second, Third, or any of the Fol- 
Fraziom, lowing Terms, ſuch Equation may be Reduced to another, whoſe Terms ſhall be all 


cn Integers; Which is called the 1ſomeria of Vieta. 


Third, or ay  PROBL. 1. x +LxX=225. PROBL, 2. * +&x=*£F, "Progr; © y- 2 +LYS=L2L, "IF 
; other Term i "5 5 3 . 2. 0 4 2 25% 
we rated 5 What 18 the Number x? What is the N umber x? What is the Number x5 
_ with them, | „ . 
4 %, 4th. Soruriox of PROBL. 1.  S0LUTION of Props. 2. 15 SOLUTION of PROBL. 3. 
and 5th. | | © Oe 
Suppoſi ing, J=2x; 2x is ta- |Suppoſing, y ax. Suppoſing. TTY «phage 
ken, becauſe 2 is the De- ; e p Th b Di bo 
nominator of the Fraction 4. Then. L=x aw 25 8 en, Y ivi on. Z. | 


$20 . „ * 
Therefore, 3 Ih | } | I 2d. Term. A 4, b M | pt, £ 
: 1 | | 1 8 TY | n 1 — =x5, 
16. rem. And. 2XL=x is 2 A. y ultip 
1 9 4+ my Terms 


OT: os Two on 9 =x+ TA. But, poll XX 3 29 2 r 
22 2. A [Equations | Add f wig _ 
1 U the Frattion 1 | * 4 $I * 1 E 
1 = — 8 2. Therefore. | 8 42 4 217 7. But. 1 Aux 5 25 , 

5 LA 5 „ — 5 3 25 
2 laſt 8 "= ny And, Hir 1 25 1060. ee, 2 1 
8 5 =, 
St * Ar 225. : rp, Or, l.. N 
5 it, Term 24, Fern. 5 | That is, J=10. g. 
Therefore. 2 25 2225. | oY 3 


E „leute 85 F et p34 35 
But, y "Me a . 8 BY | i 
That 9 * =. | UAE Hon | ad 


3 2 
— 


Fn p 
AB r 22 er 1 : - 6 wr y 
IS Nr OY 3 hl I vY „ " r 1 > 3 hy a 
8 . 2 EE SS IE e = nee A - . EE eee lr e, nt pn 2 
* e R r 2 WES — rr 745 Y af . r 3 2 << cd wands — — 5 
log S rr e e 8 > MTA \ 
: „FP > « e 
c N 9 „„ 5 * X * — — . * wor — „ — 1 — - A a 
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bo Sa crc 72 8 — = ee AE FSA 4 

— > „ CN TE —— — = 6 
1 IO — 1 * od - — — — = 
n ES 3222 ² ORE YI 1 . 

3 1 —— 


— SS Ef on es 
8 r 
vob pens by cbs FER 
GW ery W, 
n 
e r ITE apts 


* 
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PROBL. 4 u-; What i is x? Prop. 5. * lors +4 ber- locke o o. 


| 


SOLUTION of kad = Se of ProBL. 5. 


Suppoſing = fax, 12 being E- Isuppoſing y=6x, 6 being the Dcnoming: 
qual to the Denominator of the JET 2x. | tor of the Fraction, F. 


Fraction in the Second Term. N 
Ty el Therefore by Dividing by 6, r 


OM" by PT by = =x. | 
6, Tem. | And by Squaring both Sides . 


And ty Cubing both Sides. OE 5 A m. 
7754 Tom Allo, by Squaring the Lat, F 5 . | 

144 72 Again, by Cubing, 2.2. — . 

14 3 ad. i, _ 2d. 5 | 6 16. 270 
l Add the Two laſt y3 + L= 21 "uy 1 | 24. Term: 
Equations. 1728 +4 wa I | And, by EN by ro, A roxs. 
| But, by the Problem, K + Arz . | » I 
l n *3 * | Likewiſe, by the 24, Sep 45he =45£xX« 
Therefore, by the Equat, a... EF. „ 
. i 77270 44 And, a Ll =4-5Ixx. 
And. 13 +1 32j=8208.5=x 518.5815. „ n+ LD 

e | F Laſtly: 


Ge 
1 Ly 
Nx 6 
.” 4 a "4 l * 
5 Ko x 
y 8 


5 
70 = | Ach. Term. | 
Lat, it vin 1 be, 5 9818 
84h Term. 
5 625 6 
4 Therefore) wo =10473X. 


Add all the New Inverted Terms roge- |. 


5 1 1075 22925 -=2 = 
tber, 1296 7 216 ©” He N 
And Reduced to Integers, 
1 60 -f1 Ke area 500jFII 5 344 . 
ee Then x= F 2. 

If 5=18, Then 1 8 e Y 


And the Reſal 


Different Denominators, 
EFractions to the ſame 1 and 


3 
A 


ion m es, * Lan K 
If an Equation is Propoſcd, whoſe D. 


34. 4th. Terms, &. have Fractions with 


Reduce thoſe 
then Proceed as abouc. ts 

The Reaſon of this nee ure is Plain, 
becauſe, tf ince in the firſt” Problem 2 18 


HL 


Produced by Liddy if We 


8 into the Sog N the Diyiſor 
will give a 3 without a Remain- 


der, that is, without a Fraction, and the ſame will obtain in any Multiple of s, as in 
the Caſe Mentioned of 3X8, and Divided by 2, or in any other, 3 Neger in 


the foregoing Examples, or Problems. 


F. 6. Mr. Harriots Method of Taking away or Deſtroying the rnd Term of To rake away 
a Compound or Affected Equation, (See Harriots Algebra. F. 6. Dr. Wallis Oper. 2 Second 


Mat hemat. Cap. 43. Vol. 2.) is to Divide the Coefficient of the Second Term of A 


Signs of the Firſt and Second Terms be unlike, that is, if the One be +, and the 
other —, Subſtract the Quotient from the Affirmative Root Sought, but if the Signs 


preſenting an Unknown Quantity, from whence a New n en, wh ariſe, Whercin 


the Second Term is Wantin g. 


. 


Prom: I.XX=6X—72= =0. PROBL. 2. xx+6x=216= O. PROBL. 3. xX3—I8XX>=7X e 


SoLuriox of PROBL. 1. 


SOLUTION of PROBL. 2. 


GL d of PRoBL. 2 


PROBL. 4. 


FR; 


Multiply 


Compound or 
an Equation Propoſed by the Index of the Power of the Firſt Term, and if the Affected Equa: 


tion by 
riot's Method, 
Problems i ſt. 


be like, that is, both + or both — Add the ſaid Quotient to the Affirmative Root; 1 3d. and 
Then make an Equation betwixt the faid Sum or Remainder, and ſome Letter Re- mY 


Suppoſe, & x3 Fs Suppoſe, * 14 N +3 =y, Suppoſe, *. | LE =6=7, 
Therefore,  aXx=y+3.} Therefore. == z. Therefore. 4 = As. 
The firſt Term xx=y+63+9.| Firſt Term. xx=y* —63+9.| Squares. xx=9*+1254 36. 
Second Term. Second Term. 6x=6y=18.| Firſt Term. & =y3+1 89? 
—6x==63—-18.] And, ax+6x=5* —-65+9] +1085+216. 
Therefore. rf = ＋6 - 18259. Second Term. —18xx 
Eels Sy- = x But, 55 —9 | =—1 2165-648. 
And xXX=—6xX=72=yj=9] —216=p5*—225=0+| Third Term, =7x==73=42. 
—=72=y=81=0. [Or, 25, and y=15.] Therefore. x3 —18x*—7x 
Therefore yy=81 in which] Or, 1 0 —I5| + 696=* 8) + 108) 
Equation the Second Term| And. X=15=3=12.|F216—183* 216-648 
"I Wanting, and y=9, and] Or, —3—15=-18 —7)=42+696=0 3 Or, | 
x=9+3=12 Ii J3=II5j+222=0, in which 
Or, =9+3=-6 Proof. S 72 Ag. , Equation the Second Term 
proof. * Hl 25. By the Canon or Theorem)? is Wanting. 
SA = if for Reſolving Quadratick E-| If therefore rel ea Ho-, 
By the Canon or Theorem] quations. If N VI 121, 
for Reſolving 9 E- XX==6x+216, x=/Trz+5. 
quations. X#==3Þ+v9gF216, P roof. 
re — and, ==3+V/225: [XI ASS IA, 3 1 1 1525 
TV9+72 ==3+I5=12,|-7X=—56, cd 
*=3+}/$1=12 Or, is. Therefore, $125 2=58 * 
Or, —6 | , +696=1208—1208=0, | 
8 "ME 


2 
mm; 
9 


: -” 
5 g | 1 72 | 
. ; Y 0 f by * 
1 5 * e 
a 3 
7 $29 Hi AA #4 r 
0 a." * 

. Jo 1 * * 
iP; 4 UT 8 

17 1 7 & * e I 4 5 » 75 


There 
VCC 31 
24. Term, 6x EO r 7711 


5 5 Jp 
| 405 x Term, N . 
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\\$ © ” 0 — id ” 2 1 
ie Equations, &c. 
The Inquiry is, What is x2 _ 


I. In all theſe Problems, or 
Examples, the Rule there- 


fore is Obſerved, of Divi- 


ding the Coefficient- of the 
I 4 Second Term by the Index 


of the Power of the Firſt, 
for a New Unknown Root, 


N * 
* . 
* 7 


=y. Then, x 2 And, x*=y* -34.2 


Hons and + and — are Prefixed, 
J ( 


5th. Term, — TO e ne. 
jo Therefore, the Equation will be, x*+6x3 +11#*+6x—100=0, . 
1, Term; Added to the 06-6514 * —— 8 ned e 
1 1 F the = a T J * 7 i I ions are here in 
„%% p 30” 
. 


„ 


1 


: each Term Re- 
ee, auceck ce the 
. tinea 10..00 e 1.4 eme more: edfy Col- 


4th. Term, Added to the 5 1 lection of t 2 
| . | : 2 16". l into one Sum. 


5 15 2 5 2 


Sum of the Terms Added make, 9% —=9* r 
Sf Goat tamutrn 4. 1. obo I " 
Bae, Dy Reducgon, e will by, 07S TRpTE tt ive fo. 


ff . As BH Logan gation ws AL 
And, by Extraction or Evolution, n e 1 net 


And again, by Extraction, 22 NV TOD Iz+V 101 25 


The Reaſon of this Procedure is, becauſe in Quadratick Equations, the Coefficient being 
Divided by 2, and the Signs Prefixed according to the Rule, will in the Square 
=xx, certainly Produce a Second Term, whoſe Coefficient is Equal to that in the 
Given Equation, but with a Contrary Sign, and à New unknown Quantity of the 
fame Dimenſions Affixed to it, and the Multiplication of the Second Term, accord- 


ing to the New Value of the Unknown Root, will Produce a like Coefficient with 


the New Unknown Quantity of a like Dimenſion, but with the ſame Sign with the 
given Equation, and therefore theſe Terms muſt Neceſſarily Deſtroy each other, and 
the ſame will hold in the Cube, Bi-ſquare, Cc. by Dividing the Coefficient by 3, 4, Ce. 

F. 8. To Reſolve all Manner of Compound or Affected Equations in Numbers; 
54, 3 ps t. Let the Equation be made Equal to o, and if Neceſſary Freed from Fractions. 
Compound or 24. Then Search out all the Juft Diviſors to the Laſt Term, that is, the Known 
Aﬀetted Equa- Abfolure Number; Connect them Succeſſively by + and — to the Root Sought , 


tion in Num- 
fl. 24, and der, either the Known Part of the Diviſor will be Equal to the Unknown, and 


The Method of 
Reſolving all 


TE GX» 


34. If 


d Divide the Equation by it; If the Diviſion Succeeds, ſo as there is no Remain- 


. CO en tt $5 . 
e AE, et Da St kane * „ 3 
: IE I ³² ö oo dd tory ng 


5 


1 


=> 
i 
8 
RE. 
= 


* Y 


| whoſe Sum ſhall be 5, and 


the Second. 


Ch hap. V. mY 


Aud the Reſelarion of Them. 


3d. If this does not Saccedd; Take away the Second Term by the Method . 
El by which Means an Equation will ſometimes Reſult, which will Fall un- 


der One of the 9 Forms before Mentioned, and then may be Reſolved by the Canl- 
ons thereto belonging. 


4th. If none of theſe Ways prove Effectual, then Find out One Affirmative Root 


out the other Roots. either Exactly, or Nearly, True. 


by 8 Method before Expreſſed, either Exactly or nearly True, Join it to the Root 
Sought x by , and Divide the Equation, and by the ſame Way Proceed to 158 


ProBL., 1. eee e e Or, x3 926-2420 What is x? 
PROBL: 2. x3—22x*+157x=3603 Or, x3—22x*+157x—360=0; What is x! 
PROBL. 3. 91x—x3=330; Or, * —91x+3 30=0; What is x? 


ne of PROBL. I. 


Search out all the Juſt 
Diviſors of the Abſolute 
Number 24, which are 1. 
12, 24. 

24, Then Try x=1, x+1, 
x=2, *, Cc. and & 2 
will Divide the Equation 
without a Remainder. 
X—=2=0)xb —9x? +26x—24* 
MB =O 
tins © 0=7x2. 
The Quo- 22 +14x 


tient. o fi 


(x*=7x+1 2=0, +I 2K 24 | 


x=2=0 0 WO 
2 

X* —-7x+12=0. rer 2. 
K =; ＋ 122123245 
nant” and 33 Therefore? . 


and 4, are the Roots Sought, 


and which will Solve the 
Equation. 


PROBL. 4. SOLUTION. 
To Find Two Numbers, 


if the Sum of their Squares 
be Multiplied by the Sum 
of their Cubes, the Product 
TH be 455. 

. One of the Num- p 
bay Un EE: 
54. The Other. -x. 
34. Square of the 
Firſt Number. 
4th, Square of *r or +25, 


5th. Sum of | __ 
the Squares. 12 lor a 5 


6th. Cube of the 4 
4 


Firſt Number. 
7th. Cube of the Second, 
AO Flsx* =75xÞF125. 


i. The Juſt Diviſors of 
» „ (. . 
8 0640-13-15. 18... 29; 
. 60. 


24, Examine them in Order 
1 x+1. X23 Xx+2. K 
x+3, Cc. x—5 will Divide 


|the Equation without a Re- 


mainder. . 
n a 5 rag 
17 Quot. (x*— 


xX—5=0 0+72x(72=0 
„ / x- 360. 
. eee 
Alfo, x*=17x+72=0, 
AM X*=I7X=72. 
* SN 22 7282 ＋2 
=9and 8. 8. The Roots Sought 


are therefore 5. 8. and 9. 


PROBL. 5. SOLUTION. 


To Find Four Numbers in A- 
rithmetical Progreſſion Con- 
tinued, Such, that their Com- 
mon Difference may be U- 
nit, and the Product made 
by their Continual Multipli- 
cation may be 100. 

Firſt T 
Second. x+1. 
Third. * ＋2. 
Fourth. x+3. 
The Product of their Con- 
tinual Multiplication will be 
x$*+6X3 +11x*+6x = 100, 
by the Problem. 

The Diviſors of 100 are 
I.'2. 4. 5. 10. 20. 25. 50. 


and 100, 
But if Diviſion be Try d by 


ZZ iz - 


SoLUTION of PROBL. 2. 


72. 90. 120. 180. and 360. 


—=17x* ＋ SX (17x+ 


= DOI of ProBL. 33 


I. The Diviſors of 330 
•dI . 10, It. 
„„ 8. . . 110 
165. and 330. 

2d. Divide in Order by x—1, 
x+1, x2, & 2, Gc. x=5 

will do our Buſineſs. 

xX—5) x3—91x+330=0 
Oo) x3—gx* 
oo ri (-66=0 
＋S 
e 
—66x+330 

. 


Therefore, 
And, K 66 
Alſo, * 2247727 
That is, x==2ZF8z=6 


fore 5, 6, and - 11, which 


{will all Solve the Equation, 


PROBL. 6. SOLUTION. 


5 845 +63x* —v%*—341x 
=1304, Or, 


+1304=0, What is the Num- 
ber x? 

The Diviſors of 1 304 are 
„ 2, - 163-.326- and 
1304; And, after ſeveral 


Equation. | 
Therefore, - x=8, 
And the Quotient, upon Di- 


viſion, is x3 —63x=163=0. 


The Diviſors of r63 are 


only 1 and 163. 
But x- 1, «I, x=163, 


x+163, will not Divide the 
Equation Juſtly without a 


Fraction, and there being 


i e 


x*+5x—66=0. 


Or, —11 
The Roots Sought are there- 


If x*—8x3—63xx+341x 


Trials, x—-8=0o Divides the 
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fen Cubich * Bee 4 * | 


| 3th, Sam Sum of the Cubes, |x—1. x+1./x—2. hi Ge. vo Second Ten b be r 
1 Sr lag. to x+ or i100, it will not away, We are to Search out 
oth, Sam, of the Squares X |Succeed ; fince this Way [One Affirmative Value of & 
Sum of the Cubes, [therefore is Ineffectuall. [by the General Method be-- 
zor oο +1375x* Take away the Second Term {fore Deliveted. 
ZSK 32S AS, by the Method before Pre- Which . 
by the Problem. wr { ſcribed of putting x=5-4; [Then Divide the ſaid! Cu- 
10th. And by Subſtracting which will Reduce the E- bick Equation +5 —=63x=-163 
45 5 from each Side of the E- quation to, o by x=. oo; 5. : 
quation, andDividing the Re-| h eo. And the Quotient (che Re- 
maining Quantity =o by 30, Or, Nahe mainder, after the Diviſion is 

* o +454x*—1044y e Aol Ended, being Neglected)is x 
| ++89=0,. To take away the J= 17101. +9.0055x + 18, 09903025 
Feiner Therefore. 1 dps n 

11th, Suppoſe bx, and | f But this Eagetion having 1 no 
Procceding, as before, y*—| = 1+) 101 101 13. Affirmative Root, the Fo, 
6093 + 16500 dt „ L VTi. {which can be had are only | 
8 | ham iy ark a. [8 and 9.0055, of 
12th, The Diviſors of 6 If every Term of an Equa- 


115344 are 1. 2. 3. 4. 6. * 21A 2 4 10144. tion has an Index of it's 
8. 96 ta. 186 44. 27, &.. Which Multiplied into One power, which is an even 
and after Trials made, as be- another are IOO. Number, it may be Redu- 
fore, by Diviſion, y—12=0 Reſolution the Second. oed to 4 Lower Denomi- 
will Exactly Divide the E-| Firſt Number. X=1X. tion, as x* 29 +244x* 

quation, and therefore y=1 2, Seconßd. * 4. 576=0 Put &, and it 
and the Quotient will be Thick X. | will be Reduced to a Cubick 
953 =48z*+10743—9612=0.|Fourth, „ l | Equation, lr. 


I 3th, The Diviſors 5 9612 Which being Multiplicd i into J* —299* +2443—576=0. 
are 1. 2. 3. 4. 6. 9. 12.|one another, the Product is FF 
18. 27. 36, &c. and after oo by the Problem, from 
ſeveral Trials y—1 8 go will| whence the ſame Equation 
Exactly Divide he Equation ; will Riſe as before, x*—2Zx2, 
Therefore y=18, and the Y and the Numbers 2 
Quotient will be 30 Sought will be the ſame. | 
+534=0, and y* =39=534 j 
And, j= 15947227 — — 534, which i is an Impoſſible Root in Tp votes but not in Solving 
the Equation ; 3 That is, being a Negative Root, it is Impoſſible to be Extracted; But 
54227 5 will be Two Roots more, which will be Poſſible, by what has 
been Said, in, Solving the Kae and will lone do it with the Two other 
Affirmative Ones. | 


Therefore, in this % Problem y=1 4 1h 154y/=309, 1 z, i 44 . 115 
„ 


Proof ff. 2, 5 =x=3, 24325, 44913. 8+27=35; And 455=13X35. 
Proof 2d. x=3, e ee 2+;=5; and I3X35=455. 


1 


; 309 


309 309 
noa a — 2, $—=x=5=22 33 3 91 Therefore 25+" 6 


+ EW . $38 2585. We muſt here Add ſome other Rules in Algebra; That, 


1/4. The 8 of a Biquadratick Equation, not Falling under the Three Forms 
Abovementioned, to a Cubick One, or to Two ne Ones, is Tedious and 
Troubleſomm. | 

24, It is Seldom Capable of being Reduced into Two Quadratick Ones, and 
when Reduced to a Cubick, may Happen to be ſuch, as it's Root, or Roots, in N um- 
bers cannot be Perfectly Found out by any Rules hitherto Publiſhed. © 
34. To Shorten the Various Trialls of the Diviſors of the Laſt Term, it will dis 
well to have Recourſe to the Method of Finding out the Limits, within which the 
Root, or Roots, of an Equation Fall, and then to make Uſe of no Diviſors but what 
Stand within thoſe Limits. See Dr. Wallis's Ranch, 227. Ver 2. of his Works; 

Alſo, 


Alſo Sir es e ans Pag, 276. And Des Carters Rule Defirel hom 


eats 'Reſol th 


Mr. Harrier, where we ſhall find the Reſolution of a Biquadratick Equation into Two 
(_—_— Ones Performed in this Manner, vir. Let «“ X =5x*+12x—6=0; 


1/4. Take away the Second Term by making vf x, and v* —4 92 +" 1 22 


7 Yo s 
278 0. 


- 24. Clear this laſt Equation of Fractions by waking Sr &c. 


yy 9. Curdaus Two Rules Aſcribed by him to Scipio Ferrtus, for the Reſolution 
of Cettain Cubick Equations in Numbers, are as Follow. 
All Cubick Equations after the Second Term is Taken away, when there is any, 


"M0: Rr to the RS Forms.” 


A Fg 
992 


PR. 1. 40 217 Or, W620; What is ! 
+ PROBL.) 2. K =4px+9, Or, x$3=+6x+40 ; What is x? 
eee 3 ue is x? 


Tao. 3˙ 42 = ane as Wh 
 SoLuTION: of PrOBL.. 1 
if. Supp - *n * = 3 af 
the ee nd Ds 
22 
Two Unknown! 
Numbers. 


24. Suppoſe 725 LS "the 
Difference of their Cubes, 
3d. And pz the Triple 
of their Multiplication. 

Therefore, x3 2 —33*z+ 
3 —&3 &. 5 

And. 518 —3)85. 


Atb. y and æ are found out] by is Problem. 
There are Two Numbers, 


by this Problem. 
There are 'T'wo N 9 
the Product of whoſe Mul- 
tiplication is 35, and the 
ne of their Cubes 
; What are the Num- 
ben 3 
The Greater Number. 7. 


The Leſſer Number. 2. 


2 
cube of the Greater 1 
Number. = 7 1 : 
7} 


Cube of the Leſſer. 


= +5 


Therefore, x3=y3+3 ) 28 


J 
The Cube of the Firſt 5 
Number is. . ** 


„ Cube of the Second. 2 
| | 
[By the Problem. 


| ES bw Er 2 wh 
Or. JEYV: 3 Iq97vL 444/277 1 
But. 1 =. "And, 25 
447 I 
9 e 
2. There refore, 
* 3 347 ＋N½ Lan+- pb 
=V3.— 1 eee ; 


os ne 0 


* N. 4 


5 
1 
[oy Redudtion. 3 
42 
— =}. 


L 


 SoLuUzION of Pront.. 2. 


ft. Teaſe = to the 
Sum of Two Un- . 
known Numbers. 
24d. Suppoſe 9= to the Sum 
of their Cubes. 43+23, 
34, And p=35z = Triple 


of their, Multiplication. - 


3 5 l Sp . 
And Px=33* aka? 
4th. 5 and & are found out 


the Product of whoſe Mul- 
tiplication is 3p. and the 
Sum of their Cubes is 43 
What are the Numbers ? 
For one of the N um- 
bers Sought: Phd: abu! 


I 


2 the other Number I 


„ 7 
And, .:: r cb 
Or. 8 2 2 22 .. 


And. 3 
r 


1 —=y3.=10+vr08 


1 if Suppoſe, 


| 


Sororlon of PROBL, 3. 


uE. 
— = +23, 
34, And, | * Bs 37S, 
Eee K* i 

eien. 

And, p = α “ 
4th. y and & are Found out 
by this Problem, if by any 
Way. | 
There are Two Numbers, 
the Product of whoſe Mul- 
tiplication is 37, and the 
Sum of their Cubes is —43 
What are the Numbers? 
By the foregoing Procels, 


24, Suppoſe, 


L 


V5 455 270 % 255 a 
er > £5 boys. bf 
Therefore. 23 =P? 2 


— 4 7 IL 277 7 


ee 


4-27 


ee 


P=91. 
q=330. 
X=4/3, — . 


the Roots of it Impoſſible, 
in Reſpect of any Affirma- 
tive Solution; The Firſt be- 
ſcauſe - is Suppoſed Equal 
= +23, a Negative to a 
Poſitive Quantity; The Se- 
cond, becauſe the Root of 
4 Negative Quantity is to 
be Extracted, which is Sup- 
poſed cannot be done. 


Bus — 7 = ＋ 25. 
Therefore, | 2 29-5 
EEE: 299-z5Þ*- 
DARES] Wn 
Fe a 3 ee 247 25. 
But. l | 
2 2 2 2 2 2 


v3. 


Cardan 
Rules fi hs 
5 ion of 
Cu bick Equa- 


rroblem uf. 
: 195 ang 34. 


And. 9 OW en ee 


S VAL 2 


VSV. 
Therefore this Equation, and 


— — — 
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ENS ED: 5 
Ki A no Se eg rad) - one. a 
4 A 2 3 „» — 
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oh tn —B — my "IE 
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— — Sarees 
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8 3 5 - 1 N. Weed: £ 
- \ 4 1 Ls . 
* 0 
1 4 * 
3 FX * 
* — A 1 


* of fees Cubick and VII. 


Ae Z grins, &c. Bobk\ 


L 555 Notwithſtandinig Which, 
„ | = thete- is no Doubt to be 

V —I0Fv 108= avs | «3 dj made, but that the Root, 
O rener s N 207052 35¹ tho Impoſſible in Extract- 
theref. iu 3+1 a 8 2 ion, is not Impoſſible in 
Or, 1 — n 1 WW” KReſpect of the Equation; 
a. "Proof, xI=8 . 25. e v2, For in General it muſt be 
; Wb" S2 Affirmed, that, where the 


b Preys Ti ' * i ; x tht 4 , 3 
Prroct — | Reaſoning is Accurate, and 


* "In, 
{AAR » 
ke NY 4 LW 


Another in the tad 55 any W 1 is: -lepoilbiettinr: it tout Lead us 
into Falſe or Wrong Concluſions; And therefore all the Roots, which are Found out 
by ſuch a Reaſoning, tho Perhaps they are not Capable of being Extracted, yet are 
True and Real Ones in Reſpect of Solving the Problem Propoſed, and will Anſwer 
all the Conditions of the Queſtion, as well as the . Ones will do; Ex- 
awples of this may be Seen in the „ eee and in the Ni ine Forms of 


Exact from dang IT to | 


Concerning the IB: 10. 


Method of Re- 


ſolving Prob- 


lems, wherein 


| Quanti- 
ties are Sought 


by Aſſuming 
different Let- 
ters to Repre- 


the ſaid l | | — de | 5 7 
Z. SOLUTION of Pont. 10 Sor 7 105 ol non, 2. | SouoTION of PROBE. 4 
obiems the $7 "5 ELL 88 SEL 
1 .. ans A Factor Exchanged _ "Theva Men bud Each of WO DH Rule 24 


Equations before Specified. 


Concerning the Method of Reſdiving Pisbſeh Where 40% 
are Sought by Aſſuming different Letters to Repreſent the Said Quantities. 


1212 1 


5 wi 
* # * 
n P 3 — 


rantities 


Hitherto, one Letter has been only made Uſe'of to Expreſs the es Quan- 


tity z We ſhall now make Uſe of different Ones, being in the Solution of ſeveral 
Problems, the moſt nge, Rule 3 By 


One after Another. 


French Crowns, and 2 Dol- 
lars, for 45 Shillings of En- 
liſh Money, alſo at another 


Time he Exchang'd 9 French 


Crowns, and 5 Dollars (each 
of theſe being of the ſame 
Ho with the Former) for 


7 Shillings; What was the 
Value of a French Crown 


See this Prob- 
lem Continued? 
Column the zd 


and of a Dollar in Englith 
Money? 
The Value of a French 
Crown. 1 
The Value of a Dollar. 5. 
Therefore by the Problem. 
6XF2)=45. 
| 9x+59 2276. i 
Firſt, by the Eirl Equation 
find what x is. 
| 6X=4. 5 27. 
e 
6 
Therefore in the Second E- 


quation. 


9x e. 
+5) 4 | 

And, 405—185+309=456 
127 2 51. Ar. 3 * * . | 


—— ans. 


them, a certain Number of 
Pounds, the Sum of the Firſt 


and Second Man's Money 


was, 5, or 6, Pounds, the Sum 
of the Second and Third 
Man's Money was 12, or c, 


Money was 1 1, or 4, Pounds; 


How many Pounds had Each? 
. Number of Pounds 
which Each had. x.) 


"| rf, and 2d. x 
1/4. and 34. 


By the 1/f. and 24. "lie 
By the Foregoing ar x. 
Therefore,  x+x+c—=b=a. 
And, 2.x=d—c-þb. 
Or, 2 7 —_— 
Therefore, e 
1 -. 
ron — M0 — EIT 


MELTS. 


Pounds, and the Sum of 
the Third and Firſt Man's 


* 


| Add X—JEZ=E=s. 


gk 


24, and 34. I 5 


| By the 1. Equation y= .I 


c=12 5=3|3+9=12. 


_ d=11 z=gſ|a+9=1r. 8 94d. 


W d the Unknown 222 


ding One to the Other. 
From x- 
Subſtr. ee e x and 7 
2 2 „ 2, 
. 10. 
10+2=1 2. 10-28. 
e 
To x+3=b=12} What are 
x and ? 
es | 
TE | 


* * * * Therefore in FI 
Firſt E quation. 
petra, 
r 2363, 

* =- T . 

A Erench Crown, 65. i 
A French Dollar, 45. I. 
"6X6 5. 1d. 2365. Gd“ 
2X4 5. 34,=8 5. Gd. |=45 - 


1 5. SISA & 34: =76 5. 


_ ProOBL. 4. 


By £ Subſtraging One- Equa | 
tion from Another, or Ad- 


= Iz MWhat are 


; 25 
1 
24 


1 
A 
b Ecol 


05 2 


3 83 4 


20 nig yo wy 
By Alerngie Multipications 
of the Equations. 
To find Iwo Numbers, 
That, if the Quadruple of the 
Greater be Increaſed with 
the Triple of the- Leſs, it 
ſhall make 36, But, if the 
Triple of the Greater be 
| Lelfened by the Double of 


9275 * 


1 


the Leſs, the ee 


ſhall be 10. „ = 
The Greater N umber. . 
The |.-.;-; 7. 
By the Prob · ze. 
lem. 3%9—=2J=10, 


155 Equation Multiplied x3 
makes 12x-+9j=108. | 
24 Equation Multiplicd X4 
makes .12x—8z=40. | 
Subſtract the Second Equa- 
tion from the Firſt, _ 

is, From 12x+99=108. 
Subſtraſt 12%—8zZ=40. 
There Remains 177268. 


And, 
Alſo, 0 Hagar * 
| And, = =6. 


Proof | 
But, 4X6+$X4=36.. | 
And, 3X6=2X4=10.. 
Which therefore are the 
True Values of x and 9, 
and the Firſt is likewile 
Greater than the Laſt, or 6 
Greater than 4, as was Re- 
quired by the Problem. 


W 
—— 


x= - 20 
1 


* 


» 


*. 11 84 7 


1 0 0 art teak Soda 


1 Equation e e bee. 
10S = 250. g 

24 Equation x2 = 10x=4) | 
+1LOS=480; | 
Subſtract the Former ye 
the Latter, and it will be | 
—19)4202=230. 5 

34 Equation KS 5a 5) 
eo, 


quation, which, Malyplied 
into 1, Continues the ſame, 
gives 23) lor = 290. 


found out in which are 
only Two Unknown & Wan 
tities, WS. 


13 —r99+202=230. 


-+F23)—I02=290, , 
iff Equation x23 4375 
+460Z=5 290. 
24 Equation x 19 = 43 7) 
—Ig02=5510. _ 
Add theſe Two laſt Eau 


Itions together. 


And, 2.702=10800, 5 
. 15 
23% lo a3; e 90. 
2 3)=690. 

J=30. _ 

2X43 Lario. 
=2X-F90—80, 
2XZ50—I0= 40. 

5 


]2x=40 


DES, 9 | 
—22 ——801 

S* = Io 
$$2200. 
—2j=—60". 


[=240, 


Y 
= IO. 


32 120 


ing. r = 10. 
What are the Numbers x. *! 


This Added to the 2% E. 


Then take the Equations 


R Þ Pe, 


* 


„ 
| SoLuTION of Pint. 6 


plead Men Diſcourſe of 


S S 240. their Monies thus; The Firſt 


ſaith to the other TWo, if 
ye give me-100 4 my Mo- 
ney will be made Equal to 
both your ain mo- 
nies. 5 

The Second Gly: to the o- 
ther Two, if ye give me 
100. my Money will be 
made Equal to the Double 
of both your Remaining 
Monies; Laſtly, the Third 
ſaith to the other Two, if 
if ye give me tool. my Mo- 
ney will be made Equal to 
the Triple of both your Re- 
maining Monies; How many 
Pounds had Each? 

The Firſt Man's Money. 4. 
The Seconds. [2 
The Third's. _ 2. 
Or, the Queſtion may be 
thus Expreſſed. 

If x+100Zy+z-100, 
And Fi de, 
And b 300, 
What are the Numbers x.). ? 
By Tranſpoſition, 


| 


il N Oo. 
2 r = 3. 
| 3X 3K oo. 


2X I/# Equation 
=—2X+23+2&=400. 


Add this Fe the 24 Equation 
rogether, which Multiplied 


[by 1, Continues the ſame, 


Sum is, f =. 
Again, 3 X 24 Equation, 
=6X— ) TG oo. 

And 2X 34 Equation, | 
=6x7+6)—22=800. 
Subftrat this Equation from 
the Former ; Remainder is, 
—9}+F8&=100. 

Take the Two Equations 


Found, in which are only 


Two Unknown Numbers. Ar . and 90 ＋ 100. 1// Of theſe Equations 
X9=99+362=6300, 24 Of theſe Equations X1=-99+8z=100, Add them together, 
And 44 = 6400. 2 145 F. Ar = oo. JE=700—5805==118-; —x+j+F&=200, 


EY E- 200 63e 200 = 63 . 
=1 26477290 Cf 200. 100+1454- 5 75 


19000377 r 


2118 r T1452 100. 
S9 1354 £—300. 


2 
100 ＋118 


It may, Perhaps, by ſome, ho are more Adva —— in this Science, be Wondered 


at, that I ſhould now Explain the ſeveral Ways of 
Equations before Recounted, when the Preſent Al 


eſolving Cubick and Biquadratick 
gebraiſts are Suppoſed to have gone 


much beyond any Thing of this Nature; But I would Deſire them to be Informed, 


that this was Intended for the Inſtruction of my Pupils, and 7 Way of Prepara- 


tion 


Problems 7th. 
8h, and 9the 


IF at thoſe Rates he! would | 


a 10 of Aﬀetted Cubic 


tion only to their Rs Six ho Ne was Fe 
what L have here Propoſed, and cannot be well A — ſome 5 Pre- 
vious Explanations: With which I have Interm ixed ſome Reflections, and Obſerva- 
tions upon this Science, not to be found in any other Syſtem of it, Which, I would 


Hope, may Tend, both to me Rendering it more Toy dat to the Improving it. 50 


How many Apples, and How 
many Pears ae he to 
have? SPST ne 
N umber of Apples.” "I, | 
r Ys 
Coſt of the N umber * 
| Apples e e Io. 
rang OY yin „ 
| Becauſe, 10. 1: 2 5 e 
10 


Becauſe. 


But according 
lem, the Price of Apples and | 
;Peark. © 


Number of em, reo. 


24 of the Two laſt Equations 
Subſtract the 1/ of theſe 


* 
17 
PI 


Sorvtiot of PROBL. 7 7. 


One is Offered 10 Aﬀptes 
for a Penny, and wes Pears 
for Two- Pence; 


lay out 9 $4. to buy roo 
Apples and Pears together, 


Coſt of the Number  >thy 


Pers” 25 
| ren 4. Pears d. 


. 


25. 2:5 2 
to is Prob. 


2 
= a. 
7585 25 97 


By Reduction 
I 1 of the Two laſt Equa- 


tions =5 o A/ 1 
Xs o org o ooo. 


Two Equations from 54 
24, Remains, ' *. 
1052250. y=25.|_ 
eo. EY 
75 Apples =7 44. =9 2 * 
25 Pears ＋ A. 


For. 


a 


iduct, and 


And, 
= 


+1+2=b, 20 Reduction, 


Solurion of Pacht, 8 4517 


8 Divide 90 into Tout 
ſuch Numbers 
That if the Firſt 105 Inctesſec 


by 2, the Second 'Leffened | 
by 2, the Third Multiplied 
by 2, and N A] Dir 


[vided by 2, 


The Sum, Rentafnder pro 
Quotient, may be 
Equal between themſelves. 
The Fout Numbers l 
| . 
Nute given, | 90 and 2 2, 
or, bandd. © 


will be . e 
If, aa N ue = 

e #+4=x—4 
1 


What are tlie <N Neat, * 
**Ä;§*AAA . 
tus Equal to it's ſelf 22 


Fer 


IT 
By the 4th Equat. 3 
Therefore, by the Wee ing 
Equations. . 


26+24+I5 7 Ee, 
ba—d3 24du 
 adb2a+1 * 
b=90] 162 
4 2 — 21s. 
Therefore, x=18 142 22 
An d, == 
And, £=18X2+2X2=40. 
But, 1 ; 


10. 


. 


45 — &c. Boo V 4 


Subſtracted from the 


Or, in Algebra, the Gehen 
e What are and )? 


By the 24 Her fe 
[By the 34 Equat. 


And 


G 


Soruklon of | PROBL., 9. 
re 1 7 a 


There "at 


5 0 018 Two ; ALE ers de 
Square 
of their Sum, the Rematn- 
der will be 60; 68,8, 
Number'given. > 

Greater Number We. 4 
TThe 4 Sieition in Alpe Gs 
Terms will be this. 9: 
fit * SNA. a 

ads, 3 


24 Equation. 
By Reduction. 
iſt Equation” Divided” 
2 [by x+y gives & 
4 | Therefore, 8 . - 15 
15 r 
= 5. LETS 
55 Extraction, 23 55 


_— 


,” 


8 7 

b= . — 1. 

N 2705. 
CC F 
5 r =6. 5 


6 the Greater Number, _ 


s the Leſs will Solve the 


Problem. 

For, xx—yj=36=-25=x+3 

= =It. 

And 2xy=b=1 2X5=60, 

Allo, —s. the Greater Num- 

ber, and —6 the Leſs, will 

Solve the Problem. 

For, xx=25|=—1 1 g. 

5 6 == 56. 
" 2xy=+60=xx+2.xy 

u- 


* 40 8 


Aid,” 184+22F10+40=90, 


ts Pooh indi 230 


1 8 take Not otice of Privative, as well as Poſitive Roots, and of Impoſlible 


Ones, as well as Poſlible, becauſe they are all of them Equally Affirmative and Poſ- 


ſible in the Solution of Problems, there being no Diſtinction betwixt the One and 
the Hen, in that Reſpect, and that which makes the adi as I have Obſer- 


ved 


SL 
1 Gl 
Re 


3 
Wax 
55 
Rs 


8 
1,288 


ws, 


va 1 before; Fat {tied he Poſ tive and — Roots are Serviceable to us in the Buſineſ; 
of the World, and therefore the Other are Neglected; Whereas in Nature, Reaſon, 
and- Philoſophy, and in the Relations of Things, the Privative, and Impoſſible Roots, 
are as Valuable, as the Other, and will as fully Solve all the Conditions of the 
Problem, and may be in Reality as Perfectly and Truly Extracted. whatever Alge- 
braiſts may at preſent Imagine; A Poſitive Quantity or, +, being a Sign of an 
Expanſive Force, and a Privative, or —, of a ContraQtive, and which are both E- 
qually Poſitive Forces in Nature; They are alſo Signs of Credit, or Debt, of Pro- 
greſſion and Regreſſion, &. From whence it Follows, That they are only Signs of 
| Quantities of different Kinds, or Denominations, and therefore, as o = io, 
fo the /=100=y100=to, whoſe Denomination is —, - 10; That is, it is the 
Root of a Quantity, or Sum, which is Contractive, which is Owing, or is Regreſſive, & c. as 
the Other is of a Quantity, or Sum, which is Expanſive, which is Due, or is Progreſſive; 
Nor in this Caſe, is =1 0X=10=+100, as is Taught by Algebraiſts, but - 100; Becauſe, 
if we Multiply Quantities of the ſame Kind and Denomination into one Another, they 
will ſtill Continue of the ſame Kind and Denomination, and will not Change into Dif- 
ferent Ones. Notwithſtanding which, —10X=-10==100, where the Negation of the 
Negation of Quantities of the ſame Kind or Die is only Confi dered, as is 
done in Common Algebra. 


1 


$0LUTION of PROBL., 10. | SOLUTION of PROBL. 11. 


To Divide a given Number; x4, or b, into|To Find Three Numbers in Arithmetical ny 
Three Continual Proportionals, Such, That] Progreſſion, Such, that if the Firſt be 1775. 

If the ſaid given Number be Divided ſe-| Multiplied by x, the Second by 2, the 
verally by One of the ſaid Three Propor-|Third by z, the Sum of the Products 
tionals, the Sum of the Three * may be 62, and that the Sum of the 

may be Equal to 122, or 4. | Squares of the 3 Numbers may make 275. 


The Firſt of the Three eee v. Numbers Sought, x. y. z. and let x be 


The Second or Middle. 5, 5. the Firſt and Smalleſt Term, 62=6, 275 
V RS 
The Third will be therefore. + 4/5 2 Therefore in Alarbra; the Problcth will 
8 f the Three P [ be thus Expreſſed. 
um of the Three roportiona $ 55. „I, by Arithmerical Progreſſion, x+2=1+9, 
will be by the Problem. bo or y e, x being the leaſt Term. | 
And by Reduction. e h6e And Sum of the Products. x 1 li 


Alſo, according to the Ei ers , To ig; _ ede 3 HIP 1 
9 5 


* walk bs 77 d. | By Arithm. Progr. * n, and * f=. 
„ | Their Squares, KH y. 
By Reduction. 51 +y* Ahe: =4j*X. And ſince, x+2=24, and x+25+32=6, 
Which Divided by* +byx4bx*=ay*x, | Therefore, 2x+42=6, and xz. 
y Tox+ox* Sax. 
by y Leaves. And $b—-2z=x, and 2b 2b2+422=xx. 
And bxyj+xy' by: tyx+bx*=bbx. And by Subſtituting theſe Two laſt Equa- 


Tr bx Gives. tions in =xx + F EE =, it will be, 
Therefore, 1/7 Equation Sd. an K Ax l eee, But, er, 


And by Dividing . ee ee Ho - Therefore, Lbb=2=bz+5E22=xx+ e 
And by Dividing by 8 51 15 =4, and 5 

5 14 By Extract- 5 And z&=2 — e or B54. 

4=127 ion, 9 e n IT 


| 5 220 
But, by a Former Equat. xx NH Df bx. 1By Extraktion. 2=5, + 2 1 =. 
Fhat is, fince 4, XX+4X+1 6=14Xx. =T3 1 132 


And 1 Tranſpoſition. ro- == 16. Or 278 I ah 
Or, by Reduction. N o-. Conſeauentlv. pkg 
ral 8 onſequently, Dq, or 
ra * Extraction. VS re. And therefore, , Of 33 
retotre. * 7 T3=8, Or, 2. But 5.9.13 are in Arithmetical Progreſſion. 


And, 


e e The — ie 1 X9+3X1 3=62. 
(1 IS 5 n 0 bf The Squares. 20 _ 2 5 ＋81 69 2275. 
OO OT EE. OOTY Oper. i 0 Þ Obrains in the other Nun 
If, #=2. 86. : Z=s. And 2. 4:4. 8. bers. 

4 ah For 35. 85. 135 are in N e Progr. 
1 * 2. * +, 2 vs 27; 

* | 7-7 34 3 7455 +! The Products, 1 34+2X84+3X134=62. 

2 


$44 


1 11 A 2 2. . And, 8. 425 : 4: Ac _— e ee n 


. 
"IP 1 © 3 th os y 
gl” oh. . „ 


Concerning al . IL, Asto the . of . Capable of lanumerable Ae by Mon- 
1 F -ſieur Bachet in his Problems, Plaiſans and Delectables, qui ſe font par les Nombres, Printed 
% bene at Lyons 1624, The Account is this ; If, after a Problem or Queſtion is Reduced to it's 
1 An. ſeveral Equations by the Methods above, there are as many Equations, as there are 
* Quantities Sought, then a Queſtion has a certain Determinate Number of Anſwers; 
But, whenſoever a Queſtion affords not as many Equations Independent of One Ano- 

ther, as there are Quantities Sought, it is Capable of Innumerable Anſwers. 
Queſtions of which latter Kind are very Pleaſant and Delightful, but ſometimes 
very hard to be Reſolved, Eſpecially, when all the Anſwers in whole Numbers, that 

a Queſtion is Capable of, are Deſired. 

PROpos. 1. Two whole Numbers, Primary between themſelyes, being Given, that 
is, whoſe Common Diviſor is 1, as 12 and 5, 20 and 21, 7 and 3, &c. To Find out 
Two others, Suppoſi ing x and y, that if x be Multiplied by the Greater of the Two 
given Numbers, and to the Product there be Added a given whole Number, 

the Sum ſhall be Equal to the Product of y Multiplied by the Leſſer of the Two 
Numbers firſt Given; Moreover, To Find out all the whole Numbers, * and 3, 
which ſhall Produce the ſame Effect. 8 
PROBL. 1. Let gx+6 be = Conſequently, s 9 and y are the Two Pal_ary Numbers 
iven, whoſe Common Diviſor is 1, the given Number Added i is 6, and all the Poſſible 
Values of x and y, in whole Numbers, are Sought. 5 
Therefore This is very Different from all the Preceding Algebra, ae Equations 
are given, from which may be Deduced all the Unknown Quantities, according to 
the Methods before Preſcribed, ſince here is only C One A given, and Two or 


more Quantities are NO} | 


y e 5 1 {Therefore in le 1/ Column, if K, 96155 
[iXo+6=34| 2X7=14 [If x=2, 9x+6=24, oc. If x=4, gx+6=42. 
[For = Ira | Thus alſo in the 24 Column, If y=1, 7 7, If y=2, 
3X0+6=33 

Reſolu- I [4X7=28|7y=14, Cc. If 3=6, 7y=42 3 Conſequently x=4, and 
Pant OE T1215 por d=ay bel 

tion. . | 5X7=35]y=6, will Solve the en. Becauſe 4X9+6=42, 
„ oe 8 and 6X7=42, 

<1 1 I Having found the Two ſmalleſt Terms in whole 

. 7X9 +6= 9 5 | Numbers, — x=4 and YG: 


Then 4+7=11. An 1 5, Cc. n any of them . . 

And 6+9=15. 6+2X9=24. 6+3X9=33, Ge. will any of them Repreſent 5. 

That is, x+ any Multiple of the Coefficient of y, and 1+ any Multiple of That of x. 

_ Becauſe the he Equation is is 9x+6= 2 If therefore x=4, and J=6, will Solve the E- 

quation, / 7X6+9, =105, will likewiſe do it; And fo of the Reſt, 

Another Way of Solving the foregoing Propoſition. -_ 

PROBL. 2. 8x+97=53, What are all the Poſſible Values of æ and 52 

Therefore 8 and 5 are Two Primary Numbers, whole Common Diviſor is 13 

And 97 is the . Number Added. 


| t. 8+97=10s. That is, the cane of N the Given Number. 
Reſolution. 2. L2£=21=y. That is, the Former Sum Divided by the Coefficient of 2 


3. Therefore 1=x28) 8) 5y-97=8) 1052 97 228) 8 „ 
Values of x. 1. 145 =6. I+2X5=1 iT. 1+3X5=16. Ge. 


Values of y. 21. 21 +8= =29, 21 +2X8=37, 21+3X8= =45. Oc. : 
PROBL. 


PROBL. 5 If ban 37. What are all ng Values 5 x and LG - 

1. 49+6=55. That is, the Coefficient of x + the Given as 

2. The Former Sum Divided by the Coefficient of y, viz. ££, Pro- 
duces no whole Number, and therefore not Reſolvible into the 24 

| OOO. 

3. But $\=44, therefore 4K 1 3252 is Leſs than . 26d $X132=65 

I: 18:10 more, which next Multiple of 13, viz. 5X13 is to be taken, 

I Vith the Exceſs of 10 to be Subſtracted out of it; Therefore 65—10 

| B55. 

1 4. But 49, Prefixed to x Divided be 13= 345 Therefore .. 

Reſolution. | and 39 To- 49. 

1 „ on a 5. Since then, there is 10 Wanting in the Former Equation to make 

1 | 1 an Exact Multiple of 13, and in this Latter, 10 is to be Added to 

_ 15 15 do it; If theſe Two Equations are Added together, a Number will 
be Produced, which is an Exact Multiple 1 

7 25 18 

3971049 1 64:2 

6. Therefore 44, and 1 Dag. That + 10, and — to 


ſhould fo Exactly Deſtroy each other is Accidental, and may not 
| Obtain, unleſs in this Example. 


Values of x, 2. 2+13=15. 242X13=28. 2+3XI3=41, fc. 
Values of 9. $. 8+49=57. 84+2X49=106, 8+3X49=155, Fc. | 
_PROBL, 4: If $2.x+66Z=l 39. What are all the Poſlible Values of & and 7 


h | 
1. 82466 148. 8 211 oY therefore 111132143 will be Leſs than 


148; But Pd inn and Conſequently, 148=156=8. 
95 
2. Alſo 1 Therefore $2=6X134+4=78+4- 
| 3. Since =z of 8, Multiply 7844 by the Denominator of the Fract- 
ion 2, Therefhre 2X78+4=164=156+8. 


Reſolution. 


4. 148156 Therefore 148 „„ 
2X82=78+4X2=156+8 F2X82 Fl 5648, 
312 HI 312—66_ = 
FP It . 


* of. . 3+1X13=16. 3+2X13=29 29, 1 
Values of ). 24. 24+1X82=106. 24+ 2X82= 188, Ce. 


ProBL. 5. If 121x+5 =93). What are all the Poſlible Values of x or J? 
1 £26=t 21+5, 1 2725 Therefore 193 is Leſs than 126, but | 
93 937 


anden is and 186 — -60=126. 


5 1 
ö 1 , Therefore, 1X93=93, and Le rnars Fa 


- 3. Suppoſe. 932460=28s, Z= =? 
4. 93+60=153. —=5 >, Therefore $X28=140 is Leſs than 153. 


Reſolution, but ts ahd 16812165 


r 


5 . Therefore 3x28=84, and $4 +993 

1.3 Suppoſe. 289+1 or; 72 * 

0 28 5 43. 247, 4X9 roo Little, but $X9Z=K5, and 45- 2=43, 
8. , and X9=27. 2741=28. 2X27F1=54+2- 


3 $7 
9. 54T2+45—=2=99. | ASHE "= 
RAaaa aa . Ne 


4 14 Of Aﬀedted Cubick and 9 dratick Equation de Book : Tt; 


ae „ 1 117 6 Ne 

to * 3. a 10. * Ia ere 176. 0 1 

r 10 f. Ex l. © Sar $126 55 5205. OE: 52 6= V ©ON- 231566 

and 2. And 93 E ale! 

by the 3 915 ds, bee. | )))%ͤÜvũ et O00 
: tion. e Fi bak Ya „ „ T 41 


Values of *. 43. 254918176 4 oh : 
Values of ). 56. $6+121=177. 56F2X121=298, e. Jo 


„endes 2. To Divide a Given Number into T wee: or more „ Nömbets Suck, "that 
if every One of them be Multiplied by a different Number Given, the Sum of the 
Products may be Equal to a Given Number, But the Sum of thoſe Products muſt 
Fall between the Two Products made by n the Given Dividend into the 


Greateſt and Leaſt of the Given Multiplicators. _ 
PRoBL. 1. To Divide 24 into Three ſuch whole” Nabeis: FIR if the Firſt be 


Multiplied by 36, the Second by 24. and the Third W 8, the Sum of the e 
Products may make 516. 


Let the Numbers Required be Repreſented by. x, „ 2. 5 2 265 
II. Therefore the This "whole. Numbers. i 5 A . e 
2. And the Products Nequired. 2 24 36x4249+825516. 
3. Firſt. Equation Multiplied into Hh —  36x+36)+362=864. 


4. Second Equation Subſtracted from the Third makes *I ＋2 88348. 
©] 5. Fourth Equation by Tranſpoſition makes. 8 
6. Fifth Equation Divided by 12 makes. i Fi. 
7. If Inſtead of 3 7 in the Firſt We 2922 FE x+29-2 2+2=24. 


| enn o==q 05 
Reſolution. S. That is, by Tragpoſ tion. > fie, "oor 2429 ff. 
FL 9; That inches"; potion, BE 55 
10. Therefore, If Pe is made to he a Sign of Greater. N 
III. And. 11, J ;: T:... | eh 
12. And. V» 11 9 5 S 32 


z. By the Sixth Equation. If > is made to be Sign of Leſs. 2529. 
JJ ¼ — * sy. 
15. And. 1 5 —.— d e 1 2 28. 


The whole N amber 5 2 therefore, to be found, muſt be Greater than 3, but not 
Greater than 12, for whole Numbers are only Required in this Problem; And, ſince 
7 and ) muſt be whole Numbers likewiſe, 2 muſt be ſuch, that if it be Multiplied into 

2 in the Sixth Equation, or into ? in the Ninth Equation, it muſt Produce a whole 


Number, which therefore can be no other than 6. 9. and 125 and Conſequent y 
the Numbers will ſtand in the following Order. 0 | 


* * 1 — te 
— 


4 { * 
Fl [ 


x and y are found out 3 [156 [; +15+6 =24. 36X3 F24X15+8X6 =516. 
by the 6th, and 9th. 7 18 [9 |7 +8 +9 =24. 36 +24X8 +8X9 =516. 
Equations. III [x2 . . tn s, 


PROBL. 2. Ic One would Tn out 98 Pence to Buy, 40 Birds, Suppoſe Partridges, 


Larks, and Quails; How many of Each Kind may be Bought, when Partridges are at 
Pence a Piece, Larks at an Half Penny a Wees and Quails at 4 Pence a Piece. 


A Ss - x : 6 | : ſe 8 | 


. 
oe 


_ 


| Reſolution. .. 


ber of 


And obe Re 


Ct 4 K* 1 Number of e y the Number of e the Mow: 
he Quails, Therefore,  XFJFSZ40. 
” The Coſt of the Partridges 3X, of, the Larks 2 19 of the Quails 4. 
12 Therefore. 
3. The firſt Equation Multiplied "xp 35 prof ©) 
14. The Second Equation Subſtracted from the Third. 25 2 22. 
5. The Fourth Equation by Tranſpoſition makes. i 
6, Subſtitute the Value of S in the l n 
tion, for 2 in the Firſt. 


3K A =osB. 
N e 


bee. 


7. And by Reduction. N * 62 2). 
8. By the 55 Equation, bas, Therefore, "SF We 22. 
Allo. 5 d e. 
„ * | "SOT gr On WS. 
9. By the 7 eg, onde Therefore, 1 os. 
Alſo. | | 1 Ty BI. 
| And. ik. 


"hd ſince the Numbers Rates muſt be Shale Niimbers 3 muſt be an Even 
Number, becauſe 5 or 7 into an Odd Number would Produce an Odd Number, and 
Divided by 2 would make a Fraction in the 57h and 7h Equations; y mult allo be 


Greater than 8, and Leſs than 17, betwixt which the even Numbers will „ 
14. 16. which will Solve the Queſtion, 


* and Z are found out 
by the 3% and 7th 
_ Equations. 


Parts Larks. Quails, 


& 


ls 


27 
20 


13 


9. 


14 
[16 


10 
12 


S. | 

3 DOTY =40. 3X27+IXIOF4X3 =98, 
8 [20+F12F8 =40. 3X20+1X12+4X8 . 
13 [3114 T1340. 3X13+2X1444X13=98. 
18 6 F16F18=40. 3X6 +2X16+4X18= 598. 


PROBL. 3. A Vintner having 3 Sorts of Wines, the Prices of which are 24 Pence, 


22 Pence, and 18 Pence per Gallon, Deſires to make a Mixture out of them, that 


may Contain 60 Gallons, in ſuch Manner, that the Total Mixture being Sold at 
ſome Mean Price per Gallon, -between 24 Pence and 18 Pence, Suppoſe at 20 Pence, 


may make the ſame Sum of Money, as all the Particular Quantities of Wine in the 
Mixture at their own Prices would do; What Quantity of each Sort of Wine is to 
be taken to make that Mixture? 


Number of Gallons of the Firſt Sort of Wine x, of the Second 0 of the Third . 


Reſolution. 


* and y are found by 
the 6th and 87% E- 


quations. 


1. Therefore. 


2. 


= 7. 


S. 
2127 
442432 
0121133 
8118134 


IOITS i345 
12112136 


144 9137 
16 6 38 


183139 


9. By the laſt Equation. 
10. And by the Sixth Equation. 


K hy e == co. 
24 22) ＋ SS GOK g= 200. 


1 Multiply the Firſt Equation by 24, it will be. 24x 24) 248 2 1440. 
4. Subſtract the Second from the Third, _ . 
5. Therefore by Tranſpoſi tion. 2)=240=62" 
8. 120-3. 
75 Subliitute the Value of y in the” laſt Equa- 
tion, for y in the Firſt, it will be. . XFI20—32F&Z60, 
8. And by Reduction and Tranſpoſition.  N225 —60. 


28 , 60, and Z<—30. 
32>120, and 2>40, 


2 +27+31=60, 24X2+22X27+18X31=1200, 
4 +24+32=60. 24X4+22X24+18X32=1200. 
6 +21+33=60. 24X6+22X21+18X33=1200, 
8 F18+34=60. 4X8 FLASKS SKIES F206, 
Io+15+35=60, Cc. 
The Rule of Alligation in Vulgar Arithmetic finds 

out only one Anſwer, which is the 6th, Whercas by 
the Table Above, there are 9 Anſwers in whole Num- 

bers, and in Fractions there may be Innumerable Ones; "E 


For ⁊ may be Equal to 30 , Cc. 
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Concerning Mr. 


 Rapbſon's A- 
_ nalyſis 
tionum. 


J. 12. Mr. Raphſor's Analyſis A quationum, or his General Way of Extracting the 
az. Roots of Equations, whether Simple or Affected, by the Infinite or Converging 
geries is Derived from the Exegetice, or . Numeroſa of Vieta, and Harriet, and 
to which Series, Thoſe of Sir /. Newton, L np Ns Dr. _— very much | Comer 


pond; An Explanation of Mr. Raphſor's\I have here Subjoined. 
Let the Equation propoſed, whoſe Root is to be EINE oy bamab =e, in which, 


according to Harriet, a is the Unknown Quantity. 


RuL. 1. Divide the Unknown Quantity 4 into Two Parts 8 and x. this" former 


of which is Known, the other Unknown, therefore g 


And g*+32* x+32x* Ng. That is, their Cub s will be alſo l 
And 3 N ba. * Which Conſtitutes the other Part 'of the 1 79 85 
Therefore, bg+bx -g3 —3 g*x—3g%" —x) PHF," 

Or, be -g* +h—3g*Xx—3gx* & 
Ak 2. Reject from this New formed Equation all thoſe That, in which any 


=ba—4a3 c. Tap 


f of the Powers of x are, whether by themſelves, or Involved with the known Quan- 
rity, and Retain only thoſe Terms, in which the Simple Quantity x is found, from 


whence will Ariſe this Equation, which is Named the en one; 


vis, bg -g3 +6-3g*Xx=c, and c=bg+g3 =b-3g* 3g Xx. 


ty x is only Found, is Derived the following Equation ; Namely, 


RU, 3, Fon the foregoing Simple Equation, in which one Unknown Quanti- 


* 


X= 4g? a. which is the Theorem Fundamental to this Method, and! is alſo Term- 


b-3g 
ed a Converging One; Becauſe, tho it will not at Firſt give the True Value of æ, 


yet by Aſſuming continually New Values of g, the Unknown Quantity + will be 


Produced nearcr to the Truth, by which Means there will be a ncarer Approxima- 
tion in Infinitum to the Quantity or Value Sought a=g+-x. 1 

RL. 4. Having found out by the Precedeing 3 the Value of x, ſince 4 
may be Faual to g or g-, according to the Signs + or , Add or Subſtract 


the Valuc of x to or from 2 and let the Sum or Remainder be called g, therefore 


this New Value of g. +x is now Suppoſed Sg, and x= to the Quantity ſet down 


before in Rule 34. putting always the New Value of g for g in that 8 


So likewiſe by a Third Operation, a New Value of g will ariſe = to the laſt 


g+x, and this New Value of g-+x is now Suppoſed Sa, and ſo on in Infinitum, 
but a Third or a Fourth Operation will be in General Sufficient to Anſwer any 


Queſtion Propoſed, or Exhibit any Root to be Extrafted. 

RUL. 5. To Find out the firſt Term g, let the Equation be Diſtinguiſhed by Points, 
that is, both the Power, which is to be Reſolved, and the Coefficients in the Man- 
ner Practiced by Vieta, Harriot, and Oughtred, as in the Equation of Problem 22. 
—A* 4323609, 6636894 F422893 1, 0850878524= 22540483 202, 613561987516. 
where the Reſolvend is Pointed as a Biquadratick, becauſe it is an Equation of the 
4th. Power, the Coefficient Xa as a Cubick, becauſe à X the Cube is = to a Biqua- 


dratick, the Coefficient xa? as a Square, becauſe a*X the Square is = allo to a 


Biquadratick ; For all the Terms of an Equation are Conſidered, as Conſiſting of the 
ſame Power, ſince otherwiſe they could not, if they were of Heterogeneous Deno- 
minations, be Added to, or Subſtracted from one another. | 

And after the Equation is thus Pointed, let the Numbers be taken, which belong 


to every firſt Point, as if the Equation had no more to Examine, as is done in the 


8th. Problem, and from thence, let the firſt Simple Side or Root be Extracted, to 
which let there be ſo many Cyphers Added, as there Remain Points in the Reſol- 
yend, as is done in the 5th. Problem, and afterwards let the Operation Proceed ac- 
cording to the foregoing Rules ; g may be Obtained by an Eaſy Conjecture, or by 
the Limits of Equations, or by Logarithms, See Oughtred's Clavis Mathemat. De 
LEquationum A fectarum Re ſolutione in Numeris, 

From Various Quantities being put for g, Various Roots of the ſame Equation 
may be found out, as in Problem 15, 16. 


- RUL. 


ud the Reſolution of Them: - 


7 = by Rule 34, and ee by Rule 1 5 Therefore 


= 
| : 2 Ri 
= Conrerging EU hey ag, 
From whence it Follows, if g Converging is S to 4 Converging Exadtly, the 


Solution will likewiſc be Exactiy True, that is, = or, b- 34 2) = 243. . 


For Wor abt  Subſtratted from F=245 lie} lo. — 1s 4 with- 


der, but ben is =o by the Equation, or lam 5 and Conle- 
quently 8 15 N Converging. 8 
N Demonſtration of this Method. 
Let any Quantity be taken as $= firſt Member or Part of the Root; It is Affir- 
med, that this Quantity, be it what it will, according to the Method before ſet down, 
docs Ov? to the True Root ; Let the gas Js be e ba—a3 =c, 


A e 


Fel n 

+x=+t+m|cording to the ET of the Signs + int —3 2 is, K nis Ter- 
Lim med an Abſolute Theorem, and the Quantity x in this Caſe is Abſolute 
+x=+t—m|in Diſtinction from x=z, which is Converging. Ra! 
Ki From what has been Premiſed it is Evident. 

Tx g= in 1/f, That in um (which is the Caſe of ba- =e) the Converging 
—x=+i—m|x is Leſs than the Abſolute x by the Quantity , that is, f is Leſs than 
+x=—t-w|t+m, the Part than the Whole, if therefore the Converging x=z be Ad- 


 —x=+t+m|cd to g, tis Manifeſt that this New g, which Conſiſts of the Former £ 


with the Converging x or r Added to it, is Greater than the Former g, by the A 

dition of x or t, and that by this Means g will be Continually Increaſed, and Di- 
miniſhed in Infinitum, and that after an Infinite Convergency to the True Root, the 
Difference of the Root found out by Extraction from the Real One, will be Leſs 


than any Aſſignable Quantity. 

2d. xm, ot aa=c, therefore g*+2gx+x*=c, and 7 ak © He len 
| Caſe it is Manifeſt, that the Converging * t is Greater than the Abſolute xn 
by the Quantity , and Conſequently, if the Converging x is Added to g, it will 
make a Quantity Greater than a, and from thence -g Greater than , by which 
Means xt = m will be Changed into the Second Form, -t and will Con- 

verge by Deſcending or Going from a Higher Quantity to a Lowet. 
za. By the ſame Way of Reaſoning, all the other Caſes may be Reduced to the 
Two Firſt, and therefore will all Converge, Namely, all that have m may be Re- 
duced to the firſt Caſe, and all which have -m to the Second, but the four laſt 
Caſes are not Poſlible, unleſs, by Changing their Signs, they are Converted into the 
Four Firlt. 

A Second and more Particular Demonſtration of the mi Method. 

PRoros. 1. Let the Equation Propoſed: be 43 , and let 5 be & the Abſolute 

uantity, and not the Converging, and let any Quantity 4 be taken Greater than 2, 
tis Affirmed, that the next g, which Atiſes, by Procccding in the Method before De- 
livercd, is always Leſs than the Precedeing, but Greater than 4, and therefore does 
Converge to the Truth; g—z=4 by the Hypotheſis, and g3=32*2 +322 —23 ga =b, 
3223 —23 __ 5 a 


IE” 
Therefore, e let ; be Added to both Sides of the Equation, and 
1 


Therefore, — 8 %. =b=-g3, and -: 


= x the Converging, 8 
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woos nt 2 
_ 2 5 
— 2 
KG; EET 
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4 b fa ” 22 + —— po 7 a. 50. w Pe therefore 0 8. 


; of m Cubicl, os arick, 7 


Ne 3 


. 


| 2— 1 5 
Pos but wy : —— EE the 1 9 
New g is Greater than 4, that is, the Atholvy aha the e 2. E 5 
PRoPos. 2. Let the Equation Propoſed be ba—43 , and Let g be an ny Quantity 

Aſſumed Leſs than a." Tis Affirm d, that the next g (which Atiſes from the Method 
of Proceeding before Delivered, is always Greater than the Precedcing, but Leſs than 
4. and. therciore-Converges to the Truth, gz 24 by. the Hypotheſis, and -= 
T Re 328 —=23 base, therefore b=3 . K and Con- 
= 3" * 2112 . 2 cg 2 15 5 ws 88 43287 +25" 


ſequently, — er 8 n the Convergingz From whence S xX 88 
z 
Add g to both Sides of . the Equation, and aten — 4; But the New 


ge is Greater than the Precedeing & by the Quantity x, but Les than a, by the 


Quantity e the Part, than the Whole. 2. E. D. : 
___ CooL. 1. In Equations, where the Higheſt Power is Nes i if g g is Le than 
a, it Aſcends in its Approach to the True Root. 

Congo. 2. In Extracting Pure or Simple Roots; if zi is Leſs than a, in. the Firſt 
Operation it Aſcends above the Root, and afterwards Converges by Deſcending. 

But does not any one See, who Knows the Nature of Infinites, notwithſtanding 
theſe Demonſtrations, that Approximations may be Infinitely made to a True Root 
of the Equation, and yet after all may be Infinitely Diſtant from it? One may Ap- 
proximate Infinitely to the Real Truth of a Line, but yet fall Inhnitely ſhort of the 
Real Truth of a Surface, a Solid, Surſolid, &c. and ſo in Numbers, I will come 
pn to Unit than £2, or FE, but ra, or 5+ Approximate nearer to Unit than 42, 

Ez, GC. How therefore is it Proved, that thefe Approximations are the Neareſt 
Fa *fuſtelt, which can be made? For an Approximation in General to Infinit, can 
never Signify any Thing to the fog out what Te Real SEL: hs where the Infinities 


are Different and Various. 


© PROBLEM, 1 t. of Mr. Raphſon i is the Extraction of the Root of 25 which here Follows. 


Let g+4x=a Equation aa=c 
; | In Numbers 442 -, 


Theorem x=c—ge 
e 


c=eg=1 
28=2) 1.0 (+.5=x 
=I. 5 | 
8 
28—32—2 25(=, 083=x 
1. 500 | 
003. 
£=1.,417 
cg =, 007889 
2822.8 34) , 07889, 00278 z & 
4 | 
—,002783 
2 414217 
c N —,000009723089 
52 $28434)—,000009723089(—,000003437622=x 
1.414217 
 —,000003437622 


S. 18; 17. 


A=1,414213562378 


7 


"FM 
So fa 


Cube a+e=a+ — 
34, 


ſtill nearer to —e, and Prefs. 30h = e 34 h — 


Chap, OBE LS £08 And the 200% WIr 


H. I 3. Dr. Halleys Method of Finding out the Roots of any kauen, what 
ſoever, without a Previous Reduction of them, is as Follows. 


919 


Concerning Dr. 
Halley's Me- 
thod of Find- 


Mr. Raphſon in the_Year 1690, Publiſhed his Univerſal Analyſis of Equation” be- ing out the 
fore Explained, upon which, as it is Probable to Think, Monſieur de Lagney Profef. dot, % 4 


ab 
PEE the other Irrational, Namely, 4 - Na * 
nan+b; And the Root of the Fifth Power, Namely, of a +, he thus Expreſies 


eu-, Which N are | Demonſtrated OW the Geneſis of the 


Cube, and of $a Fifth Power. „ 
Thus, let the Side or Root of a Cube be 1 The Cube, according to the Fore- 
going Generation of it, will be aaa z aae Q ʒ ace C cec; If therefore we Suppoſe aa 
to be a Cube Number, the next under any Number given, which is not a Cube, 
eee will be Leſs than Unit, and the Reſiduum, or Remainder, or 6, will be Equal to 
the other Members of the Cube, 324 E acc tece, = ION: becauſe eee is ſo 


Small, as not to be Worth the Conſideration. 


For Inſtance, if aaa+b=7, and a=; aaa+3aac+3aeehcee, or A bas 
eee), if e is Conſidered, as nothing; If aaa 26, and == 2; aaa aae z ace 


eee, or aaa f, SI 2e+6ceFeee=26,, if e is Conſidered as nothing If ana+tb=63, 


and a=3; 44. ; aa Lʒ ace ccc, or ana+b= . „ if e is Conſi det: 
ed as nothing, Go. | 


Equation 


ſor of the Mathematicks at Paris, Entering into the ſame Argument, Propoled theſe whatſoever, 
3 Two Compendious Rules for an Approximation of the Cube 3 the one Ratio- 


4 7. and the V ＋ . for the Cube 


Since alſo aae is much Greater than ace; 22 1 of is = EL FINE, e will be 


1 ad the! cf r Neat! Wo”; o if ly ES” b 
. an erefore r 8 . 3 on equen Y, 7 ge” 34 340 
| 3 : bs, © 34a 
c = 2 5 5 ab 1 Sid 
za N = — rap re gy Tone and there ore the Side or Root of the 
A : 55 * ; | 
ab. 


T3 which is | Monſicur 4. Tages Expreſſion of it; If aaa is the 


Cube Number next above the Number given, the Root or Side of aaa will be 


ab 
4 ES by a | like Reaſoning, as before 3 ; For 44 ane. zace—eee=ana—b, and 
3 4 —6 
becauſe e is very Small, le -zale, a and 22 Nearly; Bur, + 3 Comes 
e 3 W LES 3442-h. — 2 al 


Tank 
EE 1 3 


— 15 ” . 
Conſequently, EY Thus let . be =2, and AZ2; 2 =8—12C 


+6ee =ece=2, If e is Conſi dered as TVET HA, Let we be 295 and 22 ; a=el* 


—=27=27e+9gee—eece=9, If e is Conſidered as Nothing; Let aaa-b be =28, and 


AZ4; 4 Weis ee If 44s Conſidered as Nothing; Let aan—b 


or be and a=s : PITT e eee, 15 e oF Conſidered, as No- 
ming HS”. | 


The Irrational Sepridle or Form, of the Cube NOR is OA round out; If 8 | 


b 
is the Cube, 3ace+3ane=b, and phat oh and by Extracting the Root of both 


Sides of the Equation, keV lers and e — Lay a+, and ae 24 


7 Lan In the ſame Manner the Root of ab will 3 1 . Or, 
34 


Or; 


3 . 


By. <p eager 
— 


2 
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920 Of Aﬀeticd Cubict, Biquadratick, Equations, & c. Book VII. 
P V eee, and the Laſt by f r 
a == Form or Expjetion for the Root of the Surſolid, or Fifth Power, 1 has In- 
veſtigated Ae =4* +5a*e+toa3re+ioa?e3 i e al, or SSA ele 
+ one + 546% Age Sa +6, Or, b=$4a*e+1043*e* Floafe3 ＋ 54 e, ef bei 
MN ected on Account of it's Exceeding Smallneſs; Therefore by Dividing by 5 
5s * T th 7 1 And by Adding 4 to boa Sides of the Equa- 
5 — 17 5 1 8 | * : 
— 9 8 Vq9*+a3 e+2a*e* +2403 fe = an fa fee; Subſtract 24 from both 
Sides of the Equation, that this Laſt Quantity may be a Perfect Square, and Lake 


: * * 


1 755 * eh IO TIO” to the Root of a* +6. 


From hence Dr, Halley Arriyed at his General Method N 

ee his hod of Reſolving all E 2 
tions, of what Power ſoev the 7 Fan 4 Eque- z 
wh e e er, by the Following Forms 6 9 both Rational, E 


2 


Vaa = aaf, Or, * 7 
. „„ FIG og 


R 


e 
8 
. 


bay : 


VVFTTTTTTVTTTTVCCCTC Pune Pas rkdwouon 
oy Foc Leno Omer”: Or, #7730 
r Tb=2 a+ q59a+—75> Or, 


V, tee 


K. — 


Or, af e 


4 A? Tg a+V/ ' 8 ROE nm 
BT + PEI 844 214 IF 74 +36 
| 1 ab 
VT, eee, Or, S, 
EE x | —— i 
N ere Lgasgd, Or, a+ Fa. 
„„ 


ps — Io | 1 8 3 2 5 
n eee. Or, 10 * +26, c. 


If 4 is Aſſumed Greater than the Root, which is Sought, the Formulz will be the 
lame, Excepting, that all the Signs before b will be Changed from + into -; Thoſe 
4 who are Deſirous to Know any Thing more of this Doctrine may Conſult Dr. Hat- 
| | ley himſelf, and the Inſtances and Examples Alledged for an Explanation of it. | 


CHAP. 


Chap. VI. Of the liſnite Series. 


S 


Which is Miſcellaneous, Namely, Concerning the Infinite Series, the Square 
of the Circle, the Inveſtigation of the Longitude ; Of Thunder and Light- 
ning; Of the Rainbow; Of the Vegetable Staticks; A Juſt Ridicule of 
the Corpuſcularian Scheme, or That of Similar or Homogeneous Matter; 
Concluſion, by Shewing, how many Hypotheſes there are, by which it is Poſ- 
ſible for Nature to be Explained by Philoſophers, e 

% w ĩ (( Mon. Lat. Triang. Pyr. Tri. Pyr. Pyr. Pyr. 3 

*g, and my „„ Tn 

Firſt Entrance in- Monad. | 1 j i L/ | NH iow to my Dif 

to theſe Mathe- | 7 | 4 e OY 

matick Speculations, wen 2 —— — A Infiite Seri, 

I drew up a Diſſertation in Later. 1, Xo 41S and my Anſwer 

Latin, Concerning Sir 1/aac- LE | 3 AO as . 

5 Newton's Infinite Series, which þ T/| 6/110 N 

=_ I Communicated to my  Triang. 1 ä 

TE Worthy Friend and Ac- 

= quaintance Mr. Cotes, Late | 

= Profeſſor of Aſtronomy and  Pyram. 

$4 Experimental Philoſophy in „ 

this Univerſity, by our Pre- Triang. Pyram. | 1 

ſent Learned and Good Fl 

Maſter of Clare. Hall, Mx. 

Morgan, whom I have Men- Pyram. Pyram. 

tioned with Affection and | — — 

Eſteem in other Parts of this Inquiry; And which Diſſertation I ſhall, if this Volume 

will Permit, Annex to theſe Papers, to which I had the Following Objections, and 

the Anſwer to which Objections is here ſet down. 3 1 
In this Table Suppoſed to be Infinitely Continued, tis Evident that the Oblique 

Columns Exhibit the Unciæ belonging to the ſeveral Powers of a Binomial, if we 

put 7 for the Number of the Terms, and o for the Laſt Term of any of theſe Serics 

of Numbers, the Sums of them will be Reſpectively. „ 5 


| 5 


Monad. Later. Triang. Pyram. Tr. Pyr. 


TT T+1 7. T- T- 85 
5 eee Xa a, Cc. 


Let » be a General Repreſentative of the Index of any Power, it will be Eaſy 
upon theſe Data, to Calculate the General Expreſſions of the Unciz belonging to 
that Power, and we ſhall find them to be. | 


n m- O m1 mo m1 2 mo M1 1 „,, 
1 4 1. ä 1 2 "4 | 


Continual Proportionals; Thus P. R Squared has P*. PR. R, Cubed PS. P*R. 
PRE. RB, Whereof the Firſt Term is always the Analogous Power of the firſt Num- 


ber of the Root, and every Precedent Term Multiplied by 5 Generates it's Subſe- 


3 Tp R3 
quent; Thus, F. I, has theſe Terms, P“. 75 . ec. Prefixing therefore the 


1 8 ; | . | — | R 
Correſpondent Unciz found, as above Mentioned, we have PAT FH m x 
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The Terms of any Power of a Binomial, Setting a-part the Unciz, are always a | | 
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of the Infinite Series. Book VII, 


11 2 R3 
rg. m e &c. Or to Avoid fractions! in the Canon, putting 


>=2 and cane R= 22, AT = = rale 2 + X—x 


*y Süppole * Diſſertator will readily Allow of the Validity of this a whilſt 


» Remains an Integer, but will Deny, that there can be any ſhew of an Argument, 
drawn from Analogy to Prove it to be of any Uſe, when it becomes a Fraction, 
or Indeed, that there can be any Proof of it at all, Preſuming that it is Utterly Falſe 
in ſuch Circumſtances ; I will not here Inſiſt upon the Force of Analogy, ſince he 
ſeems to be ſo Utterly Averſe to it, but will make Uſe of another way of Proof, 
which may Perhaps be more N to his Conceptions. 


"Tis then Affirmed, that putting — = for any Fraction. 


m mn m 
e een ee, e e —— 
e P —2+ + . Ge. Let this Series be =. 
If PF E be 5 be &, , then will vs But by the Foimer Coe, which 


5 
1 


is Allowed of $* is SER to the Following Series. 


n m un 2 
P*-+17X —p" DE an EL | Tu „ 


re 


m m 11 3 


r 22 Tae Xt» 
u 7 2 , Kc. 
Which is = re Fg ne . P., G. Which is = 


PP., which is r Therefore, Cc. The Sade Way of Reaſoning may be 


made Uſe of for the Admittance of the Abovementioned Canon, even, when n 


Signifies a Negative Quantity, or any whatſoever. | 
ANSWER. The Sums are ReſpeCtively as above, and Vice V eli, thoſe Series 


whoſe Sums are — N. Exe, Oc. are Reſpectively Monadick, Lateral, Ge. What 


I would here Add is, which Perhaps Mr. Cotes has not Obſerved ; Let 1 
Deſign the Index of any Integral Power, which is always found in the Serics of 


Laterals, it may, I believe, be Juſtly Demonſtrated, that the Perpendicular Co- 


lumns are Produced by this Series e 2 —43 


2 2 
= +» of Triangulars, = — — 43 — TI of Py- 


Character of Monadicks, m of Laterals, 


| ramidals, Fc. Suppoſi ing we Subſtitute, as is afterwards done, oo, m—1, m=2, m—3, 
Ce. — in the ſtead of ; If we take therefore for Example the 5th Power, 


—© 
is 5,1 * — will give the 2 Firſt Unciæ; 4=m—1, the 34 Uncia, which is a Triangular, 


m I ITI 1 m1 
IN + * — =1IX IE Int 3 is m-, Therefore the 4th Uncia, which 
OL 3 | o m—2+Hi m—2-þ2 mo m-1 m— - 
isa Pyramidal, 15 1 * . * T rn Kol =IX ——X———X 8 21s _ 


2 3 EE 


and Conſequently the 5% Uncia, which is a Triang-Pyramidal * "ef . 


AN 


ROS Ge. That 18 [ 18 the 
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Chap . = 07 the Inf 


SHED ee ; W and the 6h Uncis aPyi-Pyrimidal, and ſince 


3 


the next Step gives m—5=0, the Sexies is Finiſhed ; But to Return, What. Mr. Cotes Al- 


ledges above, as he Says, is very Eaſy, the Calculation! readily Allow of, and the Demon- 
ſtration, upon which it is Founded, but muſt Beg the Favour to make Uſe of the very ſame 
Proof for that Canon, or Series, which Oppoſed to Sir If. Newtons in thoſe Papers, which, 
I hope, He has done me the Kindneſs to Peruſe, which is Exactly the ſame with Sir J. 
a Newton' „ when Applied to Integral Powers, but Diſſents from his in EraQtional; The 
O m m2 B=}. gu 


Series for the 5th Power! is This, ee — 
m4 m—3. m2 m1 m O 1 


; Here is no- 


thing i in the World different from That of Sir V. Newtor's, only This, that, whereas in” 


the Former, the Laterals, which are the Numerators, are Expreſſed by i, m—3, m- 2, 
mk, m, the ſame Laterals which are the Nominators have not the ſame Expreſſions, 
which certainly they ought to have, in the Latter the ſame Laterals have the ſame Expreſ- 
fions, which, whether it is not the moſt Reaſonable, I leave to Mr. Cotes to Conſi- 
der; It were no hard Matter to Prove by another Method, that Fractional Powers, 
from the very Nature of this Table, cannot Admit of the ſame Rule for finding 


their Uncie, with That, which is Uſed for Integrals, but I ſhall Omit it, that I may 


not be too Tedious, ſince this Series will, I Believe, Sufficiently Evidence it to him; 

However it will Prove thus much, that whether they are to be found by the fame 
Rule, or not, Sir I. Newtor's Series for the Unciæ of Fractional Powers cannot be Valid; 
If they are not, it is Plain, ſince Sir J. Newton Uſes the fame Rule; If they are, then this 
Latter Rule muſt Produce the fame Series of Unciz for Fraftional Powers, with the 
Former, which is Impoſſible, or elſe this Latter Rule is not the ſame with Sir J. 
Newton's for finding the Unciæ of Integral Powers, which yet we have Proved is. 


The Terms of any Power, Ge. This e in Integral Powers, but Expreſly : 


Denied, that every Precedent Term Multiplied by — Generates it's Subſequent 3 in Fract- 


jonal Ones; my Words are, Jam verb, inquam, han. Cs quare x, x* Dividatur per ca, Vid. Diller 
40d tionem, n ras 


c3, non ad fractas poteſtates pertinere, niſi eodem, quo modo Integra, componantur, 
Feri nequit. I there Offered ſome Reaſons, why their Compoſition muſt be very Dif- 
ferent, nor is there any Thing laid Here to give me the leaſt Occaſion of Altering 
That Opinion. 

Thus far Mr. Cotes has Explained the Canon for integral Powers, which I do very 
Willingly Embrace and Admit, I always Acknowledged it Good and Irrefragable, ſo 
long, as it was Applied to Integral Powers, but cannot yet own it's Uſe in Fractional; 
As to the Preſent Demonſtration, come now to Conſider it, the Argument 
lies Thus. „ 


Mr. Cotes Affirms, putting 2 for a Fraction, that TA is fe. 
1 he Suppoſes , Ta If F- be 1 then will 
Fra be g; But, by the Former Canon Attowed'of "5" is =P+P.9Þ" therefore 
| I s If a Suppoſition of the very Thing to be Proyed is a Demonſtration of 


it, I Conſent that this is a very Firm and Good one; To give a nearer View of Be Proof, 
e. g. Pr is Suppoled =S', or Affirmed ſo to be; If P!=$?, then Fr =, but P. 


is Proved =S, upon the Suppoſt ition, that PE is = 87, therefore PE is = 1 


PE is not Suppolcd =, PI can never be Proved to be 10. ga, ay 6 more than 
to 1 0 to Reſume the Quantities Propoſed, Fre is Said to be , Ct. which, 


if it were not Suppoſed, ind Taken for granted, without proving, FE. could never 


be &.; If it can be, without ſuch a rel ition, Namely, of Thar, which is only to“ 


be Demonſtrated, therefore let PEP be A, that is, till it's Proved what it is, an Un- 
B bb bbb = known 
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| Cotes will Allow to be a range Cantib8en; which if 13 were 3 ph we e ſhould be'd as 


far to Seek as ever, fince'Z is Affirmed to be Unknown, and yet this is the moſt that 
can be fairly: made of Mr. cores s Arguments To Clear this Marten if I can, a little 


| Farther, That F is = is the Propoſition to be Evidenged, « or which is the 


fame, that NP. +. is =; for Mr. dates therefore to Argue thus, if FN. is =, | 


then Fen =s, but NT is , by the former. Canon, therefore ce. 15 no 


more than to Say, if FEET is Sis then fg. but it js Told. TY 1 


the Former Canon, „ that FEST == therefore it is 3 that is, 11 42 "Thing 


15 fo, it is fo, but it is fo, he it is fo; ; What I have Said is Serioufly 


no other than what is his Real Demonſtration ; ; Now. Mr. pres will, tho“ 380 


Argument does not, Acknowledge, that HEA cannot Prove its eit to N 


| by the Fermer Canon, therefore FFP fr. whi ch FN 4k am me 4 F Z 2 55 


not Prove it by. the aforeſaid Canon, nor Indeed by any Canon in the Wond, un- 


leſs it be Proved chat PF 1 cannot be 28. or that Fr, muſt be =s a Priori 


that is, „ =& 1 la Short it is Affirmed, tat 772 . is = 8 that is, Git the 


Series g belongs only to an date Power, the Proof againſt this is, that PEE. 


is = , if we Suppoſe 5. the very Equation which is Denied ; I might 


give other Confutations of this Objection, as. it is Eaſy to make Appear, which L have. 


l ſhould Think, in wy Papers done, that = 85 7 5 535 Expreſs a Fraction, or Integer, as 


we ſhall Pleaſe, or have Occaſion forit, which it muſt do, if P+P -q is =, 
The Reſult of this Converſation between Mr. Cotes and me, was, that he would 


not Enter into any farther Controverſy about this Matter, whether this Proceeded 


from his Exceeding Modeſty, or his Utter Averſeneſs to Diſpute, which I call Inquir- 
ing, or from his Conviction, that his Demonſtration was not Juſt, I ſhall not Take 
upon me to Determine, but the Report then was by Mr. #hiffov, who Knew No- 


thing of this Kind of Learning, or very Little of it, that he had Entirely Con- 


Concerning Mr. 


futed me; Whereas Mr. Cotes himſelf could not be a Maſter of this Argument, un- 
leſs he had Read Dr. Valliss Arithmetick of Infinites, from whom Sir /. Newton 
Derived his Infinite Series, and who yet is now Neglected in that Particular by 
the Generality of Mathematicians, altho' all their Reaſonings on the Infinite Series 
Depend upon the Truth or Falſehood of that Arithmetick. 

J. 2. Mn. Profeſſor Cotes s Nerdogütgtion t the Sauate of the Circle is, 


Cotes Demon Follow 85 


ftration agaiuſt 


the Square of 


the Circle. 


PROPOS. I. The SR of the Diameter of any Circle, is to "the Arca of a Re- 
gular Polygone of Sixteen Sides Circumſcribed about the ſame, as the Tangent of 
the Sixteenth Part of the Circumference is to the Quadruple of the Exceſs of it's 
Secant above the Radius. | 


Let 


* 


CG; Now tis Manifeſt, that the Lines 


Diameter is Equal to the Triangle 


Circumference is AE, the Secant of 


an . upon the Cen- 


in E, and Cutting the Tangents AE 
in N and DE in 6; Laſtly, Join CH. 


AC, and AZ are Equal, as alſo the 
Lines AE, ED, and DB, and the Lines 
4H, HF, FG and GD, and the Angles | | 
ACH, HEF, FCG, GCD; And moreover | 
it is Evident, that the Square of the 


ABC taken Eight Times, and that the 
Circumſcribed Polygone of Sixteen | 
Sides is Equal to the Triangle Ae 
taken Thirty Two Times, and that 
the Tangent of the 16% Part of the 


the ſame being CE, and the Exceſs of 
that Secant above the Radius being | 
FF; Tis therefore to be Proved, that A 
$ABC is to 32AHC, or 8 88 to 4A | 
as AE to 4EF. 
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Ihe Triangle 4c is to the Triangle AHC, as 4B to 2 or as AC to FH, or 
(becauſe the Triangles 4CE, FHE are Similar) as AE to EF; Therefore ABC i is to 


4466 as (to QED 
PRopos. 2. The Tangent of the Sixteenth Part 0 the ene is G 


than. the Quintuple of the Exceſs of it's Secant above the Radius; I Say, that AE is 


Greater than 5EF, For, 
$BCBX58CB, or 336404, Or 670 is Greater than e or, 82CAX82CA. 
Therefore 58CB is Greater than 8204. 
And 58CAXCB: Greater than 82044. 
And 50CAXCB+8CAXCB Greater than I00CAq-1 $C4g. 
And 18CA4q+8CA4XCB Greater than 100CAq—50CAXCB. 

Whence, CB+4CAX CB+4C4, or CBq+16CAq+8CAXCB, or 1 8CAq+8CAXCB is 
Greater than 100CAg—50CAXCB, or 2 $X4CAq- 2CAXCB, or 2 SXCEPF=CD—aCDXCB, 
or 2 5XCBq+2CDq—2CDq—2CDXDB, Or 2 5XCBq—2CDxDB, Or eee or 
2 $XCDqg+DEg, or 2 5CEq, Or 5CEX5CE. : | 

Therefore CB+4CA is Greater than SCE. 
And CB-C4 Greater than 5CE=5CA. 
And DZB, or DE, or AE, Greater than SEF. O. E. D. 

* Propos, 3. The Proportion of the Area of the 0 ircle to the Square of it's pia 
meter is not That of 4 to 5. 

1 it be Said, that the Area of the Cirele is to the 3 of it's Diameter as 4 
to 5, then, becauſe the Square of the Diameter is to the Area of a Circumſcribd 


Polygone of 16 Sides, as AE to 4EE, the Area of the Circle will be to the Area 
of the Polygone, as AE to 5EF; And Conſequently, (ſince AE is Greater than 


EF) the Area of the Circle will be Greater than the Area of the Circumſcrib d 
Polygone, that is, a Part will be Greater than the Whole; But a Part is not Greater 
than the Whole, the Circle is not Greater than the Polygone, therefore the Circle 


is not to the Polygone, as AE to 5EF, and Conſequently, it is not to the nate 


of its Diameter, as 4 to 5. 2. E D. 
After I had Publiſhed my Firſt Inquiry into the Principles of the Modern Philoſophy 


in 1712, and in the Preface to it, and in the Geometria Solidorum ſive Materia, had Aſ- 


ſerted, that the Proportion of the Circle to it's Square, was as 4 to 5, the Ingenious 


and Learned Profeſſor Above-Named was fo Kind An Obliging, as to Communi- 
cate 


ter G with che Radius Cd. Draw s Touching the Circle in 4, and Cutting the 
Radius CD in B, Draw: D Touching the Circle 1 in «i and . the Tangent 4B . 
in & Join C, E, Interſcting the Circle 
in F; Draw HFG Touching the Circle 
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cate to me; ith great Candour and Sth; ic: Foregoing Peondcatitt again 
it's Tho' if he had been Pleaſed to have Peruſed with Care, either my Preface, ot the 


Geometry Mentioned, he would have found all Demonſtrations Obviated of this 


Kind; Which Suppoſe, that a Circle is nothing more than a Polygone of an Infi- 
nite Number of Sides, and that the Diameter of it is ben a "Thin and Common 


Line, Conſiſting of a Progreſſion of Units. 
On the Contrary I Affirm the Quadrant, or Fourth Part of a Eile to be, bre 


ing to the Improvement there made upon the Arithmetick of Infinites, a Biquadra- 


tick Paraboloeid, whoſe Abſciſs and Ordinate are Equal, the Former of which, or 
the Radius, does not Proceed in an Arithmetical Progreſſion of Units, but in a Qua- 
druplicate Proportion of them, and the Latter in an Arithmetical Progreſſion; Or, 


which is the ſame, as is there Shewn, the Parts of the Radius or Abſciſs Proceed in 
a Series of Units, and the Ordinates in a Subquadruplicate Proportion of Them; 


And therefore there can be no Compariſon bet wixt a Circle or a Parabolocid, which 
Conſiſts of Biquadratical Parts, and a Polygone of an Infinite Number of Sides, 


| which Conſiſts of Plane and Triangular Parts, which Proceed in an Arithmetical Pro- 


reſſion, no more than there can be a Compatiſon betwixt a Plane and a Solid; 
And from hence it is, that tho' the Parabola is Acknowledged to be Squared, which 


is a Quadratical Paraboloeid, yet there can be no Proportion found betwixt the 


Curve and the Abſciſs, as there cannot betwixt the Radius and the nene 


of a Circle. 


This Demonſtration takes for Granted Wa that there may not be Different 


Quantities and Values even in the ſame Space, which I have Evidently Proved there 
may be, both in that Inquiry, and in the Geometry above Cited, and which Kind 


of Geometry or Mathematicks, tho Perhaps New and Uncommon, muſt be the only 
Baſis and Foundation of a True Philoſophy ; For if it did not take it for Granted, it 
could riot Prove, that a Part was Greater than the Whole, according to my Propor- 
portion of 4 to 5, ſince, if the Quantities Included in the Circle are of a Greater 
Value than Thoſe in the Polygone of 'an Infinite Number of Sides, there can be no 
Inference like That, which is here Made, that a Part is Greater than the Whole, be- 
cauſe in ſuch a Circumſtance a Part may be Infinitely Greater than a Whole; For 


thus a Part of Gold is Greater than a Whole of Air, or Water; Since Gold is to 


Water for Inſtance, as 19 to 1, and therefore 2th Part of a Globe of Gold of an 


| Inch Diameter, is Equal in it's Value, Weight, or Matter, to a Whole Globe of 
Water of the ſame Diameter; But theſe are Notions, which my Worthy and Learn- 


ed Friend had not Entered into, who had Received the Opinions Embraced, of all 


Space being alike, and that Matter alſo was Similar and Homogeneous, Purely from 


Geometrick Abſtractions; Of whoml ſhall only Take this Laſt Farewell, as he is ſince 
Dead, and as I had a great Eſteem and Value for him, by Telling the World, ſo 
far as theſe Writings ſhall Reach, that He was One of the moſt Candid, moſt Hum- 
ble, and Modeſt, as well as One of the moſt Ingenious, judicious, and Learned of 
Men, which Perhaps This Age has Produced ; His other Writings have abundantly 
Recommended him to the Philoſophick and Mathematick Part of it, and there will 
Appear in this Demonſtration againſt what I have Affirmed, and I think Proved, 
ſuch a Sagacity of Mind, and ſuch a Penetration of Thought, Eſpecially in the ſe- 
cond Propoſition, where he Proyes, that AE is Greater than SEF by that Accurate 


and Exquiſite Compounding and Dividing of Quantities, which he Uſes, ſo as to 


come to his Main Concluſion, that it is Deſervedly to be Admired; And all the 


Difference betwixt him and me is, that. we do not Conſider Things in the ſame 


Way; Upon his Principles of Similar or Abſtracted Space, his Demonſtration is not 
only Juſt and True, but Exceedingly Fine and Beautifull; But upon my Principles of 
a Diſſimilar Space, as well as Matter, and that. there may be Different Quantities 
and Values in the ſame Dimenſional Space, or in the ſame Circular Superficies, his 
Demonſtration does not Affect, what I have Aſſerted, and do Defend, in the Leaſt; 

He Conſiders a Circle with Archimedes, as Conſiſting of an Infinite Number of 
Small Triangles, whoſe Apices Lie in the Centre, and whoſe Baſes are in the Circum- 
ference, and which therefore makes a Plane Figure, I Conſider it, or the Quadrant 
of it, with Dr. Vallis in his Arithmetick of Infinites, as Conſiſting of an Infinite 


Number of A the Prog . of Which have Shewn will be as I. 2, 2.x: 
| 5. Ge. 
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* &c. and of an Infinite Number of Ordinates, the Prog greſſion of which will be, 
as /, 1, /, 2, /, 3, “ 4, , 5, Ce. or which is the ſame, the Abſciſſes will 
be, as 1+, 27, 34, 4*, 5+, Ge andthe Ordinates, as 1. 2. 3. 4. 5, Cc. Which will 
make a Solid Figure, whoſe Proportion will be to it's Square, as 4 to 5. See Geo- 
metria Solidorum, Pag. 35. And in the ſame Manner is the Parabola Conſidered, and 
by that Means Squared by Apollonius of Perga in his Conick Sections; This Way of 
Conſidering the Circle is alſo Juſtified by Sir / Newtoz's Endcavours at the Square 
of it by his Infinite Series, and his Interpolations, Taken from Dr. Walliss Arithme- 
tick of Infinites, and what I have done in this Particular, is only Solving the fame 
Problem without any ſuch Infinite Series, or without any ſuch Interpolations by an 
Improvement upon, or a Correction of, the Aforeſaid Arithmetick of Infinites, and 
C1 till that Correction or Improvement is Shewn to be Wrong, which I have Propoſed in 
L the Geometria Solidorum five Materiæ, all N 1 me can be of no Force, 
or Validity. 

F. 3. Firſt, it muſt be Obſerved, that if we can Find out the Longitude of i Concerning the 
Place by Day, from any Point, or Phenomenon Given, as the Sun, we Arrive at an ny 
Equal Certainty in theſe Matters, as in the Latitude, ſince that can be only Obtained 
from Knowing the Elevation of the Pole, which is Equal to it, and which Elevation 
cannot be Determined, unleſs by Obſervations made in the Night; And therefore, 
if Clouds Interfere by Day, or by Night, They are no Exceptions to the one Me- 
5 thod of Invention, or the other, nor is the Time of Obſerving any Objection to n 
EE Either; But both of them will be upon the Level in theſe Particulars. 

Z Second, if farther the Longitude may be found out by Night, from any Fixed Star 
or Phenomenon Given, the lavention of the Longitude will have the Preference to 
That of the Latitude, tho' not in the Certainty of it's Determination, in which it 
will be Equal, yet in the Frequency, and Conſtancy of it. 

Third, what therefore is to be Done by Mathematicians and Aſtronomers is to 
Endeavour, if Poſſible, to make the Sun by Day, or a Planet or Fixed Star by Night, 
as Certain a Point, from whence to Compute the Longitude, as the Pole is One 
for the Latitude ; But This is the Problem, or ſhould be, and This the Inſuperable 
Difficulty ; > For hw can we make the Sun, ora Star, which by the Earth's Revolution 
about it's Axis, ſzem Themiclves to Revolve, as Fixed as the Pole! 

Fourth, beſides the want of a Fixed Point, from whence to Compute the Longi- 
tude, Suppoſing we could have One by Day, as the Sun, or by Night as a Star, or 
a Planer, in the Equator, yet the ſeveral Places of the Earth, Excepting thoſe which 
Lie under it, being in Different Parallels to it, Renders this Problem more Unſur- 
mountable than That of the Latitude, which is always CO PHIL upon the Me- 
ridian. 

Fitth, the Difference therefore of the Two one of ſavellizacing the Latitude 
and Longitude of a Place Proceeds from hence, that the Axis of the Earth 1s Fixed 
and Immoveable, fo that in whatever Meridian we are, we are Conceived to Change 
our Place only from one Pole to the other upon the ſame Immoveable Axis, in Re- 
ſpect of the Latitude of a Place, that is, to Walk, or Sail, or Move, upon the ſame 
Line from one Point to another; Whereas in the Invention of the Longitude, we 
are upon a Moveable Line, which Shifts and Changes it's Situation every Minute, 
as when we are in the Equator, Or it's Parallels, which Proceeds from the Revolu- 
tion of the Earth Round it's Axis. 

Sixth, Let us therefore Imagine the Earth to be Quieſcent, and not to Revolve a- 
bout it's Axis, or which is the. lame, the Heavens and the Celeſtial Bodies not to do 
fo, and the Longitude of any Place will be as Eaſily Determined, as the Latitude 
of it; Becauſe, the Latitude is Suppoſed to be Known, and Conſequently the Inch- 
nation of the Equator to the Horizon, which is the Complement of the Latitude to 
90 Degrees; Let then an Oblervation be made with a Quadrant Poſited Parallel to 
the Equator, of the Diſtance of the Place, from the Sun, or any Fixed Star, Suppo- 
ſing them Quieſcent, and whoſe Longitudes are Determined and Given, and the Lon- 
gitude of the Place will be likewiſe Aſcertained, fince it will be the Diſtance of the 
Place from the Star or Sun, Obſerved, Added to or Subſtracted from ſuch Longitude. 

There are only Two Objections againſt this Procedure, the Firſt is, that it is 
not the lame Thing to take an Obſervation from the ſame Fixed Point, when we 
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are iti the Equator, and when in Different. Parallels to it, to which it is Anſwered, | 


that ſince the Earth is only as a Point in va 1 of the Infinite Diſtance of the 
Fixed Stars, and of the Immenſe One of the Sun from it, it is the ſame Thing; 
Por thus it is Acknowledged, that the Horizon, and all it's Parallels, even to the 
Vertex, will Terminate in the ſame Fixed Stars, which are in the Horizon, upon Ac- 
count of the Earth's being a Point only, and from hence it is; that the Moon, 
which is much Nearer to us than the Sun, Appears in the ſame Patt of the Heavens, 


tho' we ſhould Walk feveral Miles upon the Earth, and Obſerve it's Situation at 


Different Intervals, becauſe thoſe Miles, or thoſe Intervals, are only as a Point in 
Reſpect of the Moon's Diſtance from us; And even in Objects upon the Earth, which 
are very Remote, it is hard to Draw any Parallel Lines from them, becauſe they 
Coincide, ſuch Diſtant Objects Uniting, as it were, in a Point 

The Second Objection is, that we cannot make any Obſervations with a Quadrant 
Inclined to the Horizon, ſince thoſe are always made in ſome Vertical Circle, that the 
Line and Plumbet, which Marks the Degrees of the Quadrant, may Retain it's Per- 
pendicular to it ; Let us therefore Suppoſe a Right Situation of the Sphere, in which 


the Equator, and it's Parallels arc Perpendicular to the Horizon, the Equator in ſuch 
a Caſe will be a Vertical Circle, and Conſequently an Obſervation of our Diſtance 


in Longitude from the Sun may be Punctually Taken, Allowing the Earth to be 
Quieſcent, and not to Revolve about it's Axis; If the Equator is now Inclined to 
the Horizon, let the Quadrant upon any Obſervation be in a Parallel Situation to 
it, and the Plumbet will ſtill Mark the Degree of Diftance or Longitude from the 
Sun, becauſe it will be in rhe Arc of a Circle which Paſſes thro' the ſame Degree 
of the Quadrant, which it Touched, when the Sphere was in a Right Situation. 
Seventh, the only Difficulty, which Remains is, that the Sun by the Earth's Revo- 
lution cannot be Conſidered as a Fixed Point; But ſince it Proceeds in the Ecliptick 
One Degree only in 24 Hours, that Time may be nearly Meaſured by a Sand-Glaſs 
or an Automaton, but rather by the Firſt, and therefore may be Allowed for in the 
Computation of the Longitude; Farther, as the Revolution of Mars is Performed 
in 2 Years, of Jupiter in 12, and of Saturn in zo, they may to all Intents and Pur- 
poles be Imagined and Deemed as Fixed Points, and therefore will ſerve to Calcu- 


late the Longitude from, as well as the Pole for the Latitude; Beſides which, even 


all the Fixed Stars in this Method may be Eſteemed as ſo many Fixed Points, from 


which the Longitude may be Determined, if we can Meaſure 24 Hours nearly by 


an Automaton, or, which ſeems to be much more Certain, by a Sand Glaſs, or 2 


Water. One. 
If I am Miſtaken in Determining the Longitude, I am only Fallible in my Rea- 


ſoning, as many Others have been before me, but I am pretty well Satisfied, that 


this Method of Proceeding is the only Way, that is, to Compute from a Fixed Point 
in the Heavens, as is done in the Latitude; For it is Impoſſible to Find out the 
| Longitude by Methods, which are Deſultory and Uncertain, as by the Exploſion of 
Mr. Whiſton- Bombs, becauſe the Communication of Light is Uncertain,. both on the Account of 
the Different Force of Gun-Powder, and the Quickneſs of the Light from thenec 
| Ariſing, as alſo from the Difference of the Medium, or Air, thro' which the Light is 
Conveycd ; That of the Dipping Needle is allo Subject to a Thouſand Caſualties, 
which may Diſturb it's Indications ; See the Ingenious Mr. Graham's Experiments Con- 
cerning it. Philoſoph. Tranſact. Numb. 389. 3. Nor can it be better Aſcertained 
Mr. nugens, by Pendulums, or Automatons, whoſe Motion is Varicd, not only by the Motion of 


the Ship, but by the Difference of the Mediums, being more or leſs Expanſive and 


Contractive, in which they Oſcillate; Nor Laſtly, will the Eclipſes of the Satellites 

of Jupiter ſerve the Turn, as is Confeſled by the Philoſophers Cited, and as is 
8888 very Evident, becauſe thoſe Eclipſes happen only at Certain Times and Intervalls, 
hed, Dr. Gre. and therefore cannot be a Conſtant Direction to thoſe at Sea, who may Want to 
rh Kell Know the Longitude of the Place, where they are, every Minute; But, if we 
could Determine the Longitude in the ſame Way, by ſome Certain and Fix- 

ed Point in the Heavens, as the Latitude is by the Elevation of the Pole, the 

Problem would be Fully and Perfectly Solved, and which I have Endeavoured to do 

in the Foregoing Eſſay, and which is Submitted to the Judgement of the Aftrono- 


mers, and Thoſe who have a Love and Eſteem for the Mathematick Sciences. 


Here 
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I ſhall only here Subjoin in Reſpect to the Variation and Dipping of the Needle, How the Va-. 

what I have heard, from thoſe who have been Acquainted with theſe Matters in ie of bs 

Navigation and in Fact, Namely, that the Variation of the Needle from the North Needle may be 

Point to the Eaſt or Weſt is ſuch, that when it Varics to the Eaſt, Mariners are Ob- Anne for: 

| liged to Sail ſo much towards the Weſt, as it Varies towards the Eaſt to come Due 

North, tho' the Needle always Points to the North in the Card, and this Variation 

is More or Leſs, according as we come Nearer to, or arc Farther from the Shore, 

and which Variation Differs in the Interval of ſeveral Years, even where they are at 

the ſame Diſtance from the Shore. 
I The Reaſon of which can be only This, that the Shore Attracts the Card and the 
| Needle by it's Contractive Force, which is Greater than that of Water, and as the 
WContrative Force of the Shore is Greater or Leſs, ſo is the Needle and Card more 
or Leſs Attracted to it, * which Contractive Force may be in a Courſe of Years ie this ed 
Greater or Leſs, according to the Greater Contractive Force of the Moon, and Leſs of the Needle 
Expanſive of the Sun, or the Leſs Contractive Force of the Moon, and the Greater age e, 
Expanſive of the Sun in their Influences upon it; From whence it is Plain, that the will be more 
Imaginary Nucleus of Dr. Haley, within the Earth, can have no Effect in this Phe- _ 3 
nomenon. ive Force of 

From hence alſo it is Probable, that there is a Vai en of the Needle in it's the Earth, in 

Dipping, and that it Dips more in a Shallower Sea, and Leſs in a Deeper, becauſe the 1 
Contractive Force of the Earth, by which the Needle Dips, is Greater, than that of than That, 
Water, which is of an Expanſive Force in the Compariſon ; From whence, if this which Points 


is True, it will be again Manifeſt, that the Dipping Needle can Furniſh us with no „ 
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Indication of the Longitude. Needle, being 
Here Follow ſome Propoſitions, which may be of Uſe in the Preceding Method gg 
of 1 by a Point in the Heavens, if the Former is not Juſt. be Nearer to 
The Meridian of any Place is Found by Prop. 16. Lib. 2. Sect. 4. of Dr. 8 
4 s Aſtronomy, as likewiſe by Prop. 7. Lib. 2. of Vareniuss Geography. = obey 
24, The Altitude of the Pole, and the Situation. of the Equinoctial Circle in Re- than it's 
ſpect of the Horizon is Determined by Prop. 17. Lib. 2. of Dr. Gregory's Aſtronomy. gy rap 
34. The Declination of any Sydus, whether Sun or Star, is allo Known by Prop. Hemiſphere, | 
= - 18. Lib. 2. of Dr. Gregorys Aſtronomy. meh capes 
.- 4th, The Inclination of the Ecliptick to the Equator, and the Ecliptick's Situation, Strongly to- 


as well as That of the Coluri, the Tropicks, and the Polar Circles in Reſpect of wards it, by 
the Equator, is Determined by Prop. 19. Lib. 2. of Dr. Gregory's Aſtronomy. be 8 
EZ 5th. The Obliquity of the Ecliptick being Given, the Right Aſcenſion and Declination 
1 of a Given Point in the Ecliptick, as alſo the Angle, which is Comprehended at the 
ſame Point betwixt the Meridian and Ecliptick, may be Known by Prop. 20. Lib. 2. of 
Dr. Gregory's Aſtronomy, and è Converſo the Point of the Ecliptick, to which any of 
the Foregoing Circumſtances are Agreeable, may be Determined, and therefore the 
Place of the Sun in the Ecliptick may be Known from Obſervation, by Trop I8. 
or Art. 3 
5th. The Revolution of the Earth is in 24 Hours, and therefore there may be 
Allowed for that Revolution the Sun's Progreſs in the Ecliptick, One Degree, which 
it makes in the ſame Time; ſo that as the Earth Revolves from Weſt to Eaſt 
in 24 Hours, it is the ſame Thing, as the Sun's Feten in the Ecliptick, One 
Degree. 

7th. As for the Particular Motion or Velocity of the Ship, it can Signify nothing, 
becauſe if a True Longitude can be Found out, it muſt not Depend upon That, but 
_— de Certain, as the Latitude is, whether the Velocity of the Ship be Greater or 

cls. * 

8:h. By Prop, 11. and 6. of Yarezinss Geogr. Lib. 2. we may Know, in «le 
Parallel the Ship is, and in what Point of that Parallel to the Equator. 

F. 4. I do not Remembet, that I have any where taken Notice of that Wonder- Concerning 
ful Phenomenon of Thunder and Lightning, in Relation to the Doctrine of the Ex- rt and 
panſive and Contractive Forces, which ſeems in ſome Meaſure Deſigrted by Almighty PTE. 
God, to Strike an Awe and Terror into Men's Minds, and to keep up a Religious 
Fear and Dread of him in the Hearts of the moſt Obſtinate and moſt Obdurate; For 
then the Worſt of them, as we may caſily Imagine, Conceive an Unſpeakable Hor- 

Ceccce | rot, 


Th hunter and Li die, 


Foy 
2 
3 


kor, Fe 3 3 1 it is Reported. by Suetonius of Caligula, by. any, 6 Ou "moſt 


js. e Abje& Methods, Skreen themſelves from the Avenging Fury, which they may fuſtly 


Apprehend from that Good and Righteous Being, they are Conſcious to themſelves, 
they have Offended ; On the Contrary, we may eaſily Believe, a Truly Pious and Re- 
ligious Man is little Affected with ſuch Paſſions and Emotions of Thought, which 
may Cauſe Fear or Apprehenſi on in him; He Adores the Greatnefs and Majeſty of 


his Sovereign Preſerver; And is rather Pleaſed and Rejoyced to See and Find him- 
ſelf under the Protection of ſo Almighty a Ruler and Governour of all Nature; 1 
Write this, May the 21/f. 1726, whilſt Thunder is Rolling about my Room, ſhakes 


the Chamber I am in, and the very Chair I Sit on, and Lightning Darts in at every 


1 Window, and ſeems to fall upon the Table, and on the Papers I now Write, whicli 
has given an Handle to this Inquiry into the Preſent Phenomenon; I ſhall not ſtay to 


Conſider, or to Confute Des-Carres's Fancifull Notion of Two Clouds Claſhing and 


Interfering with each Other, and from thence Striking out Lightning, as we are ufed 
to do Fire from a Couple of Flints, which is Exceedingly Ridiculous and Abſurd ; 


But the Way, which it has Pleaſed Almighty God to Eſtabliſh, for the ben 
of this Amazing Phenomenon, ſeems to be by Certain Laws of the Expanſive and 


Contractive Forces, and which Ariſes from a Mutual Conteſt or Conflict betwixt 
| Dy, till Things are Reduced to an Equilibrium, Or 1 8 Balance, and Then all is 


Thus in the Year I725, and i in the Beginning of it, there were Scarcely any Rains 


Fell for ſome Months, when all the Succeeding Summer, we had almoſt Continual 
Ones every Day; The Former was an Inſtance of the Expanſive Force, and Heat 


Prevailing, and the. Laſt of the Contractive; And there were Storms of Thunder and 


Lightning betwixt the One and the Other; Juſt before this Tempeſt of Thunder and 
Lightning, in this Preſent ay 1726, there had been a great Drought and Heat, 
which muſt Conſequently Raiſe from the Earth, which was Moiſt before by the 


+ Continual Rains, which had Fallen upon it, a great Number of Vapours, or a great 


uantity of Water, which in Reſpect of the Sun's Heat, is of a Contractive Force, 


as the Sun's Heat is of an Expanſive ; Theſe Two Forces coming to Contend in the 
Air, the Contractive Force of the Water makes the Expanſive of the Heat Aſſemble 


into Flame, and to Dart into Lightning, and the Expanſive on the Contrary Drives 


and Compreſſes the Moiſt Vapours into Rain or Hail; And where there is a Reſiſtence 
of One Force to Another, as we have before Shewn, Sound muſt be Produced, 


which we call Thunder; But at Length the Contractive Prevailing againſt the Expan- 


ſive, a Temperate and Cool Air Enſues, or if it does not entirely Prevail, there will 


be a Sultry Heat, and ſmall Glimmerings, or Languid Flaſhes of Lightning for ſome 


Time after, which Shews, that the Expanſive is not wholly Subdued by the Contractive. 
This Account is in ſome Mealure Confirmed by Pouring Cold Water upon Fire, 
or on Hot Melted Lead, allowing for the Difference of the Expanſive and Contract- 


ive Force of the One and the Other, in Compariſon with the Subtile Expanſive Force 
of the Sun Communicated to the Air, and the Subtile Contractive Force of Water 


Diſſolved into Vapors; For Pour Water in a Certain Degree upon Fire, and it will 
Emit a Flame and a Sound, as a Drop of Water upon the Flame of a Candle, oF. 
and Pour it upon Hot Melted Lead, and it will Produce an Exploſion. 


It is farther Confirmed from what Happened in this Storm of Thunder and 


Lightning; For about Two Miles from this Place, an Hail Fell at the ſame Time, whoſe 


Stones were as Large as a Pullet's Egg, and not many Miles farther ſome Barns were 
entirely Burnt and Conſumed by Lightning, which are Manifeſt and Plain Inſtan- 


ces of a Conteſt betwixt the Contractive and Expanſive Forces, and which Ended in 
Rain and a Sultry Heat, a Medium betwixt both, by which it is Evident, that 


when Extremes are Introduced into Nature, they at Length Settle in nearly an E- 


qual Balance of ſuch Forces, which is the Doctrine [ have all along Maintained, in 
all the other Parts of Nature. 


Concerning an 


Appearance of 


A Rain- Bow. N 


And from Hence it comes to Paſsp-that in Winter there is ſeldom any Thunder, 
becauſe the Contractive Force then Prevails, and there can be no Conteſt bet wirt 
the Expanſive and the Contractive. 

F. 5. June the 2d. 1726. I Obſerved a Curious and Spacious Rain-Bow upon 


Everton-Heath, with a Secondary One above it, the Sun was about Two Hours high, 
| from 


Chap. VI. of the Rainbow, nd the Vegetable d zatickt, 331 


from it's Setting, and Shone from Everton Church, and the Bow Extended from 
Sutton on the Right Hand, to Sir George Downing's on the Left, about Two Miles, 
with Potton Church towards the Right-Hand Extreme of the Bow, and Lying with- 
in it; As 1 Rode towards the Left-Hand Extreme, I ſeemed Apparently to come neat- 
er to it, and if the Diameter of the Bow had been Divided into Six Parts, I ſhould 
have been about Ohe of thoſe Parts Diſtant from the Left-Hand Extreme, and Five 
from the Right; as I came nearer the Left-Hand Extreme, it Removed fatther from 
me towards Gamlingay, and the Right-Hand Extreme came nearer, till at Length it 
ſeemed to Fall on Potton Church, and Riding till farther towards the Left-Hand Extreme, 
the ſaid Church was entirely Excluded from the Bow at a Good Diſtance ; The So- 
lar Colour or Orange was Outmoſt in the Primary Bow, underneath was Yellow, 
Green, Blue, and Purple ; The Outmoſt Colour of the Secondary Iris was Green, and 

_ underneath Blue and Purple, ſo that the Colours were in the ſame Order in the Se- 
condary, as in the Primary, but did not Reach ſo far, the Yellow and Solar Orange 

being wanting; This does not ſeem ſo fully to Agtee with what is Aſſerted by Des- 
Cartes, and other Philoſophers in Relation to this Phenomenon. 

. 6. After I had Printed a great Part of the Preſent Philoſophy of the Expanſive and are. 
Contractive Forces, that is, the Six Firſt Books of it, in One of which I had Treated Hales's Vege- 
of Vegetation, and had Declared my Opinion to be, that Plants in all Likelihood, * OO 
had ſome Kind of Senſe and Perception, as being Animals of an Inferior Denomi- 5 

_ nation, which Notion I had Embraced from Reading the Famous Dr. Grew's Anatomy 5 
LE of Plants, and Eraſinuss Colloquy, Concerning the Amicitiæ and Inimicitiæ of Them, 
EY When at School, but more Eſpecially, from the Analogy of Nature, and a Conſide- 
ration of the Infinite ea nog Bounty, and Beneficence of the Author of it; ; 


that Matter . Diſpute in his Vegerable Staticks, where bis gives all the Pro- 
bable Arguments, which can be, to Prove, that there is a Circulation and Expan- 
fion of the Sap, that there is a Perſpiration of Plants, and that the Leaves are An- 
ſwerable tothe Lungs in other Animals; And if ſo, what Reaſon is there for us not 
to Think and Believe, that they have ſome Inferiour Degree of Perception, tho 
Perhaps it may be Infinitely below That of a Cockle or an Oyſter? And as for my 
Doctrine of the Expanſive and Contractive Forces, it is fully Confirmed by what he 
there Delivers, Concerning the Expanſion of the Sap, and the great Analogy, which 
there is, between Plants and Animals. 

F. 7. I ſhall Sum up this Inquiry into the Modern Philoſophy of Similar and 470 Ridi 
Homogeneous Matter, with a Ludicrous, but a True and Real Repreſentation of it, _ N 
according to what I have Formerly made to my Pupils in my Lectures to Them, jy of Simi. 
which I Intended as ſome Kind of Diverſion to Their more Serious Studies of theſe lar and Homes 
Matters; For, there are Two Ways of Aſſerting Truth, and Confuting Error; © 
Either by Arguments, which ſhall n the Falſe Reaſoning, or by Ridicule, 
which ſhall fully Expreſs the Senſe of the Errors, which it Propoſes to Explode 
The Firſt Method is the Beſt and the Trueſt, or at leaſt the Simpleſt and the Cleareſt; 

The Laſt ought to be very Cautioufly Uſed, and never without the Other; Since 
elſe it may Deviate into Wantoneſs and Wit, without any Solid or Rational Foun- 
dation for it's Support, and which can no more Contribute to the Real Knowledge 
of the Proportions, and Relations of Things, than a Picce of Witticiſm and Ro- 
mance can Settle the Great and Important Truths of Nature. 

Thus, what I have Argued againſt the Syſtem of a Similar and Homogeneous Mats 
ter, on which all the Reſt Depends, Chap. 6, 7, 8, 9, and 10. in my Firſt Part of the 
Principles of Philoſophy, and Chap. 1. Of the Second Part, Printed in 1712, may 
be Repreſented in the Following, and a very True Manner; I Preſume to call Des-Cartes; 
the Grand Aſſertor of the Corpuſcularian Scheme, or That of Similar Matter, Philo- 
mut hos, or a Lover of Romance, and I would Humbly beg Leave to Name any Af 
ſertor of an Heterogeneous and Diſſimilar Matter Philalethes, or a Lover of Truth; 

Philalethes is Suppoſed to have his Pupils Sitting Round him, and Philomuthos is Ima- 
gined by his Book to Enter, and Rahault, by his, to Follow him, The Former of which 
comes with a French and Vaunting Air, and lays a Piece of Lead-Ore upon the Table 
before them, which Repreſents a Parcel or Portion of Real or Diſſimilar Matter, 

Cecccc2 and 


2 


Deſcartes, and 
Rohault, in 


the Places 


Ae e 


and which Philomuthos calls. 2 and is an _ of his Similar or Chime 


Matter. 

Philomuth. 9 40 you See That Piece af. Leads „ 

Philaleth. How Monſicur ? Lead! By the beſt Eyes, which I am able to va, it | 
ſeems to me to be Lead-Ore, Chap. 6. 7. Par. 1. 

Philbmuth. No Matter for that, Shentlemen, but do you Sco . Piece of van 5 

Philaleth. (A little Roughly) What muſt we Renounce our own Eyes and Senſes # 
Well! Why it may be ſo; Grant it Lead; ; What then, n What will you do 
with ijt ; 

Philomuth. Do with it? Why, Shentlemen, I will Tell you; That very Piece of 
Lead, For I Say and Pronounce, it to be Lead, notwithſtanding this Man's Imper- 
tinence, I will Turn into Gold, Silver, Wood, Stone, into Water, or Fire; Nay, 1 
will make it, if I Pleaſe, into a Diamond, and then again Transform it into a Fea- 
ther, or any other Subſtance you ſhall Name, Chap. 8. and 9. Part 1. 

Philaleth, Very Good! Monſieur; But How ? 

Philomuth. How ? Ignoramus! And beſides that, by what 1 Perceive, Thou art 4 
very Saucy and Troubleſome J=-ck—n—pes, and therefore you may 80 about your 


Buſi nels, but as for you, Shentlemen, I will Tell you. 
Philaleth. Tis well Monſieur, I Thank you for your Hard Names, and your Re- 


proaches, but I muſt beg the Favour, you will Pleaſe to Satisfy me, as well as them 3 
I want to Know, How you do This. 

Philomuth. Why then, Shentlemen, I muſt Tell you and all the World, that I can 
do what I Say 3 ; For Firſt, I will Take this Piece of Lead, for it is no more Lead- 
Ore than it is Gold, and I will Divide it into Ten Millions of Millions of Variouſ- 
ly Figured Parts, I will Then ſet them to Whirl round upon their Centers, and with- 
al, ro Move, Dance, and Play certain Vagaries, in a Promiſcuous Manner, or if I 
may Uſe, Shentlemen, that Vulgar Expreſſion, Helter-Skelter one amongſt another, 


by dich I ſhall Gain Three Sorts of Matter, which are my Three Elements or 


Powders, of which all Bodies, or Beings, are Cam poundeds: Des-Cartes mn? $. FI, 
52. Par. 3. Rohault Cap. 21. Par. 1. 

I/. By theſe Parts Moving and Buſtling This Way and That, I ſhall have my Firſt 
Element or Powder, which will be the Intertrimentum, or the little Corners, or 
ſmall Angular Nooks, Worn off from Them by this ſame Inteſtine Motion. 

24. By this Tumultary Way of doing, I ſhall get my Second Element or Powder, 
which will Conſiſt of en Neat, and as Fine Globes, as any One would Deſire 


o Ser, 
' Philaleth. You mean Monſi ieur, I Suppoſe, as any One would Deſire to See of 


Things, which are Inviſible. 
Philomuth. Silly, 3d. Shentlemen, if there are any Parts, which are Reſolved, nei- 


ther to be an Intertrimentum, nor to be Formed into Globes, why Thoſe I make my Third 


Above-Cizcs, Element or Powder, and which are of a VO SER Abnormous Figures, which it is 


Impoſlible for me to Recount. 
Philaleth. J Perceive therefore, e ewe, you go by Way of Powders ; Pray, may 


they be Thoſe, which they call Pimper-le-Pimp, or what Sort may they _ of ? - 
Philomuth. Again! Why thou will't be till Interpoſing thy Nonſenſe and Jargon, 


I Tell thee, Thou art a Dit and a S-t. 


Philaleth. But I beg, Monſicur, be Pleaſed to Tell us, What Way you may take to 


Divide this Lead, as you will have it, into all theſe Parts, and after you have Di- 


vided it into them, in what Manner do you Proceed to Put them into theſe Various 


Motions? 
Philomuth. Why Truly, Shentlewen, I cannot do That wy ſclf, but I know One 


that can. 
Philaleth. I Deſire of all Goodneſs, Monſicur, you will Tell us, who that is! 2 
Philomuth, (Looking very Gravely and Demurely) Is? Tis God, 
- Philaleth. J Suppoſe it is that Infinite Being, Monſieur, which you Endeavoured 
to Prove from an Idea of him, 
Philomuth. (Yawning) Yes. 
Philaleth, Why then your Deity and your Philoſophy, I belive, may go 9 


as Two Imaginary Things of your own Inventing. 
Philomuth. 


3 
FEE 
7 


Chap VL Au Ridicule of Jimilan Matter, 


Philomsrh; Whether 1 believe a God, or not, that is nothing to you, or theſe Shentle- 
men, I will Prove, that, let me Divide Matter as I Pleaſe, I will do, what I Told you; I 
will Turn this Lead into Gold, Silver, Wood, Stone, Fire, Water, into a Diamond, 
or a Feather. 

Philaleth. Good Monſteur, we cannot allow you to Divide Matter, as you think 


fit, unleſs you can Prove Almighty God has done it, which Being you have not E- 
vinced by your Arguments for One, and as you have been Pleaſed to call me an Ig- 


noramus, a Sancy and Troubleſome Jack —apes, I muſt Requeſt the Favour to Re- 
turn the ſame Witticiſms and Civilities upon you; And to me you ſeem to take the 
fame Method, as the Tyagedians of Old, who, when they were under a Difficulty; 
they could not Surmount, Introduced a Deity to Extricate them from it. 

Pz)hilomuth. You are the One great Engliſh F-1, or theKn—ve, dont tell me of your 
Deities ; your Sir /. Newton is of my Opinion, Excepting. that he will not allow of one of 


my Elements or Powders, my Intertrimentum, but will have all the Parts, of which my 


Powders Conſiſt, Durable, Solid, and Immutable; That the Deity may not be at 
the Trouble of Mending, Nature every cas Sir I Newt. Optic. Pag. 343. and 345. 
Rohault Pag. 105. Dr. Clarke... 

Philaleth. Why really M onſicur, That is one great Part of my Affliction in theſe 
Matters, that ſo Wile and Learned a Man ſhould be ſo Incautiouſly carried into the 
Sentiments and Whimſies of a French Mountebank. 

Philomuth. Oh! Oh! Thou moſt Engliſh Sc ndr l, me have no Patience! Call 
me Mountebank? Shentlemen, I Tall you, that when theſe Parts of Lead, which are 


Finer than any Meal, or the moſt Impalpable Powder, are Expoſed to the Air, the At- 


moſphere Surrounding them will Compreſs them together, and from thence Proceeds 


the Coheſion of Matter, Chap. 7. F. 4 


Philaleth. Monſicur, Give me Leave to Inſtruct you, by Asking you one Queſtion 
or Two, how it comes to Paſs, that the Air, unleſs very Calm Indeed, which would 
Blow away, or Diſlipate, ſuch a Powder, as you Speak of, ſhould be ſo Kind and 
Friendly, as to Cemenr your Leaden One? And whether it would not have been 
better for you to have Introduced the ſame Deity to put your Lead together again, 
which you had made Uſe of to Divide it ? 

_ Philomuth. Ignorant! But Shentlemen, I muſt Tell you farther, that, if theſe little 
Parts of Lead are Quieſcent amongſt one another, why there you have Hardneſs, if 
they are in Motion, I will Undertake for the Fluidity of that Body. Chap. . 


Philaleth. Methinks, Monſieur, where there is the moſt Action, as in Motion; | 
there ſhould be the moſt Reſiſtence, and therefore the greateſt Hardneſs, and where | 


there is the leaſt Action, as in Quieſcence, there ſhould be the leaſt Reſiſtence, and 
therefore the greateſt Fluidity ; But I do not Preſume to be Peremptory. 


 Philomuth. Shentlemen, I do not Mind or Regard, what that Obſtinate D=—nce; : 


and that C-nc=ted, Pr-t—nding, and Pr-gm=tical C-xc-mb Says, I Tell you, that 
my Leaden Powder, if the Parts of it are of a certain Kind of Figure, which it is not 


Neceſſary for me Preciſely to Tell you of what Figure, will become Water, and 
That Water will Diſſolve Salt, which is nothing elſe than a Maſs of another Kind 


of my Leaden Powder; Nay I muſt farther Inform you, that if I take another Sort 
of my ſaid Leaden Powder, and give it's Parts ſtill a different Figure and Shape, I will 
Engage it will Turn into Spirit of Nitre, or into Aqua Regalis, and will be able 
to Diſſolve Silver, or Gold, which I likewiſe Make and can Produce to you by ano- 
ther Compoſition of this my Specifick Powder of Lead; I will alſo Take ſome of 
the ſaid Powder, and will Inject it into certain Bodies, and it ſhall make them Swell 
and Rarify to a Prodigious Degree, and then by only Squeezing it out of them a- 
gain, they ſhall become as Denſe and Hard as a Board; By Injecting the ſame Powder 
into other Bodies, they ſhall put on a Force of Reſiliency, and with another Kind 
of Management of it, I'll Venture to Affirm, I can make a very Good Handſome 
Flame Stare you in the Eyes, Chap. 8, 9. ; 

Shentlemen, I Deſire you will not be Amazed, at what I am going to Aſſert to 
you ; I will Raiſe in the Preſence of you all That Individual Piece of Lead, oy mn 
is the ſame, my Powder of it. 

Philaleth. Monſicur, Monſicur, Lead Ore! 


955 


Philomut h. 


1 
ter neten 


— 
—— 


— — — — I 

— — — — 

- DIS II £ — = 
n oe 


« Y 4 ww 
* $ * 5 "x w_ +18 
| | 6 x * © 508 "YEE. = — . * 
7 - 7 pA * 2 
* G 4 1 * „ DE at di J 7 po. 
8 q A 4-5 - #6 3 ee 
8 1 . 2 = « : t 8 5 A Ant . n * 06 
l 4 . * a 5 F . e c . — 2 . » 
4 3 n 1 | ; 5 . a £ 4 RY 3 > ed 1 . * 
" 1 x 8 — _ — — Wt Cr; © wrt tan andy 2 — — 8 — — - — — n———_—  —_— 2 — — — — — — — r „ $I — — er ñü —œ — CCICNEY * 1 * 
2 - 7 — — = - — er — —— — — — — — — — ——— ä TI PI er Ro DI EIT e Fee e e 8 e — — rn — ee — ACICIn —— — ———ñ̃ —— — — - - — —— — —U — — — - = 
-- — — one — — — — > „ . — — — — — — — — — noo — — — — yp fy — — >. — — —— — — — bbb r —— ——— — G 3 Cn tn ————— ( em — - — — — FF > - - — — = - . - * 
— ATSC ogy rt ns — — —— ſUFä— — — — comes — hoes . K — ——— —  — .. —— ———— —— 2 = — —— - 3 — ...... —. ——.. —— IDS 5 . — — . —— — — 1 0 = — . 
— — 0" ops 5 — — 1 — - - ee Earn SES na — —.— Et Seder i ———— — 8 TT... ͤ .. .. I Trek. — — - 5 8 — - — Te ee — — = 5 — ere EN : . III IIS rr ro. — — — _———————— oF — 62 — — — 2 — RR he — — — — = er going ot 
uo OCT EI IE IE IE ß. ñ i EEE I EET IC CIS = — — REESE NEE me rg EE ee I IS EW ae ton Te Ra Ween Sn - / ²˙—-—̃ "ene eres — DE — 0 — DE 5 = 
1 2 x * 5 5 — A — oa 25 —— - 8 2 ＋ * 8 n 27 Wes — — = WEIGH of — 5 3 7 — = - 2 £ = xg = _— EEE I — —— 44 — 5 — — — vo wars — * Irre r 2 — = 8 
- 22 * — * F NN — * 5 8 — — Fs Ine Then: ye, Sat — DDr. = = . ee I EA — 5 — = - > > ay 2 —— 8 SS . 8 = l — —Ü—P — — —_ 
9 _ - 2 — 1 * — 8 23 — " Tn no 255 8 2 — —.— bo on 6 N —- 22 — Ew bins On er one et os IA,» Sy; 5.2 M24 — n ran — — - - p — = — = 07 — — " 
9 — —_ 2 — — TIO © nr : : — — nr 8 r r 5 ” : 2 on HERS: — Ls als, LEES , . . _ * 5 — : - —. 8 — —— — — - * a FIST TS 2 _ G > - + 
. — — E . s o ————— 8 . A = r : 2 — —. A — — , — - G oy a N — - 2 — e 2 — N N DP — ** 2 N 
— — + wk * —_ — — — — "Es 1 p PUNT 2 5 ft. 8 22 * — 2 _ 4 * — — — — — — c = —— — — — Ee ga — 2 -— _m— pg — - - * 8 — — — — k 7 * C - E — 
5 —— 88 - Nr r 3 4 — — od — 2 — -» 1 Seng — Lena z * 2 2. ˙—!—— RR . ͤ PCr. 1.1 PAN LS ans” ZI — 5 PLES — — a 1 wry "—— g : 
— — 8. — Pay A — — OY * Wan ©) — = > — — 2 3 3 Z Kh ab W7 e Sz LE I we << PTS. 3s 3 * 2 reer K SG IT » = * r 
8 — — rp MA . A 2 —— „ 8 75 — - 6-2 * - — Ne 9 — l - . — — — > . a 4 — as aa = — — - _ 2 hag SG 
r * N ee ee ee 8 2 5 5 KJ. ĩð . ͤ . — — penn a — — 8 2 BEAR * 0 Ke A - 2 . 
. 5 NR "_ 2 . — — — — = 3 Err” * - x : £2 
— RET 3 warts — 1 


— on the Wye of Bejlaining Nature. Bock VII. 


Philomath. Well! Bur 1 Say it is Lead, I Tell you, Shentlemen, 1 will Raiſe in 


| the Preſence of you all, That Piece of Lead into a Tree, by Dividing the Parts, as 


Concluſion, 
On the Ways 
of Explaining 
Nature. 


they ſhould and ought to be Divided, or — it into a Grape, a Pear, a Plum, 


or an Apple, Chap. 10. | 
Philaleth. Monſieur, I pray now Gently! 
Phbilamutb. Why thou moſt Abſurd and Stupid Bl-ckh-ad, ſince thou Endeavoureſt 


to Plague and Confound me, I will not only Raiſe That Piece of Lead into a Tree, 
by Dividing it into ſuch Parts, as I Pleaſe, but I will Throw it into an Horſe or a 


Man, or any other Animal, according as 1 Think TE and then I would Deſire to 
know, what will become of your Gently's? 

Philaleth. I am Sorry, Monſieur, I ſhould put you into any Paſſion, but I hope 
you will Excuſe an Engliſb Freedom; We are not Uſed here to be Slaves, but to 
Speak our own Minds in the propereſt Way, which we can; However, ſince 


this Converſation is ſo Diſagreeable to you, I ſhall here End it, and would only 
Deſire to Know, Whether this Piece of Lead of yours, by a Juſt and Regular Divi- 


ſion of the Parts of it, can give us a Tune upon the Fiddle? 
Philomuth. Humph! Why Truly no, Chap. 1. Par. 2. 
Philaleth. Very well Monſicur; Perhaps then you and I may be Good Friends 


for the Future, notwithſtanding all the Hard Names you have Called me; If you 


will but be ſo Kind, as to Diſcard, as I have done, your Leaden Philoſophy. 


Theſe are ſome of the Names and Appellations,” I have met with from certain Per- 
ſons, the Admirers and Patrons of this Philoſophy, for my Examining only into fo 


Ridiculous and Abſurd a Syſteme; Which is the Reaſon of my Introducing them 
here; Tho' Des Cartes, who was Said to have been a Modeſt Man, would Scarcely 


have Uſed them himſelf. 


Bur-it is in Philoſophy, and in all Kinds of Learning, as it is in the Common Oc- 


Eurrences of Life, that the Slaves or Servants to any Men, or Opinions, are Gene- 
rally more Infolent and leſs Decent than their Maſters; And by this I would De- 


fire to ſhew likewiſe, that if the Corpuſcularians are for Laughing, and not for 


Arguing, I can fall in with the ſame Method, and that I am not Concerned by what- 
ever Names I am Called, by my own, or any other; For Names ſeem to have no 
Peculiar Emphaſis in them, which are a mere Compoſition of Letters only, ſince the 


Real Inquiry will be, what is the Nature, Genius, and Temper of the Man, which I hope 
will be found to be as Good, and what his Applications and Studies, which I Preſume 
will Appear to be as Great, as Thoſe of any Perſons, who have Thought, or ſhall 
Think it their Intereft, cither to Ridicule, or to Reproach him. 

S. 8. 1 ſhall now put an End to my Labours and Fatigues in theſe Sd, which 


have been Continued. for many Years, how Succeſsfully I know not, and muſt 
Leave to the Deciſion and Determination of Others; I can only Say, that I have 
Uſed all the Integrity Poſſible in the Purſuit of them, and tho' 1 Entered a Corpuſ- 
cularian into them, I now come out of them under a quite Contrary ConviQtion, 
and of which Studies I here take my Final and Laſt Farewell; After I have Subjoin- 
ed the ſeveral Caſes, under which Nature may be Conſidered and Explained. 


Matter muſt be therefore Similar or Diſſimilar, and there muſt be a Plenum, or a 
Vacuum; A Plenum and a Vacuum it is Evident cannot Subſiſt together, nor a Si- 


milar and Diſſimilar Matter; Conſequently there are only Four Caſes Remaining, 
and therefore there arc only Four Faible Hypotheſes, which eee can E- 


pouſe, or Maintain. 
1. That of Similar Matter and a Plenum, which is the Carteſs ian or the French 


Philoſophy, and which are Terms Inconſiſtent and Incompatible in Nature, becauſe, | 


it is Impoſſible the World ſhould be full of Matter, if all Matter was the ſame, 
ſince then there would be no Difference betwixt Air, Water, or Gold, &c. That 
is, betwixt One Portion of Similar Matter and Another, ſince there are no Vacuities 
to Cauſe the Difference. 

24. That of Similar Matter and a Vacuum, which is that of Galileus Sir Iſaac 


| Newton, and our Modern Philoſophers, and is a Mixture of the French Derived from 


\ 


Des Cartes, and of the Italian Derived from Galileus, and is the Old Syſteme of Epi- 
curus Compleat, and which Leads us into a Thouſand Abſurdities, as I have Endea- 
voured to Evince. 

3d. That 
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34. That of a Diſſimilar Matter and a Vacuum, which has hitherto had No Pa- 


| trons, nor Perhaps is likely to have Any; Becauſe if Matter is Acknowledged to be Diſ- 
ſimilar in it's own Nature, there will be no Occaſion for Vacuities, which are In- 


troduced by Philoſophers to Difference one Portion of Similar Matter from another. 
4th. That of a Diſſimilar Matter and a Plenum, which is the Syſteme I have 
Choſe to Maintain and Defend, and which, as it is Properly my Own, and has hitherto 
had no Advocates for it, ſo I may Juſtly call it a Philoſophy, which is entirely 
Engliſh, and I hope will in Time Appear to be the moſt Rational. 
And as I Apprehend this Scheme of Nature to be the moſt Rational, ſo for many 


Reaſons before Explained, I Believe and Think, it will give us Trucr Impreſſions of 
the Wiſdom, Power, Juſtice, and Goodneſs of the Supreme Being, than any Corpuſ- 
cularian, or Atomical, One can do; And Therefore I here End this Philoſophy of the 


Expanſive and ContraRive Forces; Which I heartily Wiſh may Convince the Rea- 


ſoners of this Age, How Weak, Frail, and Imperfect, their Preſent Notions of Things 
are, How Juſt it is for us to Fall into the Sentiments, which I have Propoſed, in Re- 


ſpe& of Nature and Philoſophy, and What a Value and Eſteem we ought to Enter- 


tain for our Chriſtianity, and our Religion, which has been too much Neglected 


and Diſregarded by Thoſe who have been the moſt Vigorous Patrons of That De- 
mocritian or Epicurean chem e, 1 I have here Taken upon me to Refute. 
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MISCELLANE A 
QA DAM PHILOSOP HICA, 
F hy 
DISSERTATIONES COMMENTA- 
TIONESQUE NONNULLE#, 


E Nova Infinitarum Serierum Doctrina, prout a Celeberrimo 
Newtono Aliiſque Affirmantur, in Variis Prælectionibus ad Cla- 
renſem Juventutem ex Parte habitis, Perſcriptis autem & Exaratis 
Anno 1705. Cum Adſcitus fueram in hanc Academiam Octob. 3. 
Aue - 2 
II. De Alia Circuli Quadratura, præter Eam, quam in Geometria Solido- 5 
rum Attulimus; Item, de Problemate 88 ſive Cubi Duplica- 
tione, Anno Circiter 1700. - 
III. De Sectionibus Conicis Clariſſimi Milneſii. 
IV. De Longitudine Imperfecta Quædam, nec niſi Solummodo Inchoara. 
V. De Philoſophorum Argumentis ad Vacuum Probandum, deque eorum 
Calumnia & Infirmitate, Anno Circiter 1701. 1 : 
VI. De Motu, Gravitatione, & Cohæſione Materiæ, Eaque ex Imme- 
diata Dei Actione Profluere, Eodem fere Anno. 1 
VII. De Rationibus Geometricis, Eaſque Animo perinde Competere, qua 
Percipienti, ac Materiæ, qua Extenſæ, Anno Circiter 1700. 5 
VIII. Medicinæ Collaudatio, Jun. 28. 1707. Ad Amiciſſimum mihi 
Virum Thomam Hewett M. D. | OBS _—_ 
IX. Ac Juris Civilis — Eodem Menſe & Anno. Ad Amiciſſimum mihi 
Vuirum Thomam Paste L. L. D. 3 
X. Gratulatio ad Epiſcopum Elienſem, Reverendiſſimum Virum Johannem 
More, Patronum autem Quondam Chariſſimi Amici Caroli Morgan, A. M. 
Magiſtri hujus Aulæ Optimi, & quadantenus Meum. 
XI. Oratio Panegyrica in Divum PAN e Anno Circiter 1701. Ad Præz 
nobilem Virum, mihi autem & Amico meo Humaniſſimum Patronum 
Thomam Holles, Ducem Præcellentiſſimum de Novo-Caſtello. 
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De Nova Infinitarum 


N 


1 Diſertai de Nova Infmitarum Serierum Doftrina; prout « a Newtono Aliſe 
que Affirmantur, 


brief JLURES Jam Anni abierunt, Doctiſſimi & Optimi Juvenes, cum Noſtram Circuli 
_ Quadraturam publici juris fecerim, Quam, paulo poſtquam ex Veſtro Ordine, 


ſive ex Ephebis, Exceſſiſſem, adinveneram; Quid enim nos poſſet ſuſtinere, ne 
tantam Gloriam avide amplecteremur, quam facile quis autumaverit, in cum, 
quicunque invenifſet, redundaturam ? Nam, ſiquid extitit mirabilius, id omnino Dig- 
num Admiratione putabitur, quod ſummi Mathematici Inveſtigarunt, nulli ſunt AF 
ſecuti, ſiquid Dignum Impenſiori Collaudatione, illud proculdubio, quod Inventum 
Omnes Admirarentur, Mathematici vero cunctis ſæculis propoſucrunt inveſtigandum 
Hujuſmodi ne quicquam ; Indocti & Inficeti homines pro Ludibrio & Ineptiis habent, 
fi tam Glorioſum Problema Solveretur, Mechanici Homunciones, qui nihil ſapiunt, 
niſi quod ſuis Commodis Inſervire poſſit, Ogganniunt, Cui Bono? Quid inde accreſcit 
Humano uſui Fructuoſum ? Holce quoſcunque Viros ablegamus, alteros ad Inſcitiam ſuam, 
alteros ad Mentem ſordibus & Lucro in ſuos Quæſtus abreptam; Quod vero ad Viros 
Doctos & Eruditos attinet, qui Veritatis Studium & Amorem prez ſe ferunt, hæc a me 1 
= accipiatis, Mei Juvenes, ut qui nollem vos fallere, vel quidpiam vobis proferre, qudde 
= non fit mihi Exploratiſſimum, Nimirum, cos Auctoritate Maximorum Virorum magis | 
| niti, quam Ratione ; Præſenſi plane, quod mihi obtigit in hac Arena Verſanti, Iſtos, qui 
ſua Nomina Mathematicis Diſciplinis dediſſent, ſuos potius velle Amicos, quos dilige- 
rent, vel Auctores, quos adamarent, Propugnare, quam in ipſam ſcientiam Mathemati- 
cam Inquirere vel Perſerutari; Dominum Newtonum Acceſſi, ut Conſulerem, Oran- 
tem, qui Chartulas Perlegeret, ipſis intactis, ne inſpectis certe, rejecit, aggreſſus ſum 
dein Epiſtola, recuſavit, quid poſthæc arbitremini me putaſſe? Saltem vel contemptum 
me, vel Problema. 
Studia Mathematica ſtatim tremiſti, ut ad alia me, non futura forſan uſque adeo 
ingrata, appellerem, animum plane depoſui de perficienda illa, quam ſuſceperam, 
1 ee Doctrina, Velocitatum, ſive Fluxionum, * Generaliſſima omnium, ni fallor, quæ hactenus 
e eee comparuere; neque facile, crediderim, me poſſe iſta deturbari animi pertinacia dixerim, 
quz a me Ex- an firmitate, donec videam, quid inde Gratiarum ſim conſecuturus, fi tandem inchoa- 


e ee tum opus aliquando ad finem perducerem ; Interca, ne ſibi videretur Newtonus ea 
to ante Annum Omnia pernoſſe, quæ poteſt quiſquam proponere, vel quæ ignoraret, opinaretur neg- 


170%, Nempe ligenda elle, hæc de ejus Infinitarum ſerierum Doctrina, qua putat ſe quam proxime 
nno Circiter ; ; ; 5 
1699, vel ad Circuli rationem acceſſiſſe, diſſerere Statuimus, ut ſimul Vobis & Erudito Orbi in- 
1700, noteſcat tum falſitas illins Diſcipline, tum periculum, quod imminet verz Cogni- 
tioni, ubi comprehendiſſe cam non aliam ob cauſam videmur, quam quod viri ſum- | 
ctoritate muniti, demonſtrationis perparci, tenebris circumfuſi & denſata caligine, 
non poſſent ſcilicet, ſi fuiſſet viſum, non ea oſtendiſſe, quæ indicaſſe Solummodo far. 
magnum eſſet, ſatiſque præclarum; Utinam tamen Mathematici non amplius pateren- 
tur iſtam immanem quorundam Ingeniorum licentiam, ne apud Poſteros perſpicaciores z 
irrideamur, qui, Jex libidine certa dominandi in Matheſi, dictitare potius putaremur, 
quam illam vetegem inſiſtere & nimis forſan, fi iqui ita ſentiant, inculcatam demon- 1 
ſtrandi viam, quæ certe Veritati debetur, & rationi erit ſenſiſque humanis tribuen- 
da; Quam 8 ſi hoc modo Mathematicas res tractare pergamus, foret iſta olim 
querela, quam afferunt Hodierni contra Antiquos, Convincimur, non Iiuminamur, 
cum couſque proceſſit Matheſis, ut, quum alterum fere præſens ætas ſubduxerit, alte- 
rum jam etiam vix uſpiam reperiamus; Nihil Illuſtre, Nihil niſi admodum Obſcurum, * 
vix Quicquam ſatis Explicatum; Ut, ſiquis minus norit Mathematicos, putaverit, vel 
ſcientiam ſe pudendam ſequi, vel ipſis quidem non nimis perſpectam. Quanta autem, 
Dii boni, quamque ſingulari benivolentia Walliſium oportet proſequamur, 24 Decus 
Omne Tui, qui ita univerſam Geometriam declaratam veiles, ut appareat, te nihil de iſto 
tuo Ingenio maximo timuiſſe, nihil de Studiis, quæ ornaſti; fi Vir, cui Sumus reſponſ- 
uri, divinus plane, iiſdem veſtigiis inſtitiſſet, tantum jam partæ gloriz ſplendorem ad- Z 
N quantum ſua ipſius obſcuritas detraxit, & quem, nube amictum, Apollinem Y 4 
admirantur 4 
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tum maculas ejus & labes melius perſentiſcet cernetque. 
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Serierum Dodrina. 


admirantur omnes, qua tandem Veneratione, quo animi Cultu, dignum cum judicaſ- 
ſent, vi omnique ſua luce radiantem ? Si longior autem nobis dabitur Tranſlatio, hoc, 
inquam, cedet commodum Animadvertenti ex illa Newtoni Tanti tamque IIluſtris in- 
volutione & Tenebris, ut, cum magis poſſit defixis oculis intueri, caligetque minus, 


941 


Pre leAio Se⸗ 


| r 
Ad ipſum Newtonum jam Veniamus; Newtonus hanc habet ſeriem, FA, F ns: 


7. 
72 


n V1. 21 
| 27 3. 3 | 
teſtatibus quibuſcunque, integris vel fractis, inveniendis, porro & quantitatibus per Poteſtates 
aut Radices dividendis, &c. Quid magis eſſet optandum, quam ut ſe explicatiorem 
impertiifſet ? Quomodo enim probat ? Neſcio; Si juſſeris demonſtret ſaltem, Obmuteſcit; 
Nonne etiam liceat mihi hanc ſeriem reſpuere abſque operoſa illa & vulgo quidem 
uſitata demonſtrandi pompa? Reſpuo, ergo falſa eſt; Quid poteſt eſſe præclarius? 
Hoc modo enim multo faciliorem, quam Veteres, aditum nacti ſumus ad ſcientiæ apl- 
cem, cum nihil hic opus ſit, niſi ut addiſcamus audacter affirmare; Intelligat vero in- 
terim Newtonus hanc ſuam aſſertionem totidem labefactati argumentis, quot confir- 
mavit ipſe, velim nullis; Si, Inſpiciamus, præceperit, Literas ſuas ad Leibnitium poſ- 


C2, cc. quam inſervire ait quarumcunque quantitatum Po- 


Dr. Wallis. 
Opera Mathe- 


mat. Vol. 3. 
Epiſtol. Col- 
lect. Epiſt. 6, 


teriores, Accedimus; Expoſuit ibi, fateor, vel Enarravit potius, Demonſtravit nequaquam, 


initia hujus diſciplinæ; Ad exordium iſtius Epiſtolæ hæc affert ; In ſerie Curvarum, | 
quarum Baſis ſeu Axis communis ſit x & Ordinatim-applicatæ 1—x*|s. IX. IT. Epil. 8, - 


2. I- . I, &c. fi Areæ Alternarum, quæ ſunt x, x- rx, E N HN, 


x—2 3 Tr! *, (Fc. interpolari poſſent, haberemus Areas Intermediarum, quarum 
prima 1X 2 eſt Circulus. . — 

Imprimis, cur dicantur Areæ a Newtono non ſatis liquet, cum ſint tantum Arearum 
rationes; fi enim x æquetur K, vel Radio, quod fieri poteſt, x—+x3 =R—583, & ſi 


pro Unitate ſumatur Verus Radii Valor, fiet R3 E =2R3 = rationi 8 emiſphere "i 


Cylindrum, cujus altitudo eſt Radius, nemo autem aſſeruerit 4&3 eſſe reale iſtius fi- 


guræ ſpatium, ſi quidem, idem, neceſſe eſt, fateatur æquari Circulum ſemidiametri 
Quadrato, adeoque perfacile exhiberi ſolutionem Quadraturæ tamdiu deſideratam; 
Newtonus vero forſan ita ſe velit intelligi, Rationes dicet Arearum ſe indigitaſſe, cum 
Arcas appellitabat. : 885 | 


Inquit porro Newtonus, Quarum prima 1 i eſt Circulus, ] Quæ neque Area eſt, 


neque Ratio Areæ, ſed Terminus, quem alias vocat Generantem; at nihil hæc moramur, 


ſufficiat Newtonum monuiſſe, puto Mathematicum, de verbis ejus parum quidem cau- 
tis; ea, videlicet, vir ſummus negligit, ad res ſe totum accingit ; Videamus, 

Inquit præterea, ſi interpolari poſſent, haberemus Areas Intermediarum] Affirmat 
Newtonus, Walliſium fortaſſis ſecutus, ipſe homuncio nego; Quid rationis allegat 


Newtonus? Tanti viri auctoritatem habes, nihil amplius poſtulaveris; Quod tamen ad 


me attinet, fateor me eo magis rationem exigere, quo magis cujuſquam in rebus Ma- 
thematicis, quæ neſciunt, auctoritatem imperiumque contemnerem; Interpolationes 
vero haſce fieri non poſſe alibi ſumus Demonſtraturi, hic Newtono concedimus, at 
ineptas eſſe dicimus & inutiles Arearum rationibus in expoſita ſerie eruendis, Binis e- 


nim de cauſis; Primo, propter errorem, quem adverſus Walliſium probavimus alio in 


loco, neque opus erit iſto argumento in præſenti; Deinde etiam nihil yalent hujuſ- 


modi interpolationes; Quamvis enim media progreſſionalis inter unitarem deſideretur 


& Indicem Poteſtatis juxta compoſitionem ſimpliciſſimam, cujus radix e. g. exquiritur, 


unitate auctum, ad obtinendam rationem Areæ Radicalis reciprocam, inquam, quam- 


vis illa deſideretur, ubi quantitates ſint in unum terminum compactæ, non tamen ſe- 
quitur, ut eodem modo procedamus, cum in plures diſcurrant, quod Newtonus de- 
buiſſet oſtendiſſe antea, quam ad has intercalationes acceſſerat, nos vero poſſumus e 
contrario; Y. G. x 2|*, juxta compoſitionem ſimpliciſſimam, =x|+, requiratur radicalis 
areæ ratio, progreſſio erit 1. 3. 5, ratio reciproca ipſius 3 æquabitur ZE ditz areæ Ratio- 
ni; ſumatur jam R. X, quæ crit, vel ſaltem latet ejuſdem compoſitio, quoad digni- 


tatem ſimpliciſſima, progreſſio ergo erit pro ratione radicalis arez reciproca, 1, 1, 2, 


adeoque <= dictæ areæ rationi, & ratio areæ Radicalis = rationi areæ Quadraticz, quod 
fieri nequit; Præterea, Demus R & eſſe compoſitam; invenienda erit, quam tamen 
5 | - nemo 


Pralectio Ter- 
#14 


x De Noba Tnfinitarum 
nemo aggreſſus eſt, prius cujuſmodi fit compoſitio vel Dignitas ſimpliciſſima, quam 
rectam poſſimus debitamque progreſſionalem interſerere; nam fruſtra mediam quæri- 
mus, ſi ignorentur extreme ; ſit æ =F7=F7?|*, juxta compoſitionem ſimpliciſſimam, ergo 
inter unitatem & y+1 media progreſſionalis rationem exhibebit quæſitæ reciprocam, 
neque alia quælibet, quam ſiquis interpolaverit, incognita nec perſpecta y, omnibus 

ritioribus Geometris gratum fecerit, mihi autem puſillo humilique erit magnus Apol- 
Io; Neſcit hanc Quantitatem Newtonus, Audet interpolare; Imò inquiet forſan New- 


tonus, ſinguli termini, quorum poteſtates innoteſcant, queant intercalari; Pace Tanti 


Viri nego autem ita poſſe, ut intercalatæ deſideratam exhibeant areæ rationem, & fi poſſent; 
Newtonum in his etiam erraſſe Affirmo; Non enim magis habetur ratio areæ Radicalis 


ipſius R* —x* ex interpolatione ipſius R* & poſtea x*, quam 1 75 Radix ejuſdem ex id genus 
l 


evolutione, nimirum ex VR —/x* ; Si placet Newtono, fit interpolatio ipſius R* uni- 
tas, ad rationem Arez Radicalis & obtinendam progreſſio erit 1. 2. 3. & 5x* 
= dictæ areæ Rationi, unde, 1—+x* elicietur, quod, niſi dempto Nominatore 3, mi- 
nime cum Newtoni ſerie conſentit; At quis porro non videt hanc intercalationem non 
convenire ipſi /R —x?, Sed / R? —/x* ; Omitto dicere, ipſam ? nullo modo poſſe inter- 
polari, cum inter 1 & o+1 non reperiatur progreſſionalis media; Ergo, fi neque termini ſi- 
mul ſumpti, neque ſeparatim, intercalationes præbeant, quæ recte exprimerent Ratio- 
nem radicalis Arez, merito pro ineptis liceat rejicere ; nec video, quomodo fieri poſſit 
interpoſitio, niſi terminorum, quibus junctis utaris vel diviſis; Newtonus vero mallet 
intercalationem adhuc obſcuriorem, ut nec dixeris vel hos vel illos velle interpolatos 
ita conturbat & confundit omnia; Cujuſmodi autem hæc fit Interpolatio in ſequen- 
ti Prælectione Exponemus. 5 [ 575 55 
Superiori in noſtra Prælectione contra Intercalationes quaſvis ſerierum Infinitarum Ge- 
neratim Diſputavimus, jam ad eas, quas Newtonus adhibet, aggrediamur; Adoritur illico 
autem vir Maximus interpolationem Unciarum; Quamobrem ? Quid inde emolumenti quæ- 
ſo, Newtone? Quaſi Uncias cujuſque Termini recte interpolaveris, cum ipſos Terminos falſe, 
Ad has interpolandas, inquis, notabam, quod in omnibus primus terminus eſſet x, 
quodque ſecundi termini x3, z *, =x3, 1 eſſent in Arithmetica progreſſione, 
| ed a vo c- 5 1 = TE, 
& proinde, quod duo primi termini' ſerierum intercalandarum deberent eſſe Sri, 


VV SI 2 5 
Cum itaque juxta Analogiæ regulam procedat Newtonus, licet maxime ſit fallax, 
hic præſertim, Petimus, ubique ut ſervetur, vel oſtendat ſaltem, ubi ipſe, & quare, con- 
ſiſteret; Quidni enim, cum addenda eſſet —=x3 ad x, quo fieret interpolatio inter 


4 1 . . , 1 | 
ipſam & * „ adjungeremus etiam A ad x—=x3, pariterque ad x—=x3 Nam æque 


* & f exprimet x, ac x—2x3 ; unde, quæcunque fuerit regula interpolationis 


| wr 1 tertium terminum, ſive per Arithmeticam progreſſionem, ſive Triangularem, 


ive ignotam porro quamlibet, vel Interpolatio & ſeries terminabitur, vel crit impoſſi- 
bilis; Nonne fuerit integrum, pari ratione, hoc modo arguere ? Equidem, ne videtur 
hilum intereſſe, niſi dixeris hanc Doctrinam non perinde quibuſdam Mathematicis, ſi pla- 
cet, hypotheſibus ſtabiliendis velificari. Verum, ut nihil prætermittamus, cum hujuſmodi 
ſeries in Locum, quem habet ratio areæ in Curvarum ſerie, in Numerum Terminorum, 
Signa, Dignitates, Numeraleſque Coefficientes, conſumantur, ſpeciatim de ſingulis in- 


OE Oratio, quz fi omnia probaverimus male eſſe collecta per interpolationes, 


contra illas, quemadmodum ſpero, non parum dixiſſe videbimur, fi unum tamen al- 
terumve, ſatis. De loco Rationis Arez, patet Coefficientes Numerales terminorum ſe- 


cundorum, ductos in Poteſtatum Indices, conſtituere ſemper Numerum, qui, ſi Unitas 


adjiciatur, definiet locum, quem occupat Areæ Ratio in ſerie Curvarum, e. g. 
7X3, TI IS loco x; 2 . == 22 loco x; 2X3, T1 = z S loco * = 


7935 loco AK. HAN Ax“, ec. ex Analogia itaque 2, +1=15 debuiſſet 


* | ” a — 2 3 3 

oſtendere locum Rationis areæ IE, locum nempe impoſſibilem, præterquam quod, poſt 
Interpolationem, ſecundum teneret, adeoque eſſet 15=2. Quod ad Terminorum Numerum 
attinet, quis non perſpicit eos in quaque Areæ ratione progredi Arithmetice ? Ideoque 


oportuit Numerus Terminorum Rationis Areæ Iii eſſe 12, quod fieri nequit ; & 


quoniam in tantum, Newtone, Analogias deperis, des, obſecro, veniam, ſi, quando 
e nollem 


2 3 


44 


terpolationem inyenta, pro ſua regula * , Cc. multiplicari debebit in —, 


Serierum Dodtrind 943 


hollem omnia percurrere, uno neque peracri argumento rem plane graviſſimam con- 
ficiam, ex Analogia cum dicam Finitam debere eſſe ſeriem, tu Infinitam aſſumis; Hæc 
vero levia ſunt, cum tuis tamen, ni fallor, gravioribus in hoc argumento comparan- 
da; qualiaqualia reddimus tibi, Newtone, contempta eſſe agnoſcimus, &, ſi placet, 
ad ſigna veniemus; hic autem perquam mirum videtur Newtonum Duplicis methodi 


. - . : „ 1 * 5 * « 1 . 
indigere, ut ſua ſeries 1-2; Cc. rite eruatur; Quare enim non conſtituantur 


Termini omnes, vel per interpolationem, vel multiplicationem continuam ?: Liquet 
verſutia, ratio non liquet; Nam, ſi Terminos omnes, per interpolationes ſigillatim 
Terminorum inſtitutas, exſculpſiſſet, ſtatim ſeriem definiiflet ad x vel , nec infinitio- 


nis, quo ſe abderet, habuiſſet aſylum, ſi per Multiplicationem, numerum forſan deſi- 


deraſſet, unde progreſſionem inchoaret denominatorum; Quoniam, {i ad interpolationes ſo- 


lum animadvertat, inter + & 7 crit intercalata quantitas , & juxta ſuam analogiam 


debent nominatores binario creſcere; Siquid aliud velit, ei ſumus poſtea reſponſuri; 
Nominatores impræſentiarum omittimus; Quemadmodum autem quæſo, Newtone, hæc 
debita, quæ uſurpas, eſſe ſigna innoteſcit? Verum de hiſce ſignis, in Poſtera Prælect- 
ione, fuſiori Copia Diſputabimus. 1 6 | I 

De ſignis jam ſumus Diſceptaturi, & ſi per interpolationem partim, partim per con- P, ectio 
tinuam multiplicationem, hanc ſeriem perficias, nam pro ſummo tuo in Matheſi im- Quarta. 
perio, quid velis, potes, Series erit 142, Cc. at hie denuo nova oritur difficultas, uſ 


que adeo volupe eſt Newtono ſemper ſe tegi obſcuritate, nam Quantitas - per in- 
1 


— — 


2 


propter terminum obtinendum tertium, ſed mavult ++ aſſumere, aſſumimus etiam, po- 


ſito —+ pro ſecundo termino, & proinde ſeries conſtabit 142 AHA Cc. fi + 4 re- 
8 7 7 | | 


. * | „ » 3 . 8 
cuſet, & jam magis placuerit 2, erit 1-2 =; fin autem per ſolam interpolatio- 


„ 


nem rem velit procedere, actum eſt de ſeriebus infinitis; ſi per multiplicationem vero 


continuam, erit ſeries 1 , Cc. Apponuntur hic Nominatores, multiplicandum 


. ** 3 . 3 | 3 „ 
inter, contemnendi; ex his, Newtone, quam vis, eligas, ea vel recte inſtituetur, vel non, 


ſi recte, illam ſeriem incaſſum 1 - = profers, nam utræque nequeunt una con- 


| IF 7 | 
ſtare, cum ſigna plane fucrint diverſa, ſique denominatores abjiciantur, ut habeantur 
Termini generantes, in ſeriebus prædictis illi ducti in ſeipſos nunquam reſtituent 1=r1 ;_ 


Dicendum eſt ergo potius, ut omnia poſſint ad amuſſim quadrare, quidvis enim erit 


aſſerendum, renuendum, ſumendum, modo hoc efficiatur, ut intercalatæ ſeries cum ra- 
dicum extractionibus conveniant, dicendum eſt ergo, non iſtas ſeries recte inſtitui ad 
producendam rationem Arez, fateor, & Ipſe Idem nego 11383 Cc. recte eſſe in- 
ſtitutam; At quærimus nos, an juxta regulas Analogiæ vel Multiplicationis a Newtono 


præſcriptas non rite eliciantur? Si minus, vix habeam quod dicerem, niſi videri illas 


Dictis regulis obtemperare, & fic videntur, ut neque obſcuritas Newtoni & tenebræ 
ſuadeant falſam eſſe viſionem; Hucuſque diſputavimus de ſignis Newtoni, prout ipſe 
corum rationem ſit dignatus explicare, & quamvis non putem Doctiſſimum virum 
hæc adeo conturbate perplexeque cogitaſſe, ac dediſſe, cum tamen mallet rem con- 
ſulto dementare, non refugimus expoſitioni ejus perquam eleganti occurrere; imo in- 
quiet Newtonus, ſervantur prædictæ Regulæ in ſeriebus illis conficiendis, ſi poneretur, 
ſigna ea ſequi, quæ multiplicatione Coefficientium vel interpolatione inducuntur, id 
vero dicet non eſſe concedendum; Quam itaque certam regulam immutabilemque, 
Newtone, affers, qua poſſimus debita ſigna evocare? Nullam plane; Si queam, dabo; 


In Arearum Rationum ſerie x, X * *. x—3x3++x5 gx, Termini 


ſemper alterni, quoad numerum locorum quos poſſident, pares ſignum ſibi vendicant 


* o * = '» 89 51 — 0 +. : o 
ei contrarium, quod conflatur Uneiz ex multiplicatione 1 „Cc. in Poteſtatibus 
| I 


integris, impares vero alterni ſignum idem; vel verius, cum ſigna non ad coefficientes 
Numerales pertineant, ſed ad Quantitatis literatæ Dignitates, Unitas, & Poteſtates, qua- 
rum indices Unitate minuti juxta Newtonum, vel fi pro una quavis x ſumatur uni- 

| | | tas, 
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18 Sits ſuis -neque trains radicum congruit;  Ephfugit ad priorem, que, * 1 

dem Ae r. in ſeriem deſiderstam immutabit 121 178, Cc. Cur ! jgitur” 
© interpolationein + aliiber Newtonus, cum hixc'{cries ſoli *Multipticationi debeatur & ſig Is, 


norum Analogiz?” Mihi quidem videtur res conſulto "Pertutbaſſe,* Ade mini in 5 bis A 


3% 
A 62s 3 


= demonſtrat, ne ſignificat quidem,” neſtio, 'a afl g uc fnagis contniorent” Spſins | 3 
28 * miremur, an negligamns' niperiolam'; Intel Sat vero 


3 ewtonus: prior m oi 
iam regulam labaſcere, niſi fi igna, parium locorum contraria, imparium eadem, eum 1 
EE ignis 260 en coificidant, id quod. profecto accidit, ubi poteſtates fac in 

ffractis autem nequaquam; it ut. {i vel Regal iſti vel / nalogiz refte g 0 
4 menda erit ſeries 1. Ke. a "#2 ce. qua gonvertętur in 122172777 e quod 
un ect m yel Jeviſſima velim præterire, de Y g 


dn 5 elke fequentlam Kndlogiam} . Cur pon "mullanc alam ob caifatn 

* hd) 3 2 5 2 Teo — + Ao 2 * 9 1 3 ns 3 TTY 3 ; — 2 * "n+ Kd 88 1 
- ex yera interpolatione & analogia, « quam 12 — ſemper Ainvematur in "Tectn 0 138 
mino 10 2, Si Ane logiam- proſequi debeamus ad ſecundum uſque terminucd, *nofi' vero 


Alu. ” prrclare ſed tamen ptecario; & quare illud? Lad reliquas intergalandas con- 
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0 ent ere Qua enim ate tub. rantum termini” katie. leklel Daw > > | 4 
Num ex dilectiſſima ſua Analogia patet ? Quia, puto, ca Seties, cujus hæc eſt radica- 
lum, habet tanmm duos, quo nihil dieĩ poteſt abſurdius; ;- vel forſan, quia Bow + 
cunda Areæ Ratio in Curvarum ſerieift& numero gaudet, ergo in eadem ſerie inter- 185 ; 

polata, ſecunda obtinet eundem, &, ſi placet, ideo quia, in dicta ſerie, areæ Ratio tere + 3 
tia tres ſibi end icat terminos, in eadem interpòlata x Ar! quæ binarium numerum 2 
oſtentat, ternarium etiam terminorum, poſlidebit : Pabit mihi Veniam Nen | 
_ vel ineptias jam videar effutite, cum Hujuſmodi argumentis reſpondere velim, 3 : ; 
nam qui putet rem in Matheſs .adeo- momentoſam nullis poſſe <<onfirnari;” facile fen- 1 

SY tict pracila oportere minutiſſima; N eque dici poteſt, quod ſolum reſtat, ſi multipll- 2 
 cenus 14 fs, Ce. Quæ ſeries Unciarum oritur ex Cöntinua Mulliplications, 4 
5 in —X3 + x =x7, nempe 47 in —x3, KKK, +4X=x7 Rem inde. confici, qui˖a 
ox FTE defumuncur, quoad ſigna, ex præſeriptione Terminorum —x3, +x#, =x7, 4 
'+ = F minuantur Poreſtates una. Pimenſione x, quia. - habet + 2 ſi bi attributam, / 
| ergo U Ne +x+ obtinet — ut cum ſerie deſiderata Dr“, "oe. convenire „ 
wy miſſis ſignis, ad Dignitates Terminorum Accedimus, nego enim x, *, Ge. f. ſericbus | 

| uſe infinitis competere, ſed hæc Dixiſſe impræſentiarum ſufficiat. bt 1/24 
De Signis Infinitarum Serierum hactenus Diſſeruimus, Juvenes mei optimi, 55 Fn 1 
norum Locis, & de Methodo Interpolationis; pertendimus jam ad Dignitates Te . 
norum, quas Negavimus hiſce ſerĩebus Infinitis Competere ; Quid inquiet Newtanus 2 Ra- 
dicum extractio, tum hæc, tum illa ſuperiora comprobat, quæ inani opera: Niteris con- 
vellere; Nihil, in Præſenti, nobis, cum Radicum extractionibus; Inyenit, has ſeries New- 

_ onus, priuſquam illa methodus ipſi innotuerit, ut ipſe fatetur qua xatione igitur tanta 
8 kit inventio, jam inquirimus, vel, an ullo modo ex principiis ipſius hæ percelebres 
pPoſſent ſeries derivari; ex principiis ejus dico x3; x, Ce. hiſce ſeriebus non omnino. 

_ contingerez Quare enim contingant, nolit diferte edicere, liceat ergo agere conjectura ; 

ckediderim, quoniam in Poteſtatibus integris primus ſemper terminus habet x, ſecundus 
, tettius *I, vel x* PTY una cum Multiplicatione x in Dignitates, ergo idem velit fractis 


oriturum: At quid ſi Pari. F dicerem debere fractarum poteſtatum N umeratores, quog 
affitmat Newtonus eſſe 2. . g. Cc. de integris deſumi? Aſſentiretur Newtonus? Nullo 
modo Ws eg Jet de comprobatione Ty ex radicibus 9 ? IN? de admirable 0 


= 4 


> * & ; * 8 
s ö 8 x 7 a : g » *. * 2 ; 
4 £ | 


Serie 9 ce. ad fractas Poteſtates applicata ? Ne leviſſimo tamen argumento 


ſuaſit, quin æque idem eſſet pronunciandum de Indicibus Dignitatum in Poteſtatibus 
ran 35 %%% WY „n 
fractis, ac de carundem coefficientibus Numeris; Si ad dictam ſeriem . &c. prop- 


ter coefficientes inveniendos nos amandarit, nullam iſtiuſmodi vero agnoſcat, qua eruan= - ; 

tut Dignitatum Indices; primum, inquam, diſpicere decuit, annon talis reipſa extaret, 

deinde, ſi mallet neſcire, ne ſuccenſeat, ſi tamen ſuppeditarem ; nam regula erit prop- 

ter dignitates termini cujuſque, incipiendo ab Ultimo, Primumque verſus inſtituendo 

progreſſionem, vin, van 1, * 2-2, x2[m=3, vn -m, ſi fuerit Poteſtas biqua- 

dratica, vel ſi quævis alia poteſtas, ſimiliter, ponendo ſcilicet pro communi altitudine x 

æqualem Unitatem in areæ ratione, ſin autem id minus concedat Newtonus, qui ſuo 

jure aſſumit quodlibet , x?|»»—0, Xx; Kan-, Xx ; xi) —2,Xx;xi|m—3, Xx; 

um, Xx, & ic de cæteris; Quid ſi jam Terminorum Radicum exquiramus Dignitates? 

Aderunt diverſz plane ab iis, quas Vir ſummus ſtatuit, nimirum * 1 Do, Xx; V-, xx; 

27 2, Xx; & porro in infinitum, quos Infinitos Errores cum correxerit Newtonus, 

totidem alios infra dabimus corrigendos; Interea, ſi extractio radicum, ſuæ ſeriei, quod 

ait, conſentanea, hæc omnia diluat, lubenter poſt hæc fatebimur nos fruſtra diſputaſſe; 

At, fi vera fuerit & genuina radicum Vulgaris extractio, liceat, Newtone, qui has ſe- 

ries prius inveneris, quam radicum extractionem, paululum mirari quorundam homi- 

num Solertiam, qui ad operationem adeo perſpicuam, ac Radicum extractionem, obſcu- 

ra adeo & anfractuoſa ſemita, ac hujuſmodi interpolationibus, ſummo conatu Geome- 

tras, nec parvo molimine, ſatagunt deducere, & poſtea, tantam poſſe artem in quolibet 

exiſtere, tantumque ingenium, ut tam falſa via & retrograda ad veritatem perveniret, 

ea nempe ad metam, quæ ducit ad carceres; Si tamen aliam extractionem callidiorem 

habes, quam hucuſque percrebruit, defendas ſtrenue, tuo more, fi placet, tenebris & 

auctoritate, didicimus enim neque hanc neque illas magnopere pertimeſcere; Venimus 

jam tandem ad Coefficientes Numeros, de quibus cum adhuc ſumus dicturi, que 

omnia diximus, Newtono condonamus; Verum de his in poſtera Prælectione. E | 
Ad Coefficientes Numeros in hiſce ſeriebus Infinitis Jam devenimus; Hæc vero Prelediio Sa 

diſputatio, tum ad Coefficientium Numeratores, tum ad Nominatores pertinebit; Nomi - 

natores primum perpendemus, & quoniam Newtono placent denominatores I. 3. 5. 

7. Ge. Sinat, rogem ſaltem, quamobrem ? Si dixerit, quia eoſdem ſibi aſſerunt Inte- 

grarum poteſtatum termini ; Quid prohibet, cum Newtonus affirmet Nominatores eſſe 83 

de integris, quia in poteſtatibus integris 1u1dem inveniuntur, quin & ipſe pronunciem hac Diſſerta- 

Numeratores etiam inter integros verſari, quia in poteſtatibus integris idem experi- tione ab Ipſius 

mur? Sigillatim, Unciæ in poteſtatibus integris eam ſemper rationem habent ad 9 

nitatum Indices x3, x, x7, Cc. quam exprimunt Terminorum Coefficientes Rationes, nitorum Ca- 

quæ item exiſtunt inter Numeros integros, ubi Indices dignitatum fuerint porro inte- ee eee 

gri, ergo, pro analogia ſæpius uſurpata, cum Indices Radicalium, x3, x*, x“, &c. juxta telligi non 

Newtonum ſint integri, debebunt etiam Unciæ eſſe integræ, quas itaque fi reducamus, Foſſunt. 

DT r &c. poſito Newtoni Nominatores, in ratione ad Uncias, eſſe veros; Unde 

hoc ſequeretur parum ejus ſeriei conveniens, ut {i deponantur Nominatores, quod pe- 

tit, quo Termini habeantur generantes, nullos iſtiuſmodi conſequamur, quoniam 

Uncia non eſſet 2, ſed, vel 2, vel numerus aliquis integer; quomodo hæ autem Unciæ 

approbantur a Radicum extractionibus, videat Newtonus, ipſe quidem Vir hebes & 

indoctus me profiteor non eſſe Lynceum; Si dicatur in poteſtatibus integris ratio- 

nem Terminorum Coefficientium exiſtere inter Numeros integros, idem non evenire 

in fractis; Reſpondeo x, x3, x*, Cc. ſemper haberi in poteſtatibus integris, in fractis vero 

aliter evenire; Uncias confici ex multiplicatione 1X, Cc. in poteſtatibus inte- 


gris, in fractis non item; ſecundos Terminos procedere in Arithmetica Unitatis pro- 
greſſione in poteſtatibus integris, non vero in fractis; denominatores binario Nume- 
ro creſcere ibi, hic tamen non cadem integra ratione; Nonne agnoſcit Newtonus hæc 
omnia æque negari poſſe? Iniquum eſt itaque, & perabſurdum, alia arripere, dum con- 
temnit alia, nullo neque exiſtente neque demonſtrato diſcrimine, cur hæc aſſumantur, 
Newtone, aſperneris illa, niſi ut ingenioſam, fi ita putes, hypotheſin conficeres; At 
. eas es” cccce Nominatores 


n 


De Nb Jnfinitaruin 
Nominatotes neque tee colliguntur 3 nam x3 rationem habet £ > x* rationein 45 et. 
fateor, ſed nego *, x*, Ge. ſeriebus infinitis accidere, probavimus enim indices, a 


| primo termino fi inceperls, eſſe Kin o, Xx NA oo +I, X& K e +2, XK 
adeoque Nominatores erunt #2— & +0, u o +I, #—w T2, c. ſi prius ſingulos duxeris 


in 2, poſteaque adjicias Unitatem. Abjiciantur, inquit Newtonus, Denominatores, 
& Termini provenient, quibus gignuntur areæ, ] Vix fidem habcam, niſi tantus Vir affir- 
mayerit, hæreo tamen, cum ex modo dictis conſtet, fi e. g. 4 eſſet vera ratio inter 


Unciam & Nominatorem, debitum tamen nominatorem elle vel 6 vel 12, Cc. ex 
Numeris aliquibus majoribus, quam 3, deſumendum, Unciam ex majoribus; quam i, 


quod primo impetu tollet harumce ſerierum convenientiam cum Radicum extractio- 
nibus ; deinde ex præmiſſis porro e 2 e. g. non elle rationem inter Unciam, fi 


placet, 4 & Nominatorem, qui erit 2. + * © IXa, +1; & denique probaturi ſumus 
2. + Fab non eſſe quas deſideramus Uncias; quæ nihilominus omnia requiruntur, ut, 
abjectis Nominatoribus, habeantur Termini Generantes, & iſtiuſmodi Generantes, ut 
Ne toni ſeries poſſint cum Radicum ejus extractionibus congruere. Abjectis, inquit, Deno- 


minatoribus provenient Termini Arez generantes.] Videamus, an ſe melius gerat New- 


tonus in Poteſtatibus integris, ergo x—x3 erunt Termini Arez Lateralis Generantes, 
x—2x3 +x* Quadraticz, &c. Fateor me vix uſpiam intelligere, quid velit hicce nebu- 
loſus, licet quantus Vir,. non quod nimis forſan ardua profert, ſed quod dubia; Quis 
enim Sciolus in Mathematicis non exiſtimaverit ſe perſentiſcere, quid ſint Termini 
areæ, vel areæ potius rationis, Generantes ? Moneo, ne tamen cognolcere ſe præfidat, ſi 
putet eſſe 1—x?, 1=2x*+x*, cum Newtqnus præcipiat totius Arez altitadinem, fi 
recte, quid velit, reſciverim, ſingulis Terminis eſſe apponendam ; Hiſce vero non im- 
moramur, ad Uncias tranſeamus; Imprimis igitur dicimus fractarum poteſtatum 
Uncias ex qualibet interpoſitione perfici non pole, adeo ut fruſtra interpolationibus 
incumbat Newtonus, neque enim ipſa fieri poteſt debita interpoli itio, quoniam ſi li- 
ceret interſerere quaslibet deſideratas Quantitates inter x. x-Fx3. X , ha- 
beretur item eee inter aggregatos Rationum Arearum Coefficientes =1 (X2X2X 


$, Cc. cum 1— 1 =. 1 Tf IX X&, Cc. verum liquido apparet hanc e 


non poſſe interpolari, quia non eadem eſt ratio Arithmetica inter 1 & 2, quæ exiſtit 


inter 2 & 4. Interea non latet nos Newtonum ſeriem excogitaſſe, quam inſervire 


putat quarumcunque poteſtatum Unciis Indagandis, ni fallor, quia facto tentamine 


Preleflio Sep- 
ima. 


cum Integrarum poteſtatum Unciis, an fortuito, vel certa ratione, non dicit, coin- 
cidit, ad quam ſi denique provocarit Newtonus, modo hanc ipſam defendere & tueri 
ſolam polliceatur, quæ omnia hucuſque attulimus facile reddimus, decedimus de 
noſtro jure, certaque ratione, non fortuito, etiam eum hanc ſeriem exſculpſiſſe fatebi- 


mur, pro recepta illa, poſt Maximum & Celeberrimum Walliſium, Inductionis metho- 
do; Quæ diximus, tamen conceſſis, ne quidem perſtrictim oſtendit Poteſtates fractas eidem 
Regulæ Serieive obtemperare; De hac autem Unciarum Regula, ſequenti in Noſtra 
Prælectione, fuſius liberiuſque diſputabimus, huic, ne Veſtram, Optimi Juvencs, paticn- 


tiam diutius, quam par ct, detineam, finem jam-jam Impoſituri. 

De Newtonianis Unciis Verba facturi, & de ipſius Regula, quam iis Excogitavit | 
Inveniendis, dabimus inde elici Uncias e. g. Quadrati % 5 5 ooh 
& puto I. 1. Lateris; Num ergo ſequitur eodem prorſus modo derivari Uncias 
Radicis Quadraticz, Cubicæ, &« Si quidem, valeat inepta illa Poteſtatis directæ & 
reciprocæ diſtinctio, quæ ita, quod velit Newtonus, æquatis legibus obſequuntur, ut re- 
vera nullæ forſan quantitates exigant magis diverſas; Dicat, ſi lubitum fuerit, totum, 


quod intereſt, diſcrimen, in literam conferri, precario N nulla enim adhuc pro- 


batio; Quod ſi m pro arbitrio aſſumi poteſt pro ſcilicet, vel 7 nimirum, ſi ive directa, 


fit poteſtas, ſeu1 reciproca, cæteris ubique manentibus, non fuiſſet opus ad Lem. 2. Lib. 2. 
Princip. Mathemat. Caſu ejus quarto, cum regula ma Am 1 complexa eſſet omnes; 
Recte tamen, quæ ſemper vel tantillo demonſtrationis contigit felicitas, ſuo poteſtatum 
generi ſuam regulam aſſignavit; Permittatur ipſi, quam poſtulavit literam , fi modo 
ſtverit, rogarem, quid iſti numeri appenſi velint ? Eſto, illos nihil mutari, ſemper autem 
integros oriri, dum maneat Index poteſtatis integer, an exinde pateat iſtos numeros 


ſuam tueri debere integritatem, hi index in fractionem verteretur? Vides, Newtone, 


Seriernm Dottrina © 


aquam Matheſis in æternam diſputationem abiret, fi præcepta tua pro Oftenſiohibus | 
habeanturz Verum, ut apertius tecum agamus, illa tua ſeries, omiſſis, que principia 


petiiſti, reipſa in aliam ſe formam induit, quam hic habeas pto ſexta Poteſtate, nimi- 


| mo mr m2 m; mn 

tum, in 1% e ee <pi 6 8 ita ut Numieratorum progreſſio ſit 
M5 M4 m3 m2 M-L1 mM=0O 

Nominatorum reciproca, & quod de ſexta poteſtate valet, ad quadraticam, cubl- 
cam, v vel lateralem etiam, pertingere videbitur, ſi progreſſio inſtituatur ad n 


20 dt e 


2 f 2 2 T3 
; Ge ex qua nunquam eruet 


adeoque ſeries Unciarum pro Radice Quadratica erit 1 22 


:! .EE, 27 

_ . 2 & +5 5 9 +6 8 +7 _ 7 
Newtonus 1. 2 rr niſi demonſtrayerit 2 æqualem eſſe infinito Nu- 
merorum aggregato juxta unitatem creſcentium, quo invicem ſe perimant deſtruantque z 


Unde clarius porro luce Patsſel cit non oportere Unitates adhiberi in e Poteſta- 


tum reciprocarum Unciis ; nam ſecundum predictam ſeriem IX——, Ce. ut poteſta- 
i” 


tis cujuſvis Uncias extrahere poſlimus, neceſſe eſt in Dividendis propius ſemper poſterio- 


Is PAW ee 7 


Vid. Geomete: 
* Solidore Sive 
3 Mater. Pags 


37. 38. 


res quantitates numerales ad literatas priores accedant, in Diviſoribus a ſe invicem magis 


inter progrediendum removeantur, ſi vero in fractis poteſtatibus Unitates aſciſcamus, 
plane e contrario accidit 3 4=0, £—1, z 2, cum debeant appropinquare, latius divas» 

gantur, L-2,4 =O, cum receſlifie oporterent, ad complexus advolant; Præterea 
Terminorum . uſque ad mediam elevari cernimus, in Newtoni ſeriebus con- 
tinue ſemperque minuuntur; Hæccine tandem ſummus Vir & apprime in Mathema- 
ticis verſatus? Quid, obſecro, ex his poſſumus colligere, niſi quod malles hic Auctori- 
tati tuæ & Nomini rem totam concredere, rationem qui tuam toties, tantiſque auſis, ls, 
alias Confirmaſti ? Præter hæc, 1 1 11 7, uti ipſe etiam affirmat, = 2141222311 11? SITZ TI; 
III =1+3+3+1=8, &c. & Procedent numeri, ut 4, 4*, 4*, Ge. vel a"; ſed m, ſi 


Newtonum auſcultemus, exprimere debet, fractam æque quantitatem, ac integram quam- 


vis, ſi ſint Dignitatum Indices, ergo l 102 —11 II- reddet Unciarum aggregatum, quod æqua- 


bitur / 2; Inquiratur itaque primo, an 1A =, Cc. in Infinitum æqualis fuerit 
1, 414, Cc. =, pro radicum vulgata extractione, radici 23 Deinde Numeralium Unciæ 


Poteſtatum integrarum conficiuntur ex Involutione 14, quarum ſigna eadem erunt 


quæ Literatarum, ſi annexæ eſſent, dignitatum ; Fractarum autem forſan, ſaltem, ut velit 
Newtonus, ex Evolutione deſerimur a ſignis dignitatum; Ad Newtonum confugimus; 


Itaque 1+Z—3,, Cc. putanda eſt Evolutio; Adeoque jam ſignorum præfigendorum quan- 


titatibus x*, x*, c. habet poteſtatem; Numquid amplius poſtulat Newtonus? Suf- 


ficiuntne ca, quæ conceſſimus? Adducamus III , II e 1 1 =1=2+t 


=0=1-3+3—-1=0, ergo ri o; Inquiratur itaque, an I=i-3=—z, Ge. æquare- 
tur Nihilo, * ALT” 78 Sr &e. Porro 1, NK, e, +3 X=x*, &c. 


Newtonus elle Evolutionem ipſius t +1 ; Heccitic etiam deſideras, Newtone, hæccine item 
efflagitas ? Nimis profecto libertate tibi conceſſa abuteris & Mathematicorum clemen- 
tia; Petis, ut ne Unciæ tuarum ſerierum ſignis obſequantur dignitatum, Obtines; Poſcis, ut 
dignitates Unciarum ſigna ſubeant, Impetras; Pœnitet te poſtulatorum, & denique velis, 


* Sturmius., 


Mathes. Enu- 
efficit 14g, que Series aliter eſſet I+5 -s, cadem nempe, quam ſtatuit cleat. Pag. 1 


ut modo ſigna Unciarum dignitatibus obtemperent, modo dignitates Unciis, ne forſan al- 


tera alterius zgre ferat imperium; Quod ft omittamus Quantitates literatas, 1+1f5 . 
o 


æqualem eſſe 1% 1 e Cc. Eſto; Quæſo jam abſque ope literarum ex Hae ſerie 


educeres e 3 . vel falſam eſſe regulam hanc tuam, vel inconſtantem & 
mutabilem? De Evolutionibus autem alibi ; Hæc vero putes tamen dicta eſſe, etiam alio con- 
ceſſo poſtulato, n nempe exprimere poſſe, ſervato debito juſtoque diſcrimine, tum #2 


1 
tum —. Atque adeo denique ad ſeriem venimus Newtoni ineunte hac difartarions 
7 


deſcriptam, nam pergit; [Sic itaque, inquit, in Epiſtola poſteriori cum D. Leibnitio 
communicanda, innotuit mihi generalis Reductio Radicalium in infinitas ſeries per 
Regulam, quam poſut initio Epiſtolæ prioris, antequam ſcirem Extractiones Radicum.] 


Et 3 ſi recte intellexiſſet ſua ipſius principia, vidiſſet, es cognoverat Ex- 
FLECEES  -- tractiones 
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De Nova Infnitarum 
tractiones Radicum, iſtas quas tandem invenerat, fuiſſe falſas; Ita enim abſunt et 
tractiones illæ, quæ ſuam comprobarent regulam, ut eas ipſas tollant potius intercala- 
tiones regulamque inde deductam, penituſque pervertant, cum ex jam demonſtratis totes 
illz ſeries ruant, & regula ea, quam profert, ipſo Newtono confitente, dependet ex 
tis, quz conati ſumus refellere & reipſa pervulſa eſſe putamus, ni fallit augurium; 
Ut neque amplius opus eſſet in cæteros caſus, quos intra generale ſuum Theorema 
concludit, inquirere, cum oſtendimus in certis caſibus, quos 7 ta complecti velit 
Theorema, Theorema ipſum Titubare ; Ne videamur tamen refugiſſe ſuſceptum opus, 
non Regulam ejus Generalem ad examen etiam revocare gravabimur z Verum de hac 


Poſtea. 


Tandem Aliquando, Juvenes. Ingenui, ad Theorema Newtonianum, ſtve Generalem 


1 — mm mw 7 
ejus Regulam, Accedimus; Quæ eſt hujuſmodi, P P Al 4 — B 


5 A 5 / ; : | , 
CD 4 ——= : D. , &c. quam ſeriem libet breviter percurrere ; Ponatur itaque Pr, 


33 — 

5 

„„ „ „ 10 no „ ar. 
„ = 1, .9 = —, adeoque P+P9|- =1X — -x: (vel —=——x?) X-—— x2 * 
1 1, 2 == , adeoq +eQ- GN | 5 
„, Ge. = Serici, contra quam hucuſque diſputavimus; ſi 2 æquetur —x3 vel 
*, Ge. progreſſio crit Indicum hic x3, &, x*, Cc. illic , x*, X, Ge. pro in- 
cremento Lateralium in Poteſtatibus Quadraticis, Cubicis, &. Atque idcirco eadem, que 
antea attulimus, argumenta, tum contra Dimenſiones & Signa, tum Uncias & Coeffi- 
cientes, Numerumque & Locum Terminorum, pariter contra hanc Seriem robur ha- 
bent & pondus, & porro, ſi etiam *, +x3, +x+ Lateralia deſignent; Nos vero 


ex, -, c. ſeligemus præſertim diſcutiendas, propterea quod inter has exiſtima- 


runt Mathematici verſari Circuli Terminos Generantes; Si itaque ſumatur L=—x?, 
vel -, provenire opinatur Newtonus Quantitates, przter Unitatem, omnes Negati- 


vas in Poteſtatibus fractis, ob multiplicationem Negativæ 4 * A, vel B, vel C, Gc. X 
Coefficientem Numeralem, utraque nempe ſimul privativa vel poſitiva exiſten- 


te. At cur, inquam, hæc fiat multiplicatio, cur retineamus & immutatam, eademque 


ſervetur compoſitio, tam cum ſe, quam cum Coefficientibus, in fractis Poteſtatibus pe- 
rinde, ac in integris? Si ad analogiam recurritur, nos quoque ad analogiam confugi- 
mus, ex qua res plane contrarias probavimus, hac utitur Newtonus, quia 2= —x# 


1 ; n mM . ” . Pr i . 
multiplicata in 4 = P —, N, vel 2X, Be A K Sc. conſtituit Terminos 


: 258 mm : Woe or 2 : 5 8 i | : 
Serici I: ubi 1 fuetit Unitas, n vero Numerus integer, ergo ubi ſit fractus, 


| 5 8 5 . Tz | 
#=1,-x*= A duQa in 4 A, Ce. debitos eruet Serici Terminos, qui ad fractas 


Poteſtates pertineant & aſſignentur; Nos, ut videtur, non iniquiorem prius Ana- 
logiam ; Quia in integris —x* +x* -x* +x*, &c. ca ſibi ſigna attrahunt, quæ 


habentur ex Dignitatum multiplicatione, neque quicquam eo conferunt Coeth- 


cientes Numerales, itaque neque in fraftis; Atque ibi prorſus latet Newtoni calum- 
nia, quod in integris poteſtatibus Numeralium Coefficientium ſigna Poſitiva non mu- 


tantur cum Negativis, adeoque Terminorum ſigna Involutioni ſemper obtemperant 


Dignitatum, e. g. ſit mg, reliquz P, £2, & „ mancant, FTA q—=2x*+x4,,.ubi 


mn F . | 
ke, ſignum æque obtincat Poſitivum, ac Sy quod ſemper etiam accidet, ſi fit m—2# 


vel mz, &c. puta in Poteſtatibus adhuc, quam poſuimus, altioribus, quoniam ſeries 
in nihilum ante deſinet quam abeat in privationem; unde ſequitur ſigna penes eſſe 
dignitates, cum ſignum Poſitivum, ſeu in ſe, ſeu Negativum ductum, quod conſtitu- 


tum invenerit, reliquerit integrum ; In fractis vero poteſtatibus e contra, ſignorum con- 
ficiendorum provincia ex parte in Coefficientes Numerales devolvitur, id quod neque 


Rationi convenit, nec tamen Analogiæ, toties a Newtono fine ulla probatione aſſumptæ, 
| conſen- 


* 


conſentaneum; Nam fit m , nz, FTA ert ex- „Gt. ſi Newto- 


num audiamus, =1+1X3X—x*, neque præterea coefficientes habemus. Poſit ivos, nihil- 
um vero tranſgredimur, rapimur in privationem; pergamus, —IX+3X+x*=—4x+*, in 
quibus patet —2, cum debuit Dignitati —x?|* conſtituendi ſignum poteſtatem tribuiſſe, | i 
exturbandi ſibi vendicare imperium, & pariter de cæteris; Facile autem hæc applicaren- ö it 
tur ad prædictas ſeries, ubi Q æquatur &, -, vel +x3 +x+*, &c. præterimus ta- 4 
men, ut ad alias feſtinare poſſit Oratio; Ponatur itaque jam P=c?, 73, c, oc, =_ 
9 3 : CRE | ij 
Q=— "T's ef reliquis conſiſtentibus, adeoque TPA c=, cujus e. g. Dignita- 
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tatem Quadraticam imprimis perpendamus, 55. e. ſit mn, #=1, ergo FP 
„ | | 2 


. ns > gr 
2 2 — 
—— — 


b 1 725 1 | 
— 2 N * * ; » ; 6 0 | | = 
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oy 
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e+—26*x*+x#, quæ cum veritate quadrat; Nihil enim hic mutatur, niſi quod ponitur ” 
c®, pro qua antea habebatur Unitas; IntaQtis ceteris, n exprimat Unitatem, » Nume- 
rum binarium, atque omnia conſtant, quæ contra ſeries arceſſimus Superiores, quo» 
niam vero ingeritur , illam præterea Trutinemus, ſed de his jam ſatis, | 
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| . Pralectio No- 


Ad veterem nempe Analogiam retrahimur, h. e. quia debita ſeries producitur ex PL n 
N |— 


| . . | . 85 — 7 . 5 
per hujuſmodi operationes, eaſdem itaque ſequitur leges . Nee licet enim New- 


=” | . ö : EE ; | | 9 95 . 712 
tonus rem occultare ſatagat, atque indigitare velit tum 4 tum + per eandem W deſig- 


nari, tamen, ſi recta ſervetur proportio, per contrarias literas erunt & reciprocas deſignan- 


dæ; ut fi fit Unitatis fractio, e. g. +, »=1, integra reciproca crit 4, & ſimiliter, quæ- 
cunque ponantur poteſtates, fractæ ſemper & integræ notantur reciproce; Fateor vel 


2 exprimi poſſe per og ſumas utramvis, utramque nego, verum notatione, ut qua. 


maxime, contraria ; ergo, in præſenti, Analogia ſic rectius inſtituetur, quoniam primus 
* 8 5 . | 62 62 pF 5 5 3 — 

terminus ſeriei, -&, producitur ex —X—, itaque primus ſeriei, S , habe- 

bitur ex ce, & cum ſecundus illius naſcatur ex 2c , hujus ſecundus for- 


= x* bb 
ſan debebit eſſe Z & tertius A N r nihil enim dicimus de x, quam 


| 2 . „ - 11 +.» . 
antea conſideravimus; An hæc fuerit juſta Analogia, parum ſumus ſolliciti, xquiorem 
faltem ca, quam Newtonus attulit, eſſe contendimus; Hoc tamen indubium habemus, 


Aſſumi a Newtono , fit in Serie PA deſtrui poſſet Quantitas c ſecundi ter- 


mini —2c*x2?, qui aliter, ex multiplicatione c* in ſolam —2x?, evaderet - 2c 
contra conſtitutionem Quadraticam ; Item c# tertii termini x* ; Qui pariter, niſi eſſet 

c+* perempra, videretur exire in Sc ex multiplicatione —2c*x*X—53x?, denuo con- 

tra Quadrati indolem; & cum in his ſeriebus propter decrementum Poteſtatum 2, 

c3 c, ec. quas radices vocamus per Indices Radicum æquabile in ſingulis Terminis 
ſeriei cujuſcunque poteſtatis P+P.L] Cubicæ, Biquadraticz, ec. ab Indicibus expoſitæ 
Dignitatis ad Nihilum, idem eveniret; Ratio Univerſim patet, cur P. ſemper divi- 
ſerit Newtonus per P; E.G, c is, Index c erit 9, qui inde per 6 & 3 deyenit 2 
ad o, adeoque ad Seriem debitam eruendam ;3|3 es z TIX z. Cc. 2 


5 x3 : 1 1 pe 
æquatur continuo n ut ipſa tollat a ſecundo termino, quam nimiam 4 =c? appo- 
: ſuerat, 


De Nova Een 


ſuerat, a tettio quam B=c*, quoad Dignitatem c, & prorſus; Jam vero, inquam, hang 
rationem, quare &: vel x3 dividatur per , c3, non ad fraQtds- poteſtates pertinere 
niſi codem, quo modo integrz, componantur, quod fieri nequit; Num aſſeret Newto- 
nus e. g. in, £3 —x*[*, quoniam decrementum invenitur a c+ per c* ad o, in ejuſdemm 
cubo a c* per c ad & & dein 6, ideo idem eſſe decrementum in radice ejus Qua- 
dratica, Cubica, &c? Aſſerat, nunquam comprobabit, adhibet tamen ? pro Diviſore, 
ut iſtiuſmodi decrementum obtineatur; forſan aſſerere velit, quamvis nolit probare'; Ego, 
mallem, niſi exigat, quam non dedit e in poteſtatibus reciprocis ip- 
ſius c* —x*| Subrogare 44 pro ct diviſore, in c3—x3| 5 &c. ne cum juxta analo- 
giam decreſcere debeat e. C. a = Kune termino verſus nihilum, quoad dimenſionem, 
diminui etiam videatur, verſus in initum a © ad = ; Neque tamen vehementer 
litigarem in his Quantitatibus , 25 Cc. eſſe Dividentes c*, c; eſſe pernego; Nemo 
enim ſcienter dixerit eodem prorſus modo decreſcete c* in ſerie Radicali ab ipſa c“, 
quo cadem c- decreſciti in Quadratica, neque enim ca 3 in ſerie Newtoniana Siquis 


autem affirmaverit ſeries reciprocas ipſi us ar a ſuo primo termino eadem mi- 


yo ratione, qua directæ, ſecundum Newtonum, e. g. ut in c* =x2|* a 4 per c* ad 
e Ra in 1 a c per ca ad cc, cg, c, perficictur illa ſeries, quam modo ex 
precaria analogia Newtonianz conſimili ſtatuimus, Newtonianæ vero ſeriei minime 
_ coriſentanea ; Si decrementum non fiat per dimenſiones ſed fractiones Quantitatum, id 

quod velit Newtoni ſeries, Cur in primis adhibeatur c* in Poteſtatibus integris ad di- 
minuendas dimenſiones, in fractis ad minutias? Deinde, ſi hanc nullam Analogiam con- 
cedamus, Cur non ſervetur Analogia in ipſis minutiis? Nam hoc modo, vel crit {cries 


* „ * c 2 are 4 
i As > was ive, — wo 2 Quid autem hic habetur cum Newtoni ſeric com- 
mune? Hæc, minutula fi placet, Newtono coudonemus, veniamus ad alia; Cæteris it- 
que manentibus adyocetur 2; Numquid adminiculatur ejus interpolationibus ? Vix di- 
cerem; An latius quid Newtonus erraverit, Dubito; » hucuſque ſummo Viro dona- 
vimus, hujus exit temporis, ut requiramus; ne tamen moleſtum habeat, quod benefi- 
cium detraxerimus, aliud in ſe collatum putet ; Hæe, quæ modo oftendimiis fine de- 
monſtratione petiiſſe Newtonum, reddimus ipſi; Nihil ſuis fractis poteſtatibus deſidera- 


* in 
tam = inyidemus; ; Omnia, præter Coefficientes etiam antea dias Numerales, auctori- 


tati ejus tribuimus; Num medetur z errori, quem in ſerie *, c. ineſſe proba- 


vimus? 2 Nihil minus; 5 Sit at 1 g. , U=2, idem ac fi ponas m, =I; Series Newto- 
| — O 4—2 4 | 
niana crit 18 2 -X 4 0 G =; Rette quidem ; Verum, inquam, aliter le rem habere in 


fractis poteſtatibus; Nam ſit =2, 3=4, idem ac fi ponds 1. adeoque cum, 
m—O mn m zn 

ut Tn eſt antea, illa nw Jam memorata æquetur noſtræ e : „ hæc 

I M—O 


| 5 —O 21 „„ ood 
fries oteſtatis fractæ erit vel IX — D + 2 — * , oc, vel 
4; : ri Int e 6 : 


2—0 284 ak AH . ” PR 
$4 X— * c. Atque ita, | [ . 
8 ge . 5 3 Cc. Atqu ſi minus fuerit New 


tonus hallucinatus inducendo , poſtquam admiſerat Unitatem pro Numerante Po- 
teſtatis Indicis in ſcries fractas, ſimiliter protſus ac in integras, videas tamen errorem ejus 


hinc nequaquam minui; Aſſero tandem una eademque regula 7 Ae P 429, 


Ge. diverſas haſce ſeries peragi non poſſe, quod de Coefficientibus, ut prius I üüſdem 5 
pariter & de aliis has 1 ſpectantibus ſic porro e Nam ſi integræ po- 


/ 7 | 
teſtatis Index fucrit —= — crit Index fract reſpondentis 7 & e converſo, ſi index 
W . 
5 ut patet; Ponatur poſltcrius, Va- 
leat 


J 


"0 3 
fratz ſi —=— integræ reſpondentis crit 


Fexitrum Dockrina. 
leat autem regula , & c. ad fractas applicata, eandem dico nequaquam inte - 


grarum uncias explicare, quoniam enim eſt quantitas fracta & utrobique eadem, 
eadem prorſus eflct ſeries pro integrarum Unciis, quam pro fractarum Unciis aſſumpſimus; 
fi prius, eadem eſſet ſeries pro fractarum Unciis, quz Uncias expoſuit Integrarum, 
illic nempe e. g. in Quadrato, perinde ac in radice Quadratica inveniremus ineſſe Uncias 
1+i-++2z, Oc. hic in radice quadratica, ut in quadrato, 1. 2. 1; Si inverſa Quan- 
titate M invertenda ſit regula, quoniam regula Newtoni ſemper ponit ah illa parte 
in ſerie, qua in indice conſpicitur, repugnantem non habet, Aſſentior; Polito ergo m 
eſſe quantitatem integram, recte procederet regula quoad integras poteſtates, ſi permu- 
tet regulam Newtonus pro fractis inveniendis, a ſua plane deſciverit, nec fieri poteſt, 


| mMm—O M=—1I ig | I 2 . 
ut 1X =—X——, Cc. poſito nempe m fractæ, æquaretur 1x , Ge. i n 
. | | 


| M—O m1 
ponamus æqualem eſſe integræ; & viciſſim ſumatur = fractæ, detur etiam 1X 


il 0 : . * 8 a N 8 vs. * 8 - . == . 1 
, Oc. veras uncias Radicum proferre, integrarum unciis inveniendis erit ſaltem inepta, 


niſi 1K , Cc. ſumpta n= integræ, adæquet Rents &c. cum poſueris m fractæ eſſe #- 


qualem ; e. g. in Quadrato unciæ ibi viderentur 1. 2. 1. in radice quadratica 1. . 1 
hic in radice Quadratica 1. 2. . zz, Cc, in Quadrato 1. 2. —8. 94, Cc. Vi- 
deat autem Newtonus, an comprobatas Quadrati Uncias reſpuere velit, an ſuas Radi- 
cum infirmas, & vix fibi conſtantes. Longum eſſet omnia Maximi Viri exempla percur- 
rere, ſat habemus indicaſſe initia, ejuſque theorema, eſſe falſa, quod ubicunque accidit, 
quo ulterius procedimus, non raro magis de recta via deflectimur, ſique titubavit 
Newtonus in ipſo limine, non mirum eſt, ſi interius provectus collabatur, & qui pri- 
mos & apertiores caſus, quos poſuit, adeo infelici expedit conatu, eundem fruſtra vi- 
derimus in perplexioribus elaborantem; Progrediamur ergo, reliquis prætermiſſis ne 
multi ſimus, & dicimus Newtonum ita egiſſe in his interpolationibus, ut unum ſal- 
tem juvenile exemplum proferam, ſi minus magnificum, declarando tamen quid velim, 
ni fallor, idoneum, Nempe, quaſi ipſe, ſi inveniſſem regulam generalem, qua expediantur 
integrorum Numerorum, cum negativorum, tum poſitivorum, Facti, præter methodum 
 Multiplicationis uſitatam, ſola quadam additione, eandem ad fractorum Productos in- 
veniendos accommodarem; nam, ut Quantitatum Radicalium compoſitio eſt ſpecies 
certa diviſionis, e. g. xx, 1) 22, Poteſtativarum, multiplicationis; ita fracti Nu- 
meri & integri ſua in compoſitione, quæ ibi eſt diviſio, multiplicatio hic, eadem æque 
regula comprehendentur ac integræ Poteſtates & fractæ; Ergo hæc regula ſtatuatur ad 
factum quodcunque ex quibuſvis Quantitatibus Numeratis integris obtinendum; Adji- 
cias datarum ſummæ tot Quantitates minores per Unitatem quam altera, Negativas 
earundem, ſi altera ſit Negativa, ſi Poſitiva, Poſitivas, quot Unitatibus Hæc abeſt a 
nihilo, cui tandem aggregato apponatur Illius privativa. Exempla habeas, — 3a 5b, 
Quantitas Numeranda erit ab, ad coefficientem autem Numeralem adipiſcendam Quan- 
titas Unitate minor quam altera —3 æquabitur —4, Negativa ejus +4 quinquies erit 
ſumenda, +20 effecimus, augeatur amplius quantitate +3, 8 minuatur, Factumque 
conſtat quæſitum +15 3 Jam ponatur —zX+5, —4 repetita 5 vicibus dabit - 20, adda- 
tur +3 atque etiam +2, factum recte erit —15 3 Suwatur +3X+5, 2 ſibi quinquies 
addita o, 3+5=8, negative Quantitatis +3=—3, factum five totius aggregarum 
=15; Tandem multiplicetur 435, habeatur —2 quinquies =—10, +3—-5=—-2, & 
negativa +3==3, vel =10-2-3==15. E contra +5X-3, -4 ter ſumpta ſiſtit —12, 
5—3=2, negativa +5=—5, & -5+2=12==15 Facto deſiderato; Sic =5X +3, ter —6 
==18, =5 F3=—=2, ==5=+5, -18—2+5==15 ; Item, =5X—3,ter 462218, —- 53 
—=8, ——5=+5, 18-8+5=+15; Denique +5X+3, ter 4212, 5+3=8, —F$S$=—S» 
\ 12+8—5=15; adco ut, ſecundum hanc regulam, quatuor variis componatur modis +1 5, 
totidem porro —15 3 Unum aut alterum exemplum ſolummodo amplins adhibemus, 
ut pateat eſſe generalem, — K 1, +10 ſemel Io, - =I g= 10, --= eo, & 10 
+10+9=+9 Facto quæſito; —20X+50,—21 quinquaginta vicibus Z—1050, -20+50 
=30, ——20220, & —1050+20+30=—20X-+50, & univerſim idem obtinet, ubi facto- 
res ſint tantum duo, regulaſque, ni fallor, ſtabilire poſſem, quæ ad Plures pertingerent, 
modo quicquam putarem ad Matheſin conferre; interea nihil Utile aut Concinnum, ”—_ 
; . OLE 


De Nova Infinitarum 


otiri videtur, niſi quod per ſolam additionem, licet hic Multiplicatione utamur ob brevl- 


tatem, queant omnes caſus multiplicationis in negativis etiam quantitatibus probari; nani 
hæc regula ad diverſam æquationem non ducit, quantitatibus vero peremptis, quæ diſcre- 
pent, telinquit ipſam propoſitam; Si jam, pro Newtoni more, hanc porro ad fractiones ap- 


plicaremus, vitiofi eſſemus, nam illæ ſuam obtinent plane diſſentientem, e. g. AK, 


3 cumulabitur per 5, tum quoad Numeratorem tum Nominatorem, ita ut fractio ha- 
beatur g, apponatur *# operatione comparanda, 14 nempe ad 15, o ad 20, compo- 
nentium autem ſumma, vulgari methodo conſtituta, crit 2, unde eruetur a N 


=; Inquict Newtonus ſuas ſeries cum Radicum extractionibus convenire, nos fateri 


Nie De 


hanc regulam nequaquam cum fractionibus; Principia ejus, ut jam diximus, ſat ha- 
buimus conſideraſſe, num poſſent quemvis recte ratiocinantem ad has ſeries deducere; 
Si interpolationes omittit, rationeſque ejus perobſcuras inde derivatas, cum ſalebras & 
dumeta reliquit, per campum perſequemur; Itaque pro confeſſo habemus, quod forſan 


probavimus, non debitam eſſe, quam Newtonus uſurpat, intercalationem, verum, fi 
placet, ex illa intercalatione non debita illæ ſeries proveniunt, quæ competunt prorſus 
radicum extractionibus; Nihilne hinc conſequitur noſtræ cauſæ opportunum? fatetur 
Newtonus rectam interpolationem quæſitas ſeries æque expreſſuram, atque extractio- 
nes Radicum, ergo ſi non debita fuerit interpolatio, cum tamen conveniat cum 


Radicum extractione, eadem ratione qua falſa eſt interpolatio, ruet etiam extractio, 
& is ablurde perquam tuctur hanc, qui cætera faſſus deſerit illam; Ne tamen velle 
videremur tanti viri potius rationes convellere, quam rem ipſam confutare, nihil New- 
tonum moramur, extractiones ejus accimus, quas cum falſas eſſe collegimus ex eo, 
quod prædictæ interpolationes non eſſent veræ, jam polliceor, ſi cuiquam dehinc pa- 
teat ipſas extractiones eſſe veras & probabiles, me lubenter conceſſurum interpolatio- 
nes Newtoni non eſſe falſas; Verum de his in ſequenti Prælectio nne. 
De Extractionibus Newtoni jam ſumus Diſceptaturi, at profecto male accidit Viri 
ſummi ſeriebus, quod in ipſo limine nequaquam eaſdem exponant quantitates, quas 
promiſerit vulgata radicum extractio, neque ullo modo hactenus oſtenſo poſſint utræ- 


que ad ſimiles etiam revocari; e. g. c =* juxta vulgatam Radicum extractionem 


exit æqualis feriei = x' k-—c — — —— tr. po- 
4 , ants 44*R260 I64*X46* X2d 2564 Robe xad* rae, © > ag 
ſita nempe , lc —, d- , ec - (Fc; at ſeries 
P 5 5 24 8 5 24 8435 Tac & 5 F 
Newtoni c= zquatur -. -c; Et quidem non diffitetur ipſe Newtonus 


| 24 4 2 | 
Methodum Vietæ & Oughtredi huic negotio minus eſſe idoneam; Num velit Newtonus, 
ut Veterem Extractionem abjiciamus, amplectamur Suam 2? Si juſſerit ratio, morigeros 
habet, ſi auctoritas cjus, pervicaces; Dicat enim modo, quemadmodum in Quotiente 


ex diviſore oriundo, cum numeros tractamus, opus eſt quadam moderatione, quem- 


nam oporteat quotientem ut aſſumamus, ita in caſu præſenti, quam Poſtulet rationem 


hic obtinere; nam, dum radicem educimus ex numeris, ne privatio inducatur, 


minuitur vel augetur quotiens ita, ut Rectangulum debitum & quadratum Subſtrahi 
poſſint abſque ſignorum mutatione, ſi vero idem in hiſce quantitatibus valeret, ne 


* | * — „ ; - 2 . * 2 55 _ 
quidem prima Subſtractio peragi poſſet; Pro Quotiente enim ig invento & con- 


ceſſo, prima Subſtractio c ex c*— x* nulla foret, quoniam c* major eſt quam c*—x?, 


„ | 3 i | 
denuo —* crit Subtrahenda ex —x*, quod fieri nequiret, & moderandus eſſet 


Quotiens, fi iiſdem legibus ha ſubmitterentur Quantitates, quibus Numeri five Quan- 


titates eodem ſigno affectæ, Sc. poſitivo; Eſto tamen, ut velis Newtone, placeatne, Quo- 


tientes moderemur, vel pro lubitu, vel ſecundum quamvis Regulam? Si pro lubitu, ſine 
ipſe mea aliorumque Omnium utar extractione, tu ſeries infinitas tuas uſurpes licet a 
noſtris diverſas, utræque tamen ſint veræ, & patiaris, quæſo, Matheſin, Rationis duris 
ſuis Vinculis Compedibuſque ſolutam, laſcivire tandem poſt tot tantaſque anguſtias, & 


aliquali ſaltem licentia diffluere; ſi ſecundum regulam quamlibet, aſciſco tuam; Fate- 


3 — — RK 2 4 | 8 . x* | 
ris tu = eſſe ee, atque inſuper haberi reſiduam N Nonne ad hæc ob- 


tinenda, 


3 


tineada, Omiſſis interpolationibus, hoc modo proceſſeris Extrahends ! 
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4c® 7 


— a = 


| N . R 4 | FL K ̃ : 5 | | W 
Puto; Ponatur itaque jam c— . 2=6*, adcoque b* —— Sc x, eademqite me- 
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thodo, qua ipſe Extraxit Magnus Geometra Newtonus c 2 ipſe radicem extraherem 
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ipſius b*——> iN cum reſidua —— r Nihil hic ſimile Newtoni ſerici; 


ſi juxta ſuam ipſius regulam extractiones inſtituamus; Non, inquit vir Optimus, hæc 
nimis vulgaria affero; Experiendo inveni has ſeries in ſe invicem ductas Quantitatem 


evolvendam reponere, minus ſollicitus, an a regulis vulgo receptis eruantur; Num 


hunc varium Proteum multiplicemque tandem vinctum comprehendimus? Ex falſa ſua 


interpolatione pridem invenit has ſeries infinitas, jam forſan Fxperiendo; At Experien- 


do etiam ipſe inveni methodum notam ſatis iſtas quantitates evocare, quæ involutæ 
reſtituent evolvendam, atque eaſdem inſimul quantitates per totam eſſe infinitionem 


iis Newtoni prorſus abſimiles; Aut illæ, aut he ſunt falſæ; ft hz, valeat Radicum ex- 


tractio ad Radices tamen obtinendas, ſin illæ, de ſua Doctrina videat Newtonus; certe 
quippiam adhuc in occulto latet, quod tantus Vir his illas prætulerit; utræque Evolven- 
dam redintegrant, alteræ vero neſcio qua via eliciuntur, probata ſpectataque alteræ, his 


illas anteponit; Cum ſic velit, ſic jubet, imbellis, ne fæmineam dicam, ratio, hac vice, volun- 


tas nempe ejus, vim ſuppleat argumenti; Vulgatas Extractiones, quoniam ita placet Newto- 
no, aſpernamur, amittimus; Suas ipſius contemplemur; Juxta Newtonum fic cernuntur; 


(-Z -x As, Oc. 
"I 5 


Verum 1=-2x*X1—Zx? Efficit Exceſſum ipſius £x+ ſupta 1-x*, & I-2x*—2x*X 


1 —+x* -px%, Exceſſum ipſius gx5+#,,*, & Tertius Exceſſus erit T e txte* 
Sc. Adeoque ita abeſt, ut hz quantitates deſideratam producant, ut quo plures fuerint 


termini, eo magis producta excedat quæſitam; e. g. prima multiplicatio quæſitam con- 


5 . R * 4 : . 53 — 
ſtituit, ſed apponit ſimul exceſſum * ſecunda totum illum exceſſum perimit, ve- 


Fa 
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» : . , . * * . he d : . . f . * 
rum majorem inducit TT T7 rertia neque toturn hunc deſtruit, relinquit enim 67 
& majorem adhuc affert nempe Ar 8 752 & ſic prorſus; Ita, ut non ſolum 


augeantur termini, qui debeant evaneſcere, ſed facultas, ſi ita loqui liceat, perimendi 
factoribus quoque minuatur; Hancce vocat Newtonus Quantitatis evolvendæ reſtitu- 
tionem? Mirum eſſet Newtonum in tantum erraſſe, niſi quod mallet forſan ſe habe- 
ri ingenioſum in Matheſi, tum cum oportuiſſet intellectum adhibuiſſe ; Dicet forte ex- 
ceſſus reapſe minui, donec evadant tandem in quantitates minores quibuſyis datis, 
dum majores ſemper tollantur ; Eſto, impræſentiarum; Aſſentimur in minores hoſce 
exceſſus quantitates quibuſvis datis evaſuros, velim jam exceſſus quoad ſingulos termi- 
nos minui; At ſecundum hanc ſententiam eo ipſo tempore, quo Termini Exceſſus Ulti- 
ED . 
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_twinimarum, Terminorum nempe in Exceſſu Ultimo, ut patet ex Infinitorum Arith- 
metica vel atcam exprimet vel ſaltem lincam, pro natura Quantitatis minima, adeo- 


nim Aliqui Termini Ultimi exceſſus uſque manebunt, vel Termini deſtrucndl ſuperio- 


mus Terminus Exceſſus ultimi, & ponatur infinite parvus vel nihilo æqualis, ergo 
— — fit etiam infinite parvus vel nihilo zqualis, ex quo multiplicato in fe conflatur 


12 


2 81x] =o, verum ex multiplicatione ſuperioris e.g. . e : 


8 75 
3 


teliquus erat exceſſus, qui deberet perimi, quem o nullatenus tollit; Si 77 on fit in- 


i | 0 8 


Quantitas evolvenda; Deinde —— neque crit infinite parvus, vel æqualis nihilo, cum 


antitas quæcunque minima nequeat ex nihili involutione produci; 775 Jempe ex 


rc contra Hypotheſin, & tandem fi —— non lit infinite parvus =o, conſtabit UL 


timus exceſſus ex Terminis pæne infinitis, quorum ſinguli æquales erunt Quantitati, 
brag ig one 255 oh ped 


..--.- . anteaconceſſum ; Quomodo enim probat hos Exceſſus vergere ſemper ad minores ? Ne- 
: 1 ee e „„ a 5 5 
$0 fieri poſſe; Nam fi = major fuerit quam 3 OM fortiori major erit quam 74 


b. e. à& major quam 4x3, vel in circulo e. g. 4 ſinus x major quam ejuſdem ſi- 


repugnat, ut — fit major quam gy 64 itidem, fi 8 SE + 256 crit e- 
rad C | 1 
ti N 77 = 5 = atque adco r* x, vel * nrx, ut prius, 


propter primorum in quoque exceſſu Terminorum progreſſionem x+, x“, x*, &c; 
Quod fi jam, apponantur reliqui Exceſſuum termini, Exceſſus videbuntur ita non mi- 


do probari poſſi nt Termini in ſingulis exceſſibus augeri, . oſtendimus auctos eſſe 
3 10 | | 6 


ſequentes in diverſis e. g. oc On eſſe quam = , & porro 57% quam 


* f 7 * = 6 - ; I 4 
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nam que diximus omnia facile aliquibus mutatis in cæteras Newtoni ſeries erunt 
e e 5 . „„ | conver- 
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tis, & pariter retroacta infinitione ad Primum uſque exceſſum, e. g. ſi Ft fic ulti- 


+ _ atque hinc, fateor, Omnes Termini Ulrimi exceſſus æquabuntur porro nihilo, nam 


finite parvus, vel nihilo æqualis ; Primo reliquus et exceſſus, adeoque non reſtituetur 


| . * : * . ». * 5 F . 8 ; i . . * 
quoniam —+— quantitas in ſe multiplicatur & in omnes prægteſſos terminos, qui erunt 
etiam quantitates, in ſe porro multiplicatos; Reddantur hæc Newtono, Auferamus 


nus in ſe Cubice ducti, linea quam Solidum, quod nemo aſſeruerit; ergo multo magis 


quod ſemper etiam accidet, ut dimenſio poſterior quoad Indicem augeatur binario 


procedendo, ut immane quantum augeantur, præſertim cum ſequentes eodem mo- 


. vt . = i 7 - 1 5 
Atque tandem Newtoni Principia, unde hæc deducebantur, falſa ſunt & tota cadu- 


"4 + 5 A, 
R 4 l WG ö RRR * 
r X W F TEE RS ˙ ꝛʃ⁵; ˙wÜim⏑pꝛä b! RE ˙¹ ATE OG W 
Ye . SEO Rn 4 A EE EE ] ] ]ð ) tan lk Sie oy nd a2 WWW IEF n , 8 
23, R e ets RVE r SEVER net FOI IG ates Wau at FTE pp Is TINO OS PO C ccc N JJ ²˙·.AAAA . ²˙:ſAA2A ˙ oats 8 , % 
WEIR CRP Ewe n n RODE or el OE ADS Tire i OST 0 / are es OPS EE WET LOL MES I 4 r O : 72 . Y Ne 8 CR ft.... ̃ i I rae ta Lat R * 2 p 9 
* ie . ED OS AID 2 Jö ⁵ ⁵æ⁵Ä᷑- tn fd Ca * 8 . : : ) HA a BETTIE EE Cad > ot to, VET YES + 17 ⁰ ! — Bern ardent ö 
ny ** * a CR te ˙ AAA TVT * . Bed Ss "> n N y e R 3 2 8 SY - N » n 8 : 7 8 Rt : 2. 1 Oe POT * 4 ls 5 e * 1 me Ve * * — 
* 7 * 8 F LI TT DERES GOA I OS Ne: 1 8 * CCC (/ Ede VIE, ant IS EK . W * 4 . 2 Y l 2 2 — N * S * * , Fe ? 9 
4 * * eee COT I IIS RL Le en 3-46 PENET, If . J 3 SL 4 £29 89 ö > AD . 7 4272 r e PT n rn 82 ” 
* N eee ß y Rye hy Tor Oe Io, EEE RENNG td EY > OAT. * N : hy 7 22ͤ ð S 4 8 : 
9 e & & 8 235 2 2 * of 
- 2 54 7 


" 
. T OT a TILES Tx rn PE We 

* R R 
2 r PAI. r 
E 2 5 Ks e 


"- 
i A 9. 5 4 . oy % * 11 
1 : z 
BH Q 1 . n "1 5 
22 * 5 ? 


convertenda, fat habemus oltendiſk, quomodo relius ejus uu nt convelli 
Nam hinc ſequitur, 5 + x34 non clle | += tre „cc. prout Afficmat Vid. Epiltolain 


20 8 Priorem ad 
—— 


Rewtonus in Exemplo ſuo primo. 


OM 20 . cx —2 ts 
tem, ef +a T= *x—x#[L non eſſe Ef — +4 a A „Ce. 
2 56 


prout ABC 
ſerit in ſecundo. 


ak 


* 1 non ele NK 3 opt ar tron Ge. Lt Ponit in 


77+ 4 1 REY dea 267 4e 
tertio; Et Te; non eſſe = 4 * 94 38147. Cc. uti Dicit in Exemplo quarts; 


Simplices Poteſtates recte der ut  prv conceſſimus; de poteſtatibus reciprocis & 


, * 
integris idem crit dicendum, non item de reciprocis & fractis, adeoque Ae 
* : 3 : 


non = 1 ae : 75 OC, 
$ 1 
Si itaque regerat Newtonus inanem nos opetam navare, cum liz ſuæ ſeries ides 
conſentiant cum Mathematicorum concluſionibus aliunde demonſtratis; reſpondemus, . | 
= - Primo hanc Doctrinam ergo non eſſe, niſi bellam quandam Hypotheſin, nullis nixam 155 
= argumentis, quod probavimus, ſed fortuito inventam conſtructamque, nec magis Ma- K 


thematicam, quam Carteſii Particulas ſtriatas, quæ conceſſæ bene multas forſan expli- 
cent Magnetis Proprietates, Deinde hic generatim reponimus, poſtea ſi otium detur ad 
caſus particulares, ſigillatim aggreſſuri, quoad varias ſolutiones, eas Newtoni ſeries recte 
exhibere, ſed quæ non deſiderabantur, quæ in receſſu erant, eas adhuc latere, e. g. 
in exemplis præcedentibus, Integrz Poteſtates ſive directæ five reciprocæ rite ex ejus 
ſeriebus inſtituuntur, non autem fractæ, quas igitur dedit ſolutiones demonſtratis con- 
venientes videat, ne cadant ſub conceſſis noſtris, quas non hucuſque demonſtratas, 
ne ſub iis, quæ Falſa eſſe Demonſtravimus; Nam cum Regula, ſive Theorema proponi- 
tur generale, quod ex parte verum ſir, cætera plane falſum, prout male apteve applicetur, 

oteſt idem eſſe mendax, vel nihil eo veracius; Sufficiat autem hæc de Newtoni ſeriebus 

abſtractis dixiſſe, ad res porro Geometricas & Numerales progrediamur, Numcralem 

ſcientiam imprimis contemplabimur, cui hæc præcipua commoda Newtoni ſeries at- 
tuliſſe perhibentur, ut Radicum extractio in Numeris, & Logarithmorum conſtructio. 
facilius quidem peragantur & lautius; Jam vero de his Satis. 

Interea, cum Fluxiones ſuas magni æſtimaverit, ægre for ſan tulerit, ſi inſalutatas neglec- De Flutiofis 
taſque præterirem, quarum rationem & initia duobus modis explicari velit, alter has bus Ne toni. 
betur ad Pag. 392. Vol. 2. Wallifii Algebræ, & poſtea fuſius exponitur ab ipſo New- 
tono in Quadratura ſua Curvarum, alter ad Pag. 250, Newt. Princip. Math. Ad pri- 1 
mum aggredimur, ubi non fatis liquet, cur Quantitates lineares ad velocitates tranſ- , Qua? . 
ferantur, cum velocitates potius ſint lineis exprimendæ, quam linea yelocitatibus certe qratur.Curyar; tl 
non lineæ potius velocitatibus, quam velocitates lineis; Quid enim hinc adjuvamur 7? 1 

Fluant modo puncta quævis æqualibus temporibus, conficientque lineas æquales; at bl 

vero, hæc tempora æque componuntur ex momentis quam minimis, ac linea punctis, 

atque idem plane eſt, five lineas definiamus æqualos ex æquali Numero punctorum 

ſive tempora æqualia ex momentorum zquatione ; adeoque quicquid Newtonus ſibi 

viſus fuerit de Quantitatibus Mathematicis Inveniſle, inquam, cum illas ut motu coit- 

tinuo deſcriptas conſiderat, ut ex partibus quam minimis conſtantes ipſum perpendere, 

fatetur enim ſe quantitates conſiderare, ut quæ æqualibus temporibus creſcentes & 

creſcendo genitæ pro Velocitate majori, vel minori, qua creſcunt ac generantur, eva» 

dunt majores vel minores, h. e. earum incrementum menſuratur per velocititem 

ſuam quovis tempore dato, ſed neque definiri poſſet accurate æqualitas temporis vel 

velocitatis ratio, niſi tum velocitas tum tempus quantitates habeantur ex partibus mi- 

nimis conſtantes ita ut nihil afferat hæc Doctrina adjumenti methodo Indiviſibilium, Vid. Newrtod: 

removetur altius difficultas, ſiquæ fir, non ſublata eſt, e. g. in Fig. 1. CE, Ec ſunt aug- 2 Quadratur. 

menta Quantitatum AB, BC, at Fluxiones, five incrementorum velocitates AB, BC, , 1. Nr 7 

ſunt ut ipſa incrementa CE, Ec, que fi ignorentur, fruſtra corum rationem quzrimus, 

fi nota a r0g0 an ſint definita quzdam ? Necne ; ſi definita, omnia quæ contra indiviſt- | 
e | bilis 


bilia afferuntur, 8 {modi Lain Wy wa Nan 6 minimum incremetitiif 
deeefinitum ſit, datur indiviſibile, ſi non, nulla eſt cognitio Quantitatis indeterminate ; 
Præterea autem minus liquet Fluxiones 43, Bc, eſſe ut CE, Ec, niſi, e, punctum line Ec, 

1 plane perfecteque coincidat cum puncto Curvæ Ac, quod fieri nequit, ſi Ac, be fue- 


rint incommenſurabiles; At Problema, quod imprimis erit in hac doctrina corripiendum, ” 


eſt Data æquatione quotcunque fluentes Quantitates involvente, invenire Fluxiones; 
Fluat, inquit Newtonus, Quartirasxuniformiter, crit x+0, & Invenienda fit Fluxio Quan- 
titatis x", Quantitas & evadet el ö id eſt, per Oe ſerierum infinitarum, 


Mende O. 1 Snow" += _ . ge continue multiplicando =in ſe; Nihil hic moramur | 


dratur. Cur- 
var. Pag. 168. J 
2 infinitas leries, concedimus: 3 Abjectis mage x" & x, Augmenta ſunt o 255 Ce. & o, 


769. 
Sed 0. a0 5 . a , adcodue 20.2, Ce. 1 in infinitum pro nihilo ha- 


bentur, h. e. evaneſcunt, quod negamus admodum, imo & aſſerimus, ſi cæteræ quan- 
titates coefficientes repudientur, maneatque autem ſolummodo o* +03 +0*+0f +05, 
Cc. ita abeſſe a nihilo, ut infinitam porro conficiant quantitatem ipſa x majorem, 
Nam o eſt minimum augmentum quantitatis x, ita ut ſi-o multiplicaretur in , ni- 
mirum, in infinitum, en & pari ratione « 0*=x", vel o Inſiniteſimæ Quan- 


titatis * h. e. e 3 ſed in ſcric 03-03 10⁰ e. er 0 Gx, adeoque O ros, 


Quadratur. © 


Curvar. Pag. 2 K Fs major erit quam *; Denuo g. J. x. poſt momentum temporis (quod ni fal- 


w_ 17% lor indiviſibile erit temporis punctum, quamvis Newtonus ſine involucro occultare ſa- 
tagat) incrementis ſuis auctæ evadent z+0z, 3+09, ox, id quod fatemur, ob ratio- 
nem vero allegatam pernegamus * +3x20x+3X0*xx+03x3,, eſſe Fluxionem X3, & 


paritcr de cxteris, cum revera Fluxio x3 fit 08 x3, hoc tamen conceſſo, neque reſt. 
duum dividi debet per o, neque minui quantitas o in infinitum; Si objiciatur Parabolo- 
eidea hoc modo quadrari, agnoſcere has me inquam Fluxiones ubi non applicantur 
ad . Binomias, cujuſmodi ſunt nulla Parabolarum genera, e. g. in Parabola Qua- 
draticali y* =x', vel x=. adeoque in e caſu multiplicanda erit Fluxio quan- 


titatis ſimplicis XXL Nx. Fluxio x=1xx! — „ quæ multiplicatai in x efficit 1xx!—" +5» 


adeoque, fi invenire velim quantitatem fluentem, abduco-x & appono +1, ut hates 
tur 1x*—*+1=1x, UNE obtineo 1x" +4, divido autem per Unitatem, quæ affixa 


fait Fluxioni '1x & per + inſuper propter x7, quæ non pertinet ad Fluxionem areæ, 


quoniam cadem eſt, nec ullo augetur incremento, adeoque ſequitur eandem regulam, 
uam Fluxio ſimplex, ut ad fluentem inveniendam dividatur Fluxio per totum Indi- 


cem; At vero horum nihil poteſt ad Quantitates magis compoſitas accommodari, & 


generatim in omnibus æquationibus, quarum Fluxiones ad ſimplices reduci queant, 


cConfirmatur regula nxx"—*, in ceteris non item; Longum eſſet & nimis Operoſum om- 
nia problemata, corumque demonſtrationes, percurrere; ſat habeo principia eſſe falſa, 
quæ ſi vera non ſint, quibus variæ Mathematicæ propoſitiones convincuntur, nunquam 
mihi erit exploratum alias adhibitas Demonſtrationes earundem eſſe indubias; Non gra- 

vabimur tamen excutere demonſtrationem Subtangentis Parabolæ, quæ ideo vera eſt 

non ex principiis, quæ confutaſſe videmur, ſed ex eo, Ny ee cum principiis convenit pro- 


batioribus ; LITE cujus Fluxio erit KY, ſed y* =2y & propter i milia triangula 


x 
2 Subtangenti = — 2 =2y, verum quoad longitudinem J=5*=x, ergo quoad longi- 


3 
tudinem ſubrangens Sax. Similiter i in Parabola Cubicali x=y3 vel x+=y, & Fluxio 


XXxZ= Fluxioni areæ, Fluens ergo crit ; In omnibus quantitatibus hujuſmodi, 
Fluxio eſt ſimplicis quantitatis ; Ubi vero Fluxio involvit Dignitates aliquas Nihili 
in xquatione diverſas, accurata Geometria nunquam ex iſtis Fluxionibus veras eliciet 
| Fluentes, quoniam neque veræ ſunt Fluxiones, & ſi veræ eſſent, non recte quaſvis, 
minimas licet, quantitates rejicit Geometra, qui affirmaverit errores quam minimos in 
rebus Mathematicis non eſſe. contemnendos, uti ipſe Newtonus aſſerit Pag. 167. 


uadrat. Curvar. Verum hanc dimittimus ad alteram probationem accedamus, 4. C. c. 


RY 
Princip. Lb. agnoſco eſſe Fluxiones A. B. C. Caf. 1. A+aXB+b=AB+aB+4b+ab juxta priorem 


8 Bo demonſtrationem, rejiciuntur autem AB & ab AB A cur ab, neſcio; cur retinea- 
„ | tur 


2 


1 
1 
3 

Ts 


4 I 4 0 * e & RE $7. 22 r 7 #7) 5 £ b. 1 bo 2 8 yer, > 4 % a 3 a 75 4 
, * 15 PPS N F N e & As ARES OS. S Daz Prob ö Fc 7 \ 83 l | 
7 EF A OE Tre > Ie F „ oe EE •—ů:!—8 2 gs 3 AR RE ö " 4 S KKK e cc WA Eat IA 2, LOS ad ne gr AAR RSS OB 9 8 
GA no Wm ans ts err EG ee ene AE Bad Fn „ oe pf ends 4 on 9 WW F F $8; SEN POLL FEY r EE CCC Z cr / / 2 S 
9 9 c 3 F 5 Id de og fd TOR yt oe es A Hoes SR md . en EG. bo , ANA LE EIS TC 55 n * ＋ K Z 
3 N IE Re B Ke 5 8 3 £2 FR bg Wo $i, el 444 RS 8 A 8 Pl ar A . We au FAB avek N . . TT N 5 1 by CF 5 0 
qo TS e n I CTT Or YN LAS yt, NS; S C ( 3-02 et} r CE FOES > COT OT, a ett N IASEOII, . 4 ow" * £ K IP * * . * K * N 
7 . . 2 KOEN RR Rep STK. - F NE 5 J. ꝙꝶ/! u dd a e OS ANA l W * n 6 
4 o f f , . ⁊ͤ v Code VEILED N R 4 . * 
by ö 9 LT tc tb mary a * K 


tur potius, nm autem 3440, hæc habeo; guoniam abe WOE Ba=B,\ fed © 
A+8 fieri eſſe nequit infiniteſima ipſius AB; reſpui vero debent. quia lineæ ſunt, neque quic- 
quam faciunt ad definiendam areæ Fluxionem, & ſolum ad dirigendam cam, ut cuivis pate- 
bit rectangulum contemplanti; ſed ab=4a+b propter infiniteſimas 4 & 4, quæ fi puncta 


comprehenderent non eſſent infiniteſimæ, fi non, in ſe invicem ductio eadem erit ac 


ſibi invicem additio; Jam ſumatur ANR, de quo ſubducendum exit rectangu- 
lum ABA, quod ſi exceſſus, uti affictuit Newtonus, vera eſſet Fluxio vel aB+46, 
æquaretur aB+Ab+ab, vel ejuſdem quantitatis Fluxio eflet diverſa, utrumque autem 


ee eſt; At vero nec probat Newtonus, quamobrem Ta, 20 . quam a, b 
uteremur, vel quavis Multiplici vel e ipſius & b; Nam non | quia — 


. 44 


74 4 9 25 oi 
Sobducendum erit ex XB+6 ee ſequitur XB— 2 a een fore ex „ 4 45 
ad eundem exceſſum conſtituendum, verum plane e contra, ul U ſin vero, eodem 


4 a vel 44 vel „ | 4 + A 5 
etiam ratiocinio ee eller e 8 ; EZ, vel -L 1 vel 36, I deſumere ex XB +? *þ 


vel +34 vel —26 vel=36' Sc. Quo quid dici poteſt inſulſius? Cæteri caſus facile ex 


| vel +34 vel —24 l 34 


hoc dependent, atque codem modo refelluntur ; Veru hic tandem conſi ſtimus, atque 
interea, dum Adverſarii hanc ſuam Doctrinam tuentur, nos adotnamus noſtram, quam, 
quandocunque propoſuerimus, nullus dubito, quin huic precariæ & vacillanti videbitur 
eſſe anteferenda, firmis ſaltem fi nixa fuerit rationibus, nec auctoritatem ſibi aucupet 
aliunde, quam ex Veritatis demonſtratione ſuæ; Geometriam velim Solidorum. 

Prælectio Undecima alia Affert Argumenta contra Newtoni Series Infinitas, & 
ejus Interpolationes, & de Terminis in Infinitum Evaneſcentibus Diſpurar, & de Naz 
tura Infiniti. : 

Duodecima Agit Fuſius de Radicum Newtoni Extractionibus. 

Decima Tertia Inquirit in Radicum Extractiones Oughtredi & Raphſoni, cam Nu- 
merales, tum Literatas ſive Specioſas. 

Decima Quarta in codem Verſatur Argumento. 

Decima Quinta Raphſoni eee de ſeriebus 5 Convergentibus Trutinare 
_ ſatagit. | 

Decima Sexta iſtam laquiſit tionem ad Finem Perducit. 

Decima Septima Diſſerit de Newtoni Methodo Inveniendi Prichs Radicis Tenni 

Decima Octava Demonſtrationem contra Infinitas Series Univerſim molitur, & 
Leibnitii pariter ac Niewentiitii Infiniteſimas, atque etiam Newtoni Methodum Naſ- 
centium & Evaneſcentium Eliminat. 

At Nimium, prorſus Nimium, de hiſce Rebus jamdiu Diſputayimus, que huc per- 
tinent, ut Geometriam noſtram Solidorum, ſive Materiæ, amplius Confirmarem, 
adeoque Circuli inibi Propoſitam Quadraturam, & ut Nova Matheſeos Elementa Af- 
ſererem, quæ nitidius & verius cum Rerum Natura convenirent, in Magnum tum Ma- 
theſeos, tum Philoſophiæ, Incrementum. Manum autem de Tabula. 


. De Alia . Teh; Quadratura, preter Rant; quam in Geometria 5 olidorum 
Attulimus ; Item, de Problemate Ding N 1 de Cubj Puplicatione. 


Lem. r. URCULUM. apud Mathematicos fra eſſe TY cujus omnes s radii 
a centro ad Circuitum pertingentes inter ſe æquantur. 

Nemo non agnoſcit Circulum ita definiri, fatentur Geometræ, hujus quadraturam 
omni zvo efflagitarunt Mathematici, camque ipſam jam etiam exquirimus. 

1 Baſin Coni eſſe Circulum, ducique poſſe Parabolam in Cono quoliber 
eodem, cyjus Ordinata maxima fuerit æqualis cuicunque, in baſi, Subtenſz'datz. 

Prima pars Lemmatis patet ex Natura Coni & Generatione; Secunda ex eo, quod 
Diameter Parabolæ eſt altcri Trianguli mediæ baſi inſiſtentis cruri parallela, quæ infi- 
mo ſuo puncto videbitur Diametrum baſis, ſummo autem ejuſdem Trianguli crus al- 
terum in ratione æqualitatis peragrare, dum Latera Parabolæ penes erunt Circumfe- 


rentiam in eadem ratione æqualitatis cum baſis aA CTY LE" . 


s 


wa B. cab —— & ben Diplicirione. 


Wallidi Arb. Lem. 3. In Omni figura, cujus Termini paralleli complentes decreſcunt ſemper 4 


wer. laflalto- Maximo ad Minimum, 5 Termini inter hos ere ſe 1 M g fingulos in 


* Maximo. WED 
Nam Opal Latera Parallelogrammi funt =qualia, ſed minora nam Marimo 


Termino ex Hypotheſi. 


Vel, quod perinde rem conficiet, Omnem Flurionem eujuſyi Linez eſſe ble 


-— ita ut partes intelligantur cum tota homogenex. 
Lem. 4. Sinus Circuli eſſe lineas, vel Poteſtatis cujuſdam latera, alicer enim eſſet 


Circulus figura Solida contra Lem. 1. 
am Arith- . Hoc Lemma neceſſe eſt, ut omnes concedant Maden tie qui ideo in Quantitatum 
— 4 neh feſſduarum radicibus eruendis tam infinitam operam Podcast, ſi iraque quadrata 
probaverimus rationem habere biquadratorum, eodem ratiocinio horum porro radices 
erunt inveſtigandæ. | 
Lem. 5. Radium Circuli ot Ablciſſam Mariner, in "BY conſumi, fire partes, 
ex quibus conflatur, progredi in ratione ſimplici Arithmetica. 
Nam finus ſunt ut YR 1, A 4 „AK juxta definitionem Geometrarum. 
Exponatur dehinc Parabola BAC, eujus e Maxima , uti in hac © 5 
ſit æqualis Circuli cujuſcunque Diame- 
tro, e. g. Bc, pet Lem. 2. Circa hanc 
autem tanquam Axem revolutus intelli- . 
gatur ſemicirculus BFC, donec ad angu- 
lum conſtiterit ADF, vel arbitrarium, vel, 
ut apertius agamus, poſtea aſſumendum; 
Id fieri poſſe liquet, quod Coni Trian- 
gulum medium ſe in omnes formas in- 
duet, neque deſtruetur Conus vel Coni- 
ſectio, mutata nimirum ſolummodo Cir- 
culorum in Cono ad invicem inclina- 
tione; vel ſi BFC replicetur in Parabolam, 
prout in hac figura cernitur, inde mo 
Jliente linea AF continue protrudetur, 
dum in idem planum cum plano Para- 
bolæ ex adverſo conciderit; A quolibet autem, quod vocant, Applicationis puncto in 
Diametro Parabolæ ad lineam AF Vertices Parabolæ & Circuli connectentem ducantur 


Radio DF Parallel quotvis, concipianturque a tergo Plani BAC itapropagari, ut Parallelis 


in Cono Circulis, cujus hæc eſt Sectio, perficiantur Diametri ſecundum Doctrinam 

ſectionum Conicarum, adeoque erunt A partes ann Radio FD Parallelæ & A. 
2 | 

D 

liſdem poſt itis, quæ modo in W BAC expreſſtr miis, cogitemus | 1 AF puncto 

jam ſuo F, quaſi centro quodam, immobilem, ipſam deorſum agi averſo motu, ſimul- 


quales, nam 


«6 


que inter urgendum perpetuo verſus centrum Circuli D rejiciat Parabolam uſque ad 


Altitudinem DF, cui ergo æquabitur AD, & pro Longitudine AF erit ADF Triangu- 


lum ex Scaleno in Iſoſceles effictum vel Equilaterum Nam ad Parabolam nihil valet, 


quocunque tandem modo Linea Verticalis AF occurat Abſciſſæ DA, ſi ita conus con- 


ſtituatur, ut alterum latus medii Trianguli ft ſit Abſciſſæ Parallelum; eadem enim baſi 
manente & Coni & Parabolæ, mutatio tantum inducitur eorum Alen adeo- 


que, ob clariorem intellectum, Æquilaterum denique Triangulum ſeligemus, cum inte- 
grum ſit quodvis ad ejuſdem Circuli Naturam perſcrutandam uſurpare. 


Radius itaque Litera R notetur, ſemiordinatam minotem Parabolæ ſignificet P, pe ex- 
primat abſciſſam, minorem ſinum. P vero ſemiordinatam majorem, & r* Radii 


quamlibet partem, & ſinum etiam majorem. 
Ex Doctrina ſectionum Conicarum Lincæ inter Verticalem AF & Abſciſſam ft ve 


HL Gl, 
N Diametrum AD inte Radioque FD Parallelz, æquantur . 2 


52 2 
fre 4 verum tantundem eſt, ſeu feriem — in Triangulo ADF ceperis ab 4 verſus 


D, ſeu a D verſus AF, EX natura & notione Aquilateri; partes autem, quæ per ſes 


riem | 


5 


3 


8 
14 el 
5 
1 


1 
Tg" 


dem * aD verſus 4 : ablelndunrur in pag br, qui 


1 &=, vel brevius, Ir aquantur proc lines c ergo 0 daft ien Pat 


lelis 40 abſciſſe, per Lem. 5. K r, jam R* 205 ex Circuli proptietate =AMg, Ge. 1 
atque R? 2 , deleatur R* | in I, yel quia relararum quantitates nihil immu: 
tant ipſas relationes, nimirum 2 cadem eſt in ratione quavis aſſignata, ſeu e 


x, vel R, vel unitas, aut Mes, nod apud Mathematicos jamdiu ſolenne eſt, ad 


Parametro ſive Radio unitatem adhibendo, ac idcirco R es, 2* -P+=45*, _ 
Porto BDR, quoniam DA ex Poſitione Trianguli Æquilateri exzquat R, itaque 
BD-0XBD+0=BDq =R—0, BD -ERXBD+EK=\/R—Pxy/R+P=R—P*, BD—LHXABD 


ds 
8 LD & 24 propter Parametri rationem nullam; fi igitur ſumatur 


DBF=DB 4 Semi-Parabola nempe Semi- Parabola, quarum — F & 4, partes ↄ vel 85 


quæ procederent ab F verſus DA, per Lem. 3. exprimerent totidem æquales in 25 


a D verſus 4, adeoque R-p*=AK per Proprietatem Parabolæ EK, vel e 
pariterqne AP AAL, & R-P*=p*. 

Denuo per Lem. 1. DB=DF vel VRS R. & R= FO ergo DBF etiam etit Semi- Para- 
bola, cujus Vertex B, Abſciſſa DB, per Lem. autem 3. Semi- Ordinatæ Omnes exprimuntur 
in DF, ergo ex bypotheſi Egquilateri Singulz p in ſerie a D verſus F æquantur Sin- 


gulis p* in ſerie a D yerſus 4; vel, quoniam Fluxio lineæ eſt ſimilaris, partes lineæ DF 
=YR erunt homogeneæ five r, quæ reſpondent totidem r in DA, adeoque ubi- 


que p=p* & p., randemque R-p*=R*—p+. 

Sed in Semi- Paraboloeide Biquadraticali, cujus Abſciſſa æque ac Semi- Ordinata Maxima 
ſint Radio æquales, vel DF Semi- Ordinata Abſciſſæ DBR, atque proinde DF=y/(*)R, 
erunt Rectangula Quadratis Semi- Ordinatarum æqualia =/R* —y/p*=YP*, Rif 
S 3 nam Biquadrata, quibus Abſciſſa eſt R, æquantur Quadratis Semi- Ordinatarum ſibi 
en Abſciſſam /R, h. e. 5 N, vel y(#)RXV(*)RXy/(#)AXY (4)R=R idem 
erit ac /R* vel YRXy/R=YR, ergo enim /R. vel / RXY RXV RXV R=y/Rf= = RXv/R 
R, & YR v(*)R, atque codem plane ratiocinio / "=p*=r idem crit ac V., 
adeo enim vp* z ſi itaque transferatur Semi e in BAD ut literis ibi ſigna- 
tis utamur, & aſciſcatur ſeries reciproca, quemadmodum antea factum eſt, 3 
=ZAK=EKq=y/ P*, YR! -P = AE LH g=; verum modo demonſtravimus * 
eſſe ut * Diametrorum, quarum progreſſio incedit per p*, vel Parabolæ ab- 
ciſſas interceptas, & eamobrem y/R*—Vp?, YR ſunt ut quadrata Paraboloeidis, 
cujus Abſciſſa eſt Maxima /R, vel ut Biquadrata, {i ponatur K. 


Jam RK*-p+=8*, R*—P*=5?, atqui VN —y/p*t=Ri—p*, & l. A.. . 


quoniam =4/R & P vel P Vp. „ ee . ergo V R* VN „ VX -P, 


per Lem. autem 5. Radius progreditur ut 25, ideoque $?, 4 unt ut Biquadrata 


IR. -V, VR -N; Extrahatur denique radix Biquadratica earundem Quantitatum 
per Lem. 4. reſtituaturque directa Progreſſio, tandemque conſtabit deſiderata tamdiu Cir- 


euli Quadratura, quæ eadem erit cum Quadratura Paraboloeidis expoſiti, vel Quadrans ad 


Quadratum Radii ut 4. ad 5. ded per Lem. 1. & 3. Omnes Radii Radiorumque partes 


ſunt inter ſe æquales, ac proinde eadem Demonſtratio de cæteris obtinebit, & Circu- 


lus integer ad Quadratum Diametri erit ut 16 ad 20. vel ut 4 ad 5. 2 E. 
Coroll. 1. Ergo eadem Proprietas Parabolæ competit, quæ notiſſima eſt in Circulo, 
Salva dignitate, cujus ſunt compotes Semi- Ordinatæ, quarum nempe quadrata æquantur ſeg- 


mentorum Rectangulis, /R+pXy/R—p=P* in reciproca Semi- ordinatarum ſerie, R * 


= (+)R+y/p)XR—p*=S7 in ſinuum ordine item inverſo; & viciſſim Biquadrata ſinuum 
ſunt ad invicem ut Abſciſſæ, perinde atque Quadrata ara l m in Parabolæ; h. e. 
tam hic, quam illic, Semi-ordinatarum & ſinuum quadrata ſunt ut ROY ſi ita Radii 
deprimantur, ut horum indices fint ſemper iſtarum ſemiſſis, 


Corol, 2 
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Corol. 2. Et hide defaam Morne Solutio Problematis Deliaci, | 
eatio vel Sphæræ; Habeantur enim duæ quævis linem datæ, quibus po erunt — 
diz Proportionales ſtatuendæ; Erigantur datæ 4, b, ſibi invicem ad petpendiculum, 
adeo ut altera ſinum Circuli referat cogniti, cujus altera fir ſinus verſus, pars reliqua 


2 b 
5 Diametri erit e. g. —=xz Super eandem Circuli Diametrum deſeribatur Parabola, que 


b 


itaque abſcindet ex linea 4 Semi- ordinatam =s, inter datas etgo 4 &b interjacent duz 


mediz proportionales, p, & pa tertiz proportionali ab a & ; nam per Corol, 1, 


ene prpovels i pa:: pa. b; ſed pa=y (1b == Ta. 


Corol. 3. Proprictas etiam Parabolz Bakeriana, ſi jam eſſet requirenda, hinc facile 
conſequeretur; Nam LI. YR A:: VR-—p. Rp ſive B. N c L, h. e. BY N : : 


L. Q vel ſi Dimenſio / in Parabola æquaretur Dimenſioni , BY. W:: 


AL. Oc. Saen prorſus modo in Circulo L=1. VR +p* : : R=. YR =, vel 
3 ANN: (9) &=vp. VR, ex iis que nobiſmet ſaltem videmur demonſtraſſe, 
ſive = b. e. BY. „():: „). LCz Quod ſi MY obtineat 
Progreſſionem Radii ſeu Unitatis, erit 1. VB T :: MANN Ri, b. e. 
CDq+2Dq. : VMR, CDq-2Dq, & quidem fi. / quaretur MQ, 
quod ſemper in figuris Planis ponitur a Geometris BL. M2: : MY: LC. 
Corol. 4. Videant ergo Mathematici, annon hinc eluceſcat Methodus Aquationes 


conſtruendi ad Septimam Octavamque poteſtatem aſcendentes, quam, ne in nimiam 


prolixitatem incidamus, in præſenti omittimus, ſi tempus tulerit, poſthac forſan exhi- 
bendam, modo res patiatur, adducendo etiam Parabolam, ut, ea adminiculante, expri- 
mantur radices in Ellipſi, quas ſolius Ellipſeos interſectio partim tantum indigitaverit. 


Corol. 5. Propter ea quæ dicta ſunt porro liquet aream Semi-Parabolæ, æquali baſe 


vel Semi- ordinata Maxima, eſſe ad Circuli Quadrantem, ut 5 ad 6, atque ita ſpatium inter 
lineam Parabolicam & Peripheriam interceptum ad quadrantem, ut 1 ad 6. 

Corol. 6. Item, cum Quadratum Diametri fir ad Circuli aream, ut Diameter ad 
quartam circumferentiæ partem, quod vulgo notum eſt, ipſa circumferentia erit ad 
Diametrum, ut 4 ad 14, vel ut 3+, adeoque inter arcum & ſinum graduum 30, Radii 


Dimidio interceſſerit ratio partium 16 ad 15; Ex his autem convincitur eorum error, qui 


rationem peripheriæ definire orant ex iniquiſſimo hoc, ut auguror, Poſtulato, omnem 


figuram Circulo circundatam, Majorem complecti circuitum, quam Circulum, Mi- 


norem, inditam ; præſertim cum nihil apud Mathematicos fuerit certius, quam inter 
figuras, quas vocant Iſoperimetras, circulum eſſe maximam ; quæ parum videntur con- 
ſtanter dici ; Interea liceat adnotare Quadraturam Archimedeam non multum a noſtra 
abludere, illa nimirum eſt ut 11 ad 14, noſtra cum ſit ut 12 ad 15 vel 4, ad 53 Sed 
II, 14 :: 4. 5. Proxime, cum 55 56, Proxime. 
Corol. 7. Itaque Sphæra ad Cylindrum eandem obtinet proportionem, quam olim. 
nam ſinus ſunt ut / (0 f, (07%) 2, );, )x, adcoque quadrata, ut y1, /2, y3, 
+/R, vel ad totidem Maxima, ut 2 ad 3. hes 

Corol. 8. Eademque etiam ratione, fi ponatur infinita Parabolarum, quales prius 


adhibuimus, totalium, nempe quæ circa directas & tranſverſas æquales Diametros de- 


ſcribantur, ſeries continue decreſcentium; erit iſtiuſmodi ſeries ad Cylindroides vel ad 


totidem Parabolas maximas ut 1 ad 2; Nam figuræ ſimiles ſunt in duplicata ratione ho- 
mologorum laterum, adeoque ut ſeries een ee naturaliter & Arithmetice alcen- 
dentium ad Maximorum ſeriem. 

Corol. 9. Et tandem, ut finem cinen imponanits quorum copia eſt uberior 
ex principiis jam allatis, Hinc ſequitur Linez dari poſſe Parabolicæ Rectam aliquam æ- 
qualem; Nam $x4*= Circulo, Parabola vero =£;xa?, ſi ratio peripheriæ ad diame- 
trum jam eſſet ignota; cum autem innoteſcat = 4 zd vel KRK; Ignotam 
tamen x requirimus ; Ergo quoniam Parabola, 8 © 2% pp pari ratione vel etiam 
validiori, quia ad formam Quadrati magis accedit, utpote depreſſior, quam Circulus 
in triangulum poteſt configurari, cujus Altitudo fit ſemidiametro æqualis, Baſis line 
Parabolicæ, neque enim magis repugnat, (ut altitudinem trianguli majorem aſſuma- 

mus quam debuiſſemus, quam ſi minorem arceſſiverimus, quod, ut videtur, eſt ſolum 
diſcrimen inter utraſque ad triangulum conformandas,) Has ob res, inquam, £x4= Li- 
neæ Parabolicæ, atque idcirco 3x4. 4d :: 2. 3, five Linea Parabolica =254, & ad 
Circumferentiam ut 5 ad 6. nimirum ut Parabola ipſa ad Circulum; Quod 1i ambigi- 


tur 
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22 Duplicatione. 
tur de Triangulo Parabolæ, ſumatur etiam iſtiuſmodi, quæ circuitione æquetur Circu- 


De C eu — &'\ C 


lo, rationeſque ſimiliter definientur, & ſpiſſior ſolummodo linea erit Circularis, Para- 


bolica tenuior; Quæ vero demonſtraſſe videmur de Parabolocidibus & Parabolis 


Diametrorum æqualium, facile, ni fallor, ad illa nempe, quorum Diametri ſunt diſſi- 
miles, accommodabuntur, nam ne nimis 1 Vir ſumme, majores & res arduas inter- 


pellem, ad metam properamits. 
Scholium. Atque adeo neque Objectionibus immoramur diſtolvendis, uæ ſingulæ, cum 
noſtra principia linearumque dimenſiones ignorarent Geometræ, ne auldem demonſtratio- 


nes, quas allegavimus, poſſint attingere; nihilominus, quia nuperæ Mathematicorum, præ- 


ter cæteros autem tux, illuſtriſſime Newtone, elucubrationes de ſerierum interpolationibus 
& approximandi methodo, tanta, forſan atque etiam merito, valuerunt auctoritate, ut cum 


ibi plane conclamatum ſit, deſperandum omnibus hocce Problema viri Docti arbitrentur, ea 


de cauſa neque negleximus eas ipſas ſeries perpendere, & non modo ſpem facimus, 
re diligenter & accurate perſpecta, ſed porro Geometris pollicemur Omnium Quantitatum 
Reſiduarum Binomiarumque Radices quaſcunque extrahi poſſe, quarum ſeries prima 
eſt æqualium, ea methodo nullus dubitem, quin quicquid in tam abſtruſa ſcientia 
reſtiterit implicatius vel magis tortuoſum facillime explicaretur; nam ſi hæc ſatis fue- 
rint comprobata, de Hyperbolæ Quadratura etiam nobis conſtat, & de Quantitatum Ad- 


dititiarum evolutione, &, ni fallor, aliarum quarumcunque, Fluxionumque nova Doc- 


trina; Neque hic, ſi Noſtra Mathematicis placeant, conſiſtemus; Nam Matheſin a Lineis 
& Planis ad Materiam & Corpora, Animumque præterea perreximus Abducere; Quod 


aliquando Bono cum Deo, ſi vita atque otium Suppeditetur, alterum in Geometria, 


quam adornamus, Solidorum, alterum in Pſycheometria, quam ſumus aggreſſuri, quem- 
admodum Spero, dabitur effectum; Siquid vero ſim aſſecutus, quod collineet 
Præmiſſa Demonſtratio, Scil. Circuli Quadraturam, jſtam omni ævo expetitam, non 


uberiorem lætitiæ & gaudii fructum ex omnium plauſu ceperim, quam ex tuo Solius, 


Vir Præclariſſime, limatiſſimo Judicio, Aſſenſioneque tam ſtupendi Ingenii & Doctri- 
næ Singularis. 

Neque demonſtrationes allatæ nimium probant, quaſi eodem modo omnes rationes 
quaſcunque de Circulo ad Quadratum Diametri affirmare liceret, quamvis ſub certis 
conditionibus illud profecto verum ſit, quod alias ſumus oſtenſuri; in præſenti autem 
Quadratura, quam Mathematici tantopere laceſſiverunt, recte intra præſcriptos ab ipſis 
limites & Concluditur, ni fallor, & Solvitur; Nam, iis obſervatis, nullam aliam patitur 


Circulus; E.G. in triangulo ſemiordinatæ 4, 6, e, &c. = ſemiordinatis Circuli a, &, e, &c. 


& ableiſſæ trianguli 4, b, c, &c. = abſciſſis circuli a2, % — Sa, l. Cc. 


adcoque hoc triangulum poſitum converteretur in Parabolam, nempe, cujus Abſciſſæ 


forent 42, 62, c, Cc. Semiordinatæ 4, b, c, &c. vel cujus Abſciſſæ a, b, c, & c. ſemiordi- 


natæ /a, b Vc; Cc. & pariter de aliis figuris ex Æquatione, quæ efficitur Circuli ſi- 
nuum & abſciſſarum cum ſemiordinatis & abſciſſis iſtarum figurarum; Nam omnes ex 


poſitis Diverſis ſe transformatas reperient in Parabolas. 
III. De Conicis Seftionibus Clariſſmi Viri Jacobi Milneſii 


Prop. XV. Theor. XIV. Pars 1. Sectio. I. Sic Enunciatur. 


8 Fg Bin# quelibet Redte 1 inter le Parallels, & vel utraque ad eandem Sectionem, vel u- 


traque ad Oppoſitas, vel ſingulæ ad ſingulas, utrinque in Punctis BC FG, Terminatæ; 
Vel quarum una, vel utraque Sectionem wel bectiones oppoſitas contingit in CG, fi opus pro- 
ductæ utrique aſymptoto occurrant in AD, EH: Dico rectangula omnia, ABXBD, EEX EH, 


CDxCA! GHXGE eſſe ſibi invicem æqualia. Vid. Fig. 39. & 40. 


Que forſan Generalius ſic Concipi poteſt, & Venuſtius. 

Si quecunque Parallels inter Aſymptotos agantur in Eadem Seine,” a Curua Hyper- 
Bolica utcunque bifariam ſecentur, vel ſi Quæcunque Parallels inter Curvas Hyberbolicas A. 
gantur in oppoſitis Sectionibus & ab Aſymptoto utcunque bifariam ſecentur, Linearum $egs 


menta in ſe invicem Dutta Conſtituunt Rectangula ubique Aqualia. Vid. Fig. 39, 40, 


41, 42, 43, 44. Nam Fig. 39, 41, 43. in Eadem Sectione ABXBD=EFXFH=CDxX 


CAZGHXKGE); & Fig. 40, 42, 44. in oppoſitis Sectionibus, ABXBD, ſive, BAXAC 


==EFXFH, ive FEXEG=CDXCA, five CDXDB=GHXGE five GHH. 
Subjectum Lemma 3. hoc modo Explicatius Datur. 
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5 Prop. XVI. Theor. XV. Sic Enunciatut. 


2 th Hyperbols Seckionibus oppoſitis, ſi bine qualibet rectæ, KN, ST, vel utraqne ai 
eandem Sectionem, vel utraque ad oppoſitas, vel ſingule ad ſingulas, vel altera ad eandem, 
altera ad oppoſitas utrinque terminatæ, & ſt opus neva 
| AXMN 


urique aſymptoto in R, V, M, L. punctis; Dico, LN MN. RTxXIT V.: KEXEN. SEXET. 

J CEE: 

Quæ ſic forſan Generalius & Concinnius poſſet Expti im. 
Si Quævis Due Lineæ ſibi invicem Occurrant in Certo Functo E, Trajiciantur vel Con- 

tingantur autem utcunque vel in eadem Sectione vel in Sectionibus Oppoſitis per Duas Tur 

vas Hyperbolicas & Duas Aſymptotos, Rectangula ſub ſegmentis Linearum, que Terminan- 

Tur ab Aſymptotis, Secantur vero vel Diſlinguuntur bifariam a Curva Hyperbolica, Proportis- 


nalia erunt Rectangulis ſub ſegmentis Linearum, que Terminantur a Curvis Hyperbolicis, ſe> 


tantur vero vel Diſtinguuntur 4 Puncto Concurſus. 


Vid. Fig. 50, $I, $2» $3, 54, 55, 56, 57, 58, 59, 66. 
Nam Fig. 51, in Eadem Sectione LN NA. RTV. XEXEN. SEXET. 


Item in Sectionibus oppoſitis. 


Fig. 50. LN NAI. RIKIV: : REXEN. SEXET; Ubi LN & N24, æque ac RT & 17 


Secantur vel Diſtinguuntur a Curva Hyperbolica, Terminantur autem ab Aſymptotis, 


& KE ac EN, æque ac SE & ET Secantur vel Diſtinguuntur a Punto Concurſus, 


Terminantur vero a Curvis Hyperbolicis. 


| Porro in Fig. 52. Eadem Proportio plane obtinet, codemque modo ad Generalem 


noſtram Propoſitionem Reducitur. | 

Tig. 53. Eandeni ſortitur Explicationem, uti & Fig. 54, 55, 56, 57, 58, 59, & 60. 
Siquis velit ſingulas Perpendere, & Exigere ad Conditiones, quas modo in Pt6- 
poſitione Noſtra Præſcripſimus. 5 © 
Quotcunque igitur Caſus obveniant, a Præmiſſis Solvuntur & Explicantur. 


Verumtamen, cum nihil Reſtat in hac Doctrina, niſi ut Oſtendamus, quemadmodum 


Varios hoſce Cafus adinvenir, qui totidem Figuris Exhibentur, & quomodo czteros 
omnes inveſtigare poſſimus; Iſtum etiam Laborem non Refugimus ; Singuli enim Ca- 
ſus facile hac Ratione & Via Iunoteſcent; Nempe, ita Lineas RS, LKENA,, Fig. 
51. in Conicis Sectionibus ſibi Invicem Occurrentes Dividendo, ut utriuſque Partes 
' Sigillatim in Ipſius Diviſtone omnes Varios ſitus Obtineant, qui per ABECD, Fig. 45. 
in Superiori Lemmate Deſignantur; Eaſdem autem Lineas ita Componendo, ſive 
Collocando, ut ſe mutuo Decuſſarent, vel Contingerent, vel Concurretent, in E, Ve- 
luti e. g. in Fig. 5t, 50, 53. Obſervandum autem eſt, ſicut in Figuris Lemmatis AB 
vel BA=CD vel DC, ita RS vel SR=TY vel YT, & LK vel KL=NM vel A in Sectio- 
num Figuris; Unde neceſle eſt, ut Quindecim Caſus, Primarii & Principales, vel Poſ- 


ſibiles vel Impoſſibiles, prout E in Diverſum Locum Cedat, Conſtituerentur; 


„„ 

Primo, ubi Fig. 45. ABECD ſecum Componitur & Collocatur, ita ut Decuſſatio fiat 
in E, Puno nimirum Utriuſque Lineæ Communi, in Conicis Sectionibus RSπ 
vel SREVZ. LKENM velKLEMN, Fig. 51; & $4: iſtam Compoſitionem Exhibere Cer- 
nuntur; Vel, a 


Secundo; 


productæ, ſibi mutuo occurrant in E, & 


Prey 


2% 


1 Ws - 
x58 
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Sctundo, Ubi Fig. 46. ABCED. cum ſeipſa Componitur & Collocatur, ita ut t fiat 


Becuſſatio in E, Punto Utriuſque Communi, in Conicis Sectionibus REI, 


EKNEM, vel KLMEN, Fig. 52. iſtam Compoſitionem Exhibent ; Vel, 


Tertio, Fig. 47. ABCDE, ſi Componatur ſive Collocetur cum ſeipſa, ita ut Con- 


curſus fit in E, in Conicis Sectionibus Exprimetur per AE vel SV'RTE, & LKNME, 
vel LANE, Fig. 5x3 Yen 5 


Quarto, Fig. 48. fi 4 * ſecum Componitur, | ita ut Decuſſatio fiat in E, in Co- 


nicis Sectionibus NE, Lx WEN vel 1 Ccnpoſiticien iſtam Signifcam Fig. 59. 


Quinto, Fig. 49. ſi A FDE ſecum Componitur ita ut fat Concurſus in E, in 


8 
Conicis Sectionibus RYE, vel VSTRE, L V. fam. Compoſ tionem fere & magna 


ex Parte Demonſtrant Fig. Ss, & 57. 


Sextus Caſus eſt, fi ABECD Componatur cum ABCED. vel Fig. 45. cum 46, in 


Conicis autem Sectionibus RSETY cum ERNENG, - cajus e wag tionis nullum datur 


3 15 
Septimus Caſus eſt, ſi ABECD Componatur cum ABCDE vel Fig. PO cum 47; 


in Conicis autem Sectionibus SHOT 5 cum LN vel KLMNE Bo. NMLKE, Fig. 
86. & 60. 


B 
Octayus elt Caſus, fi ABECD. > Componatur cum ae vel Fig. 4 5. cum 48, in 
Conicis autem ScAtionibus AE cum L 2 cujus Compoſitionis nullum Extat 
Exemplum. 
Nonus Caſus, ft ABECD Componatut cum ADE vel Fig. 45, cum 49, in Conicis 
autem Sectionibus RSETY cum L ME, vel KLMNE, cujus Compoſitionis Exem- 


plum ex Parte Habemus in Fig. 50. 
Decimus Caſus Petitur ex Compoſitione ABCED cum ABCDE vel Fig. 46, cum 


47, in Conicis autem Sectionibus ex Compolitione RI cum LKNME,. cujus nul- 


Jum habetur Exemplum. 
Undecimus Caſus Elicitur ex Compoſitions ABCED cum AED vel Fig. 46, cum 


48, in Conicis autem Sectionibus ex Compoſ tione N cum Ly K £24, cujus nul- 


lum Exemplum Comparet. : 
Duodecimus Caſus Fluit ex Compoſitione ABCED cum A, D vel Fig. 46, cum 


49, in Conicis autem Sectionibus ex Compoſitione RSI cum L ate, cujus nul- 


lum Cernitur Exemplum. 
Decimus Tertius Caſus Oritur ex Compoſitione ABCDE cum a vel Fig. 475 


.K 
cum is, in Conicis autem Sectionibus ex Compoſitione RSTVE cum L Ml. cujus 


Eremplum Nullum Conſtat. 
Decimus Quartus Caſus Emanat cx Compoſitione ABCDE cum 4 BYE yel Fig. 475 
cum 49, in Conicis autem Sectionibus ex Compoſit tione RST VE, oa IE cum 


K 
X N vel LE, Quam Compoſitionem Videre eſt Fig. 5 8. 
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De Seltionibus Gut, 


beau Caſs beams, Quintus Conficitur ex CON 


| : \ 


251 E. cujus 1 Deeſt. 5 1 | e To. | a $9 | 


Porro Liquet hoſce etiam Caſus principales & Primarios Vartati Poſſe, uti patet | 


in Primo Caſu, item in Quinto & Septimo, Aliiſque. 
At vero tamen hos Quindecim Calus, * Rem attentius 1 rutinare Velimus, in ſex 


Abire Convenit; Vel enim, 
Primo, E in utraque Linea Invenitur inter Æquales Partes AB, CD, Fig. 45. 3 e. 


E in Sectionum Lincis Conſi ſtit inter KF, 7 V. & EK, NM, Fig. $I. & 54. A 


Vel. 


tem CD Incidit Fig. 46, 48. h. e. E in Sectionum Lineis Reperitur i inter Tt, KN. 


Fig. 52 59, Cas. 2, 42 IT, Vel, 1 
Tertio, Invenitur E in utraque Linea ultra D vel Aq ſualem Partem CD Fig. 47. 


40. h. e. in Sectionum Lineis E Conſtat ultra Y & A, k ive quales Partes TY, NJ, 


bla 5855.49 -kSFfR̃ WM -m ͤ ²ẽQ:AA — 
Quarto, E Invenitur in Altera Linea inter 1 partes 43, CD, inter C & D, 


vel in quali Parte CD, in Altera, Fiz. 45, 46, 48. h. e. in Sectionum Lineis E in- 
ter RS, TY, & N Al, Debet Conſpici, Cas. 6, 8. Nam Eremplum Nullum in 12 95 


tulo eſt, Vel, | 
uinto, E Invenitur in Alia Lind: inter 0 & D vel in quali Parte CD, lth 


autem D, vel Aqualem Partem CD, Excurrit in Altera, Fig. 46, 48, 47, 49, h. e. in 
Sectionum Lineis E inter 7, Y, & ultra , vel inter & M & ultra Y Debet Con- 
jungi Cas. 10, 12, 13, 15. Exemplum enim Nullum Palam eſt, Vel, 


Sexto, E Inyenitur inter Æquales Partes 45, CD, in Altera Linea, in Altera ultra 


D vel Aqualem Partem CD Vagatur, Fig. 45, 47, 49. h. e. in Sectionum Lineis E 
ſe Oſtentat inter R$, 2 in Altera Linea, ultra M in Altera Fig. 50, 56, 60. —_ 


7, 9. 


Sedem Arripit inter Æquales Partes 4B, CD, Fig. 45. vel inter C&D, ſive in Aquali 
Parte ED, Fig. 46, 48. vel Ultra D, five Aqualem Partem CD, Fig. 47, 49, _ 

In Poſtrema hac Caſuum Enumeratione Quartus & Quintus non Inveniuntur inter 
Figuras, Quia, ut yidetur, fieri nequit in Quarto Caſu, ut E inter C & D Conſiſtat in 
Altera Linea, fi in Altera inter B & C Reperiatur, Fig. 45, 46. Nam Fig. 45. in 
Conicis Sectionibus Exhibetur per RSETY, LKENM, Fig. 51, 54, at vero in Utrovis 
Caſu Ducere Lineam ad E, quz Figurz 46. Reſpondeat, non Licet, Quoniam in 
Sectionibus E Interjacet inter Æquales Partes, in Fig. 46. autem Incidit in Ipſam . 


qualeni Pattem; In Caſu item Quinto ſuppar eſt Ratio, ubi E in Sectionibus inter 


EÆquales Partes Intereedit, in Fig. 47. Ultra Æqualem Partem Provehitur. 


Sunt itaque, ſi Recte Auguror, Tempus enim mihi Deficit, Quo minus pertina- 


clus in hanc Doctrinam Inquirerem, ſunt Quatuor Solummodo Caſus Poſſibiles 25 
ſpectu Puncti E. 
Primus Caſus duas Diverſas Poſitiones Patitur, vel enim E intra Sectionem Fig. 
$1, vel inter Oppoſitas Sectiones Fig. 54. Neceſſe eſt ut Conſtaret, Ws Aquales 
Partes ad Extremas Poſlint Ablegari. 
Secundus Caſus Quatuor Variationes Suſcipere Videtur 1. in Fig. 52. Ubi Altera 
Lines Ducitur in Sectione Quavis, Altera Pertendit ad Oppoſitas. 2. In Fig. 52. ſi 

TX, RY, in Eadem Sectione ſe Invicem Decuſſent in E, intra Ipſas Partes Æquales. 
3, In Fig. 54. fi Ambæ Linen ad Oppoſitas Sectiones Pertingerent & ſe Invicem ſe- 


cent intra Ipſas Partes Equales. 4. In Fig. 59. Ubi ontingentes Hyperbolam 1c 


Invicem Trajiciunt in E. 
Tertius Caſus Admittit en item Variationes. I In Fig. 5 53. 2. In Fig. 55, & 


$75 In Fig. $8. 
Sextus 


vel Fig. +8, cum 405 in Conte aurem Secionidus ex ; Han 5 "Er cum 


Secundo, E in utraque Lines inter C & D Invenitur, Scilicer in Aqualem Par- 


Demum hi Sex Caſus in Tres Reſolvuntur, Una Nimirum Linea Poſita; vel enim Z 
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— Clariſimi Milneſi, 
Sextus Caſus Variam etiam Poſitionem habet in „ 66, '_: 5 8 
SGeneralis autem Regula propter Linearum Compoſitiones Videtur eſſe Hujuſmödi, 
Nempe vel Ambas Lineas Pertendere ad Oppoſitas Sectiones, quas vel Secant vel 
Contingunt, vel Altera Secat, Altera Contingit ; Vel Ambas Lineas ad Eandem 
Sectionem Duci, Quam vel Secant, vel Contingunt, vel Altera Secat, Altera Contin- 
git; Vel Tandem Unam Lineam ad Eandem Sectionem Apponi, quam vel Seccat vel 
Contingit, Alteram inter Oppoſitas, quas item vel Secat, vel Contingit. 
Porro Notandum eſt, Omnes Caſus, Quotcunque fucrint, Præmiſſos Exprimi poſſe 
per RSETY, LKENM, ubi E Medium Locum utrinque Tenet inter Æquales Partes 
RS, TY, & LK, NM; Hoc modo Fig. 50. de R Patet, & in LK, RE, EN, NM 
ſive LENA. Conſtat E Interpoſitam eſſe inter Æquales Partes LK, V; Pariter, 
Fig. 52. RS RI, SE, ET, TY, & LKENM=LK, KE, EN, NM, ubi E in Me- 
dio ſita eſt inter Æquales Partes RS, TY, & IK, NM; Item Fig. 53. RSR, 
SE, ET, TY, & LKENM=LK, KE, EN, NM, ubi E Viſitur inter Æquales Partes 
RS, TY, & LK, NM; Idem Dicendum erit de Fig. 54, 55, 56, 57, 58, 59, 60. 
Quod Quivis facile Perſpicict, fi Figuras Singulas Oculis modo Dignetur Perſtringere; 
Ex quo fiet, ur Omnes Varii & Diverſi Caſus ad Fig. 45. Exigantur. LF 


Prop. XVII. Theor. XVI. Sic Enunciatur. - 


In Hyperbola & Sectionibus Oppoſitis, ſi Recta quevis AB ad eandem vel ad Oppoſitas 
Fectiones utrinque terminata, & fi opus Produtta ; Vel bine qualibet Recte AB, CD, inter 
fe Parallele, & vel utraque ad eandem Settionem, vel utraque ad Oppoſitas, vel Singulæ 
ad Singulas utrinque terminate, & fi opus productie, Binis quibuſcunque FG, IH inter ſe 
Parallelis, & vel utriſque ad eandem Sectionem, vel utriſque ad Oppoſitas, vel Singulis ad 
Singulas utrinque terminatis, & ſi opus productis, utcunque occurrant, ut in E, T, vel E, 
T, S, V, punctis, Erunt Rectangula ex Segmentis ejuſdem Rectæ, vel binarum inter ſe 
parallelarum. Fol e Rectangulis ex Seementis binarum reliquarum, modo Sumantur 
rectangula a binis communibus punttis facta, viz, 

AEXEB. GEXEF;: ATXTB. ITXTH & 

AEXEB. GEXEF :; CY XYD. HYX/1. 

Et ſic de cateris punctis. | 5 

Quæ Propoſitio forſan ſic Generalius Efferri poſſet & Luculentius. „ 

& inter Sectiones Oppoſtas, vel intra Sectionem Eandem, Concipiatur quaſi Regula Trajecta 
&/ opus Producta, v. g. ABDC Fig. 61. & per Lineam quamwis Holitariam, v. g. GE 
vel duas quaſwis Parallelas v. g. GP, HT Secetur, Rectangula, quorum Latera ab Altera Parte De- 
ſiniuntur vel Terminantur Curvis Hyperbolicts, ab Altera Seqmenti Puncto, erunt Proportiona- 
lia; Nempe Rectangula a Segmentis Laterum Regule Facta, Reſpective its, que Formantur 
a Segmentis Lineæ Solitaria vel Duarum Parallelarum. 7 

Cas. 1. AEXEB. GEXEF :: CSXSD. GSXSF; ubi Regula ABD Linea Solitaria GF 
Trajicitur Fg. 61, 62, 63, 64. Nam AEB, GEF, CSD, GF, Definiuntur a Curvis Hy- 
perbolicis, in 4, B; 6, F; C, D; Puncta autem Segmentorum E, S. 

Cas. 2. ATXTB. HT XTI: : CYXYD. HVV; ubi Regula ABDC Linea Parallela 
EH Secaturz verum ATB, HI, D, NV, Terminantur a Curvis Hyperbolicis in 
4, B; E, I; C. D; Segmentorum autem Puncta 7, J. Fig. 61, 62, 63, 64. Poni- 
mus enim, uti & in Sequentibus, ATB, HII, D, V Lineas eſſe Continuas, at Re- 
troactas a Segmentorum Punctis ad Curvam Hyperbolicam. 35 

Cas. 3. GSF. CS D:: HII. ; ubi Regulæ ABDC Alterum Latus CDY 
Interſecatur per Duas Parallelas GF, EB; Nam GSF, CSD, HV, D, Includuntur a 
Curvis Hyperbolicis ad 6, F; C, D; H, 1; Segmentorum autem Puncta 5, V. Fig. 
61, 62, 03, 64. - | | 
Cas. 4. GEXEF. AEXEB:: HTXT1, ATXTB; ubi Regule ABDC Latus Alterum 
ABT per duas Parallelas GF, HT in Segmenta Diſtinguitur; Nam GEF, AEB, Hal, 
4B, Limites ſuos Agnoſcunt in Curvis Hyperbolicis ad 6, F; 4, B; H, I; Puncta 
vero Segmentorum Conſtant in E & T. Fig. 61, 62, 63, 64. 
Cas 2. & 4. Derivantur ex Proportionibus in Propoſitione Allatis; Cas. 3. ad Amuſſim 
Quadrat cum Cas. 4. uti Palam crit, ſi inter ſe Conferantur ; Nam in utroque Caſu GH 
Aflumi poteſt pro Regula, ſicut antea ABDC Aſſumpſimus, in Altero autem 4T Regulam 
Secabit, & CY huic Parallela, in Altero, Quod eodem Recidit ; Cum AT indeterminate 
| 15 &. 


per fas Sade de Longitudint. 


& pro A Deſumitur, atque adeo CY Demonſtrationi Propoſi tionis hujus, que 
Inſervit, & Convenit, ac ca, quæ uſurpatur, Nirnirum AT; eng Cas. r. hoc 


2 A 3 Liquet; Nam per Cas. 3. 
e. CD; H ch. h. e. CID. G cn ura 
= ee Proportiones in Propoſitione Allatas, 


AEXEB. GEXEF: : D. HY X71 ; Ergo AEXEB. GEXEF : * CSXFD, GSXSF. . : 

= Variari, ni fallor, poſſunt Caſus, ut Superius, Adhibendo Punctatas Aſywptotos, 
= | & duas Solummodo Lineas ſe invicem Decufſantes, quarum multifarias Compok- 

tiones poſtquam invenerimus ex Regulis Antegreſſis, iis Parallelz, in Propoſitione 
Præſcriptæ, peragantur ad Diverſas, ſi inde fiat Mutatio Figuræ, ane FORD N empe 
Accidit in Fig. 61. & 62. 

Poſſem ad alias Propoſitiones hujuſce Doctrinæ Sectionum Re ee verum hac 
impræſentiarum ſufficiat perſcripſiſſe; 11 ſin autem Eruditiſſimus & Celeberrimus Autor _ 
jam adhuc Vivat, vellem, ut quo Candido Animo hunc meum Commentariolum . 
pertivi, eodem Benigno Placidoque Amplecti non Dedignaretur. 

Multa apud me manent Scripta de Nova Methodo Radices quarundam 3 
num Extrahendi; Que Viros Mathematicæ Scientiæ Peritiores forſan ad Ulteriora Mo- 


limina in hiſce Studiis poſſet Excitare & Accendete. At his non eſt Locus. 


IV. Imperfecta Auedan de Ln, ner iſt Solummodo : Inchoata. 


Viren. Get ONGITUDINEM cujuſvis loci ignoti Proponitur inveſtigare, 5. quod ad 
Liv. 3. Cap. nautas attinet, curſum navis juxta æquatorem, ejuſve 9 inſtitutum per 
30 4%. Toxodromias, ſeu Rhombos. 
Patet ergo imprimis hujuſce problematis difficultatem in eo verſari, quod meridiani 
6mnes locis omnibus ſint communes, ita ut nullum Meridianum nullius loci dixeris 
eſſe proprium, id vero efficitur ex telluris motu circa ſuum ipſius axem, per quem u- 
naquæque ejus pars ad ſingulos ordine meridianos appellit, viſitque, abſque ullo, quod 
adnorari poteſt, diſcrimine, 8 
Quod ſi jam definire poſſemus differentiam temporis, quo cadem ſtella vel Sydus ad 
diyerlos meridianos a ggreditur, corum diſtinctionem fatis accommodam haberemus, quam 
differentiam fruſtra quis ex circuitione Telluris exſculpere tentaverit, quia horæ ad ſuos 
ſemper meridianos relatæ ſuat & appoſitæ, atque adeo nihil ad alios afferunt, quo 
corum ſitum agnoſcamus; ſcilicet in hujuſmodi revolutionibus, quamvis reipſa mutan- 
tur ſtellarum loci in ratione ſua ad Terram, tamen inter ſe fixæ conſtant & immotæ; 
unde cum quævis cadem ſtella in duos diverſos meridianos ſuccedit, omnia eadem 
=z diſpoſitione eodemque ordine conſpiciuntur, atque eamobrem perinde videtur, ac fi ſub 
l eodem prorſus meridiano hæſerimus. 

; - Hine pater, vel oportere punctum in æquatore, uti polus 3 in colurs, immobile ſuf- 
penſum, cujus acceſſio vel remotio determinaverit Longitudinem, & meridianos dif- 
punxerit, vel invenienda crit alia temporis menſura, quz non pendeat ex diurno motu, 
vel alius aliquis modus, ſi poſſumus excogitare, meridianos dignoſcendi ; Sed nullum 
iſtiuſmodi punctum natura, quaſi ſignum quoddam, nautis expoſuit, vel erexit, nec 
quidem concipi tale poteſt Tellure movente, quæ enim ſtellas quantumvis fixas & ob- 
ſtinatas deſerit, figentem animum derelinquet, præter quod inutile foret obſervationibus 
capiendis; ſiquis tamen certum in quovis Sydere Motum ita conſonum reperiret, ut ejuſ- 
modi ſuppeditaret punctum, g gratum faceret Eruditis; de iſta vero inyentione forſan eſt deſ- 
perandum, aut enim directus in eaſdem partes ille motus ad amuſſim crit cum diurno 
æquandus, {ic ut dum Terra circumagitur, peragatur ipſe, quo ad eandem terrz partem 
ſemper dictum Sydus reſpiceret, cujuſypodi vix obtinebimus, aut cognoſcenda erit pro- 

portio inter motum diurnum & alium datum, fic ut diſtantia poſſit innoteſcere ab eo- 
dem puncto, quod tantundem ſonat ac invenite menſuram * vel motus com- 
munem telluris & alicujus corporis diverſi. 
Hanc alio modo requiſiverunt Aſtronomi, alio Mechanici, illi ex e & Lunæ 
periodis, hi Automatum vi & auxilio; ſed recurſus five reditus cæleſtium iſtorum Lu- 


minarium nimis tardi ſunt, quam ut ſatis frequentes obſervationes exhibeant, & au- 
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reſiſtentiæ; Sed quid hæc ad Vacuum? Nam, quia in ſpatio pleniſſimo vel Solidiſſimo om- 


De Argumentis ad Vacuum Probandam. 


tomatum motus nimis irregulares, quam ut accuratas & veras; Quid igitur reliquum eſt, 
niſt ut omni ſpe excuteremur hujus problematis invenietidi? Rem nihilominus tamen 


adeo momentoſam ne penitus abjiciamus, liceat ſaltem hanc propoſitionem alia, quam 


quæ percrebruit, methodo trutinare, & videamus, annon fas fit meridianos, non menſu- 


ta temporis, verum ſitu & poſitione ſua diſtinguere. 1 
Quæ autem hic deſiderantur ex iis, quæ Vernaculo ſermone Conſeripſimus, erunt 


Supplenda. 


V. De Philo ſophorum Argumentis ad Vacuum Probandum, deque eortim Calum 
nia &. Infirmitate. ee 
E Vacuo tam ex diametro pugnantes ſunt opiniones eruditorum hominum tami- 


9 que inter ſe diſſidentes, vatioque adeo ſucceſſu confutatæ & defenſæ, ut ex- 
iltimare velis omnes fere, qui hucuſque ſcripſerunt Philoſophi, vel falſum ſentire, vel 


quod verum ſit non ſatis tamen exploratum cognitumque proponere; Quot enim, & quam 
munitiſſima, uti arbitrabantur, experimenta adduxerunt alii ad Vacuum confirmandum, 


& quoties in ætherem Subtiliſſimum & auras evanuerunt ? Nulla interea data explica- 
tione ab iis, qui aliam militiam ſequi maluerunt, quid fit iſta tenuiſſima materia, aut 


quomodo etiam corporum dimenſiones poſſet pervadere; Nam & nos, ſi per meatus & 


foramina pateat iter ſolummodo, & materia hæc craſſa quantumvis minuatur, ſatis diſ- 


putaſſe adverſarios lubenter agnoſcimus, ſi res aliter ſe habeat, ne quæſtionem attige- 


runt; Nam, cum Carteſius tanti fecerit imaginariz ſuæ triplicis materiæ inventionem, 


quam Morinum alioſque, ut ipſe ait, de induſtria celavit, tandemque ægre Merſenno 
ſuo impertiebatur, non ſolum veram triplicem ſed infinitam materiæ diverſitatem, gra- 
duſque infinitos, nobiſmet perſuadere velimus ex firmiſſimis & Mathematicis principiis 
nos inveniſſe; Verum, quoniam noſtram hanc diſputationem prolixiorem fore, & nobis 
invitis, præſentimus, quicquid hic fuſius eſſet præfandum, ibi conferetur. Atque Lockii 


i mprimis argumenta perpendemus ; Quod vero attinet ad diſtinctionem inter Ideas ſpatii - 
& corporis, id nequaquam probat non ſpatium omne ſoliditate vel, inquam, Actione ai 2 
compleri, quia ſpatium concipimus, ubi reipſa corpore vel Actione fit refertum, neque vacuo. 


diffitetur Lockius; Prima igitur ejus probatio ex eo dependet, quod nemo aſſeruerit, 


materiam eſſe infinitam; ſolerter admodum & eleganter, precario autem; Aſſerit Quiſ- 
piam; Quid ſequitur? Nihil. Qui enim aliunde nequit Vacuum affirmare, nunquam 


ſuadebit Materiam vel Actionem non eſſe cum ſpatio infinite diffuſam; Non indignam 
tamen rem eſſe, ut videtur, putavit, quæ ad Dei Omnipotentiam confugeret; Ea vero con- 
ceſſa, non eſſe Vacuum, ſed eſſe poſſe, convincit; Tertia probatio ex Natura motus depromp- 
ta eſt; Dividatur itaque, ut velit, corpus ſuum denſiſſimum; Quomodo probatur abſque 
Vacuo partes ejus non poſſe moveri? Apertiſſime; Nempe, quia partes Solidiſſimæ in 
Solidiſſimo corpore a motu prohibentur, iis neque competit motus in Tenuiſſima ma- 


teria ; Probatum igitur oportuit non dari in natura Subtiliorem ; ſed liquet; fi dictum 
enim corpus in partes mittas, quam vis minutaꝭ hujuſmodi autem partibus ſpatium denuo 


oneretur, in corpus evadet conſtipatiſſimum; Sc. natura quævis tota in ſuas partes con- 


ſumitur, poſito ergo materiam non extare niſi Solidiſſimam, omnes ejus partes erunt 
conſimiles, ergo non datur ſubtilior; Quis vero non videt argumentum in circulo trahi ? 
A partibus enim ad totum ductum ratiocinium ad naturam diverſam ne umbra pertinget; 
Syllogifmum ſaltem, certe Metaphyſicum, audiatis, nulla materia ſubtilior habetur, quia 
nulla eſt niſi denſiſſima; Quomodo autem id? Nimirum, quia nulla eſt ſubtilior. 
Videamus jam, an vir Clariſſimus Henticus More felicius rem expediverit; Axiomata ane! © 
ejus ipſi concedimus, damus etiam Cylindrum, tevolutumque concipimus; Ubi vero cæteri > Vacuo. 


fere omnes dormitant, nutat & ipſe, & extenſum, per quod tranſit Cylindrus, Ponit eſſe Raphſon de 


Vacuum; Idem dici poteſt de Curva ejus linea ex telluris & plumbi motu deſcripta, 3 


neque colores in Cylindro quos ad ſecundum ejus argumentum imaginationi, ut ait, in- &c. 


| yo . 1: Raphſoni Ar- 
dulget, vel Subſidii quicquam afferunt, vel Ornamenti. Præter alios autem, qui hanc rem eee, 


tractarunt, cum majori copia, tum nitidiori demonſtrationis appatatu diſſeruere Raph- Vacuo. 


ſonus & Borellus; & quidem ille non inſulſe confirmat in ſpatio pleniſſimo motum, fi 
Cyclico-Annularem Excipias, educi non poſſe, neque iſtum ipſum ad veritatis ſimilitu- 
dinem propenſiorem videri, quia conatus ad movendum infinitz quaquaverſum occurreret 


la 


Henrici More 


"8 


RS r eee 9 N n eee N ee e * - : 
K FU ii PRI OE N. ]ði ß ꝗòê d“. 7˙²Ü¹ m. ̃— w Rabin — r 


6 
en FG Hoes, PN S 2s? ot. Hoe ENS et 
— WO Oe ET FS oe es ATED 


SE. 


: . 
* * = gs rien mur 
: A rn I 


. 
— R FR > 7 9 3 5 7 SSA N * — . 
ö N * 8 SE r FFP ˙⁵˙¹Ai ]¶ ]ũ ů x AE CN ]7’2v. LE SR NG VER n 9 3 4 3 ES a 
ROUT CR Ce DAS La IIA 3 R ER, Os 8338 wo 1-3 n ERIN P ee ee 7¾7 , a EInaed Lage 


W 
CE Lanta TONE OD a IT, 
* of 4 


r 


4 g s 1 
ae 
& 
i 5 1 
A 
a * * 
5 


De. Argumentir ad Vacuum Probundum. 


nia ſine compreſſiſſima neceſſe eſt, ergo, quoniam in hac ſummæ plenitudinis, vel Soliditatis 
conditione langueſcit motus, Vacuum erit neceſſario requirendum. Videat profecto Raph- 
ſonus, quod in alium procudit, ne ſibi regeratur, miſera Verborum colluſio, & in re fere 


Raphſon, Pag. Geometrica miſera . Yee ,] Ante vero quam tantum interruptæ materiæ hiatum 
42. 


Borrell Argu- 


menta pro 


Vacuo. 


tranſiliiſſet, experiri decuit, annon poſſet in medio conſiſtere, vel adprobare, fi modo 
leviter, nihil inter ſummam Plenitudinem vel Craſſitudinem & Vacuum interfuiſſe; 
Quod ad demonſtrationes ejus de Extenſo intimo ſpectat, recte incedunt, ſeu Solitarium 
natur, ſeu cum denſitate Conjunctum, adeoque nequicquam huc conferre videntur. 
Eximius Borellus non aliter Vacui neceſſitatem aſtruere conatur ex diverſis corporum fi- 
guris perpenſis, quæ angulos & interſtitia implerent, atque iis porro, que inter ſe commotæ 


plenitudinem reſpuerint; Sed, quod inique ſemper accidit hujuſmodi argumentis, dum ſum- 


ma cautela poris invigilant, nequa materia ſe per illos ſurriperet, deceptis cuſtodibus aliam 
ſemitam ingreditur, & dimenſionibus, ſi opus fuerit, potita curioſorum oſcitantiam vel labo- 
res caſſos eludit ridetque; Unum argumentum ſui, quantum ego vidi, proprium attulit 


przclarus Philoſophus, in quo negat dimenſiones, quæ ſpatio Vacuo tribuantur, eſſe 


reales, neque eſſe niſi privationes meras; Quod ſi intellexerat vir eruditus omnes quaſcun- 


que rationes, & præterea nihilum, ſequi & ponere rei exiſtentiam, ad quam ſemper relatio in- 


ſtituitur, neque negationem eſſe poſſe ſine poſita quantitate, neque iſta quantitate perempta 


Newtoni Ar- 


umenta pro 
Vacuo. 


quicquam de reliqua abſolute potuiſſe affirmari, quam̃ ratio non attigit, perſpexiſſet. 
Huc itaque proceſſimus, nihil firmatum ſpectatumque invenimus, Philoſophi igitur, 
quicunque a tergo videntur, ſinatis, inſalutati nobis diſcedant, & ad Newtonum, ex quo, 


ſiquo alio, ſaltem ſanum quippiam deſiderandum eſt, adeamus; In tertio Libro diſerte primo 


aſſerit Newtonus Vacui eſſe neceſſitatem ex differentia gravitatis Specificæ; At non vi- 
det Vir celeberrimus Vacuum in Argumento eſſe probandum, Argumentum contra 
ſpatium pleniſſimum vel Solidiſſimum procedere, adeoque aſſumit, quod debuit oſten- 


dere, non reperiri materiam Subtiliorem; Probatur, inquit ; Nam pondera corporum non 


pendent ab eorum formis & texturis; Aſſentior; Ather nec prorſus gravitate deſtituitur nec 
quam pro quantitate materiæ ſuæ minus gravitabit; Forſan fatemur; ſed non differt ab aliis 


corporibus, niſi in forma materiæ, Ergo Fnthymema puta; Nam vel latet propoſitio, vel 
elapſa eſt; Quomodo enim non differt ab aliis corporibus, niſi in forma materiæ? Hoc mo- 


do; Non datur Sc. æther, cujus materia eſt ſubtilior, quia quamvis alia eſt Compoſitio, ta- 


men materia eſt eadem in æthere, quæ in reliquis corporibus; Vel, quia eadem eſt, non 
crit diverſa; Præclare quidem & Argute; Verum, quanta fit opinionum diſcrepantia in- 


telligatis; Ex hac enim differentia gravitatis Specificæ probaverim Vacuum a Natura de- 


CE 1 


pulſum, non niſi in Scholis & Diſputationibus hoſpitari; Ut autem interea huic demonſtra- 


tioni ex ipſo ſuccenturiemus, per ſe infirmiori, ad fecundum librum & experimenta ejus 
de pyxide & globorum oſcillationibus inſtituta retrahimur; Quantum, ad Pyxidem po- 
nit reſiſtentiam ætheris ſubtiliſſimi, ſiqua ſit, debere in partibus internis pyxidis plenæ 


eſſe ſenſibilem, quod negamus; Nam non inde ſequetur reipſa eſſe nullam, quia ſen- 


ſum relinquit; imo a perceptione remotiſſima eſſe oportebit, cum reſiſtentia medio- 
rum minuatur in ratione ponderis ac denſitatis, ſubtilemque materiam a denſitate ſive 
craſſitie corporum horumce ponimus infinite diſtare & denſam tamen eſſe contendi- 
mus; Ex globorum oſcillationibus nihil amplius auferimus; Nam præterea ex infinita etiam 
aeris diviſione, quoad magnitudinem Partium, ſubtilem noſtram materiam nunquam exſcul- 


pes; quoniam aeris particulæ in æternum diminutæ ſuam ſibi denſitatem tuentur, ea 


quam quærimus longe craſſiorem; Duas tamen Propoſitiones affert Sagaciſſimus Phi- 
loſophus, quibus, uti autumavit, demonſtratis placuit experimenta ejus ſuperſtrui, quas 
itaque in tranſitu perſtringemus; De propoſitione trigeſima & octava, ſi ſtatuatur glo- 
bus ejus in canali ſuſpenſus ejuſdem gravitatis ſpecificæ cum fluido incumbenti, ni- 
hil probat Newtonus de ſolidorum motu in fluido Subtiliſſimo, niſi ejuſdem ſecum 
denſitatis, quod vocat, h. e. in ſolidiſſimo- ſubtiliſſimo fluido, quod plane quid ſit fa- 
teor me non aſſequi; fi ponatur diverſæ gravitatis ſpecificæ, vel petit Newtonus, ut 
nulla ſit materia, quæ in ratione ad aliam non reſiſtit, adeoque demonſtrandum reſtat, 
vel iſtiuſmodi materia conceſſa pariter oſtendat, primo nihilum poſſe in globum ejus 
gravitare, deinde ex non gravitante motum vi gravitatis impreſſum generari, & denique 


Actionem & Reactionem inter nihilum & quantitatem eſſe æqualem; Hzc fi proba- 


verit, quæ omnia pugnant, recte ejus corollaria educit, ſi minus, concidunt; Altera ejus 
propoſitio, quadrageſima nempe, eſt item merum ſophiſma, non enim valet, quam ponit, 
proportio, niſi eadem ratione ſit fluidum ſubtiliatum, qua ſolidum ejus Sphæricum 

| augeatur, 


Ne. 
. 
| is; Quid autem 
hinc obtinet? Corporis Sc. infinita denſitate motus amiſſus in dato fluido eſt ad mo- 
tum ejus totum, ut Corporis data denſitate motus amiſſus in fluido infinite ſubtiliato 
ad ejus totum; vel, ut effectus dati fluidi in Sphæricum infinite denſius, ſic effectus 
fluidi infinite tenuioris in aliud Spæricum denſitate datum; h. e. ut finitum ad infini- 
tum, fic finitum ad infinitum; Sed in magnitudine particularum, ut videtur, hæret 
Newtonus, æquivoceque utitur verbo, ſubtiliatum, & quidem ubi iſtiuſmodi ſubtiliatio 
eſt ſimul impoſſibilis & abſurda; Verum Carteſius, contra quem diſputavit, ejuſque 
materia ſubtilis, in hunc errorem, ut auguror, inopinantem oppreſſumque ſtudiis New- 
tonum conjecit, atque ita cæteris ſummi Viri maximis meritis erit condonandus; His 
nititur experimentum ejus globorum oſcillantium, quibus igitur revulſis corruit & ip- 
ſum; Ex hoc tamen experimento, fi accuratius eſſet exhibitum, demonſtrationem Vacui 
dependere Vir magnus profitetur, quod magis mirandum eſt, qui tanto alioquin uſus 
eſt acumine, in tam manifeſta veritatis & clara luce cæcutiret; Hoc enim omnibus Phi- 
loſophis prædicimus, ſi experimentis Vacuum, nec ratione, orent elicere, fore ut inu- 
tilem operam navaverint, & ſe inane potius ſtudium ſuſcepiſſe, quam inane inveniſſe 
ſpatium, fatebuntur. 15 „%%% Co. | 

Poſthæc, unam tandem aut alteram probationem contra Vacuum, ex abundanti, li- Arguments 
ceat adducere; Prima ex infinita gravitatum ratione petita eſt, nam compreſſio noſtræ quædam con- 
regionis eſt, ut pondus Atmoſphæræ incumbentis, & gravitas reciproce ut quadratum e 
diſtantiæ locorum a centro terræ, quod ſi mille, vel millies mille, ſumantur ſemidiame. 
tri terreſtres in altitudinem, in immenſum diminuerur gravitas, atque ergo mediorum 
denſitates, nunquam tamen evaneſcent, quia altitudo columnæ cum linea denſitatum Keill. Intro- 
Logarithmica nunquam coincidet; Neque objici poteſt vacua ubique eſſe interſtitia, duct, ad Ves 
neque noſtram ſoliditatem vel Actionem infinitum ſpatium replere, quoniam hæc lex . 
obtinet in quovis puncto Mathematico dato, & noſtra ſoliditas vel Actio rationem hanc Newton. 
gravitatis plane deſtrueret, cum aer ex hac lege ita rarefiat ad altitudinem unius ſemi- W 
diametri terreſtris, ut globus, unum digitum latus, impleret omnes Planetarum regio- 
nes ad uſque Sphzram Saturni, & longe ultra, adeoque, vel materia ſubtiliſſima ubi - 
que erit expanſa, vel rarefactio & condenſatio eadem. 6 

Aliud argumentum ex differentia gravitatis ſpecificæ deſumitur; E. G. in æquali mole 
ſuber eſt ad aurum abryzum, ut unum ad paulo plus quam octeginta & quatuor, ex 
hypotheſi autem materiam omnem efle ſimilarem, nec ſubtiliorem haberi, interſtitia 
vacua, ſive meatus, erunt-in ratione reciproca; ergo, cum in auro abryzo, vel nulli 
fere meatus comparcant, vel tam minuti rarique, ut penitus ab invicem abrumpantur, 
in ſubere viciſſim materia, vel nulla erit ſenſibilis contra experientiam, vel ita ſparſa & 
poris interrupta, ut ne in contiguo ulla foret partium continuatio, quod fieri nequit, & 
quæcunque denique fuerit matetiz forma, hoc ſemp?r accidet; At fortaflis non ita vi- 
dentur vacuitates, ac ſolidæ particulæ, quamvis æque magnz ; Natura enim vereeunda 
nolit ſe nudam ſpectari, & ſe modeſte ſubducit; Atque hic plane mirabile eſt ita oſ- 
Citanter, adeo craſſe, uno ore, apertiſque oculis, hucuſque erraſſe Philoſophos, niſi 

quod nullo modo gravitatem ſpecificam explicati poſſe arbitrarentur, fi poros & mea- 
tus abjecerint ; Item per experimentum notiſſimum Florentiz captum Aqua ex compreſ- 
ſione validiſſima vix quicquam condenſatur, verum etiam per auri foramina deſudat; Locki Teng 
Nihil dicimus de partium figura, vel ordine, quæ nunquam, ut videtur, tantum renixumtamen. 
poſſent efficere, ex dicta autem hypotheſi per non iniquam vacui & ſolidi ſpatii mo- 
derationem, in partibus Auri ſingulis una Vigeſima fete erit poroſa & pervia, in par- 
tibus Aquæ Reciproce; Hæc vero pars Aquæ ſolida, vel ſpatio circundata eſt, vel ſpa- 
tium ipſt; Si illa ſpatio, inter expreſſionem globus ſuperficie ſua ſaltem vigecuplo major 
per ſpatium trudetur vigecuplo minus, quod abſurdum eſt; fi ſpatium ipſi, partes aqua 
ad invicem accedent ex vi illata in ratione fere vigecupla abſque illo ſudore roſcido con- 
tra experimentum; In promptu eſſet & argumentum afferre ex ſonis per acrem, & in 
vacuo, quod vocant, propagatis, cum motus omnis in fluidum impactus divergit a recto 
tramite in ſpatia immota, pendetque a medii quadam denſitate, ſed omittimus, ne nimis 
longa nobis trahatur oratio, jam etiam prolixa nimis; poſſemque, ni ita eſſet, eadem, que Wallifii Arith- 
Phyſicis argumentis defendimus, & Mathematicis etiam demonſtrare, ex Paraboloeidiun, . [os 
Spiralium, aliarumque figurarum proprietatibus, eademque opera, ſi otium, & vita inte : 
gra, noſtra ſtudia conſequatur, perfectam, quæ enim ſpes mihi affulſit, curvarun & cir- 
culi quadraturam exhibere, cauſaſque & rationesexponete, cur tot ſummi viri per tot ſæcula 

85 N H h h h h h in hujuſmodi 


Objectiones 
contra Alla- 
tam Doctri- 

nam. 


De Am, Gr avitationt; © 7 Bo 
inhujuſmodi pr oblemaris fruſtra elaborarunt z Interea ex his demotifiraiis Auit evidens & ge: 
nuina 3 Pellucidi & Opaci, &, ni fallor, nova colorum Theoria; ex his etiam ali- 
quatenus, quod facile eſt oſtendere, eluceſcit magnum illud Leibnitio, Torricellio, aliiſque, 
in Philoſophia deſideratum, nempe, unde motuum cæleſtium cauſæ, an a motibus æthe- 
ris, vel, quod perinde eſt, ab orbibus deferentibus, ſed fluidis, oriantur, item mate- 
riæ ex nihilo creatio, gravitatio omnium partium in rerum univerſitate ad omnes; 
Miranda etiam illa, quz Newtonus, Halleins, & Archimedes in Arenario, Czterique 
de Angulo contactus & materiæ Subtilitate prædicavere, aliaque innumera hactenus. 
quod ſciam, vel penitus incognita, vel comperta miau, que, {i hujus eſſent . 
currenti calamo exarentur. | 
Duæ tantum reſtant objectiones, quibus breviter e Altera eſt, non con- 
cipi poſſe, quomodo materia in materia moveatur; Verum repetendum eſt, nos materi- 
am infinite ſubtilem aſſeruiſſe, atque ita, ad datam quamlibet, rationem habere nihiliz 
nihili autem nulli ſunt effectus, ergo neque reſiſtit, neque gravitat, neque movet, nec 
movetur, reſpectu corporum, reipſa omnium compos; idem coram accidere videmus, 


corpora enim quæcunque in terra conſiſtunt in ſe mutuo gravitare deberent, cum ta- 


men ejuſmodi gravitas neutiquam ſentiatur, quoniam gravitas hæc eſt ad gravitatem in 


terram, ut ſunt ad terram corpora, h. e. infinite minor; ſic ob immenſam diſtantiam 
Aſtronomi parallelas ducunt, ubi linez revera ad ſe invicem inclinentur, planetas pro 


paunctis habent, & generatim, ea eſt lex naturæ, vel axioma potius, ut inter compa- 


7 imo deſerte aſſerit cauſas nondum eſſe cognitas, quibus corporum barticulæ ſibi invi- 


randum res agant patianturve juxta DR, quam ad ſe mutuo tuentur, non juxta 
quid ſint ablolute. 

Altera objectio eſt, implicare videri, ut in Solido Solidun| poneretur, vel, ut in idem 
ſpatium plura quaſi denſentur ſpatii volumina; in idem quoad longitudinem & Lati- 
tudinem non repugnat, nam quotidie corpus cernimus extenſum in extenſo ſpatio ex- 
iſtere, cum in ſpatium ingreditur, vel antea ab ipſo non occupatum, vel ſecum tranſ- 
fert; primarii autem loci non moventur; & quid ergo prohibet, quin complicationes 
Spatii augeantur in infinitum? Sed nimis excurrimus, & dum de pleno pugnamus, ma- 
teriæ etiam, quam velimus, copia uberior orationi exurgit; ſi vero, quæ diſceptatio 
tantum aliis faceſſit negotium, ſuppeditavitque meſſem adeo ingentem ſcribentium, eam 


intra Diſſertationem concluſimus, quod verboſiores fuerimus, vel Philoſophorum incu- 
riæ, & heu nimiis erroribus, vel cautioni debitæ, vel argumenti huic ſaltem novitati, 


tribuendum judicabitis; Ut autem has Objectiones prorſus, & breviter, Diluam ; Ipſe 


Pono Materiæ Eſſentiam in Actione, vel Vi quadam, Conſiſtere, Diverſas vero Materias 
Oriri ex Viribus vel Actionibus Diverſis; Nemo itaque non Agnoſcet, vel Vim ſive 


Actionem Majorem poſſe Minorem Subigere, adeoque in ipla Movere, vel Majorem 
ſeu Minorem Vim ſive Actionem poſſe Exiſtere in codem Spatio, adeoque Dimenſiones 
Materiæ in iſto ſenſu poſſe Penetrari, vel Solidum in Solido etiam Poni. | 


VI. De M ou, Grovication, G cobeſio tone Materiæ, Eaque ex Immediata 
Dei Altione Profluere. 


MNES, qui hacte nus de 1 diſputarunt Philoſophi, ita in ſalebris & tanta 
in obſcuritate rerum implicati fuerunt, ut ſuæ potius ignorationi involucrum 

prætendere, quod naturæ eſſet detrahendum, quam quippiam ſanum ſpectatumque velle 
afferre videantur; alii quietem, alii partium ſubtiliorum preſſionem, denſitatem alii 
confirmant efficere, ut cohæreat materia, ſed nec deſunt, qui ramulis, & neſcio quibus 
uncis ſalibuſque, navarunt patrocinium, quorum omnium, ſi fuerit opus, facilis eſ- 
ſet diſſolutio, cum vel rem quæſitam expedire ſatagunt inepta verborum colluſione, 
vel inani per immenſam materiam indagine, donec tandem defeſſi id ſolum aſſequun- 
tur, ut eorum perſequendi induſtriam magis, quam felicitatem inveſtigandi, fateamur; 
qui, dum removent tantum difficultatem, non diluunt, perficiunt quidem, ut ea lon- 
ginquitate proſpectus ſenſibus minuatur, infinita autem quæſtione cumuletur rationi. Nec 
phyſicas ſedes cauſaſque motus & gravitationis lautius aperuiſſe judicantur; Præclare 
Newtonus, qui Philoſophus fit inſtar omnium, Virium quantitates & rationes ex qui- 
buſdam poſitis conditionibus demonſtravit, f. pecies carundem & qualitates non attigit; 


cem 


& Cobeſvne Materia, = 
tem adhereſcant, vel ab ſe invicem recedant, Deſperatam tamen eſſe inquiſitionem noi 
putat; in eandem ſententiam profitetur item Vir alius rei philoſophicæ haudquaquam 
imperitus, Vires, inquit, illæ, & Univerſalis in natura efficacia, per omnia lucent, cogni- 
tionem vero noſtram adhuc refugiunt; Itaque omnibus, quas cætera Philoſophantium 
turba adhibuerunt, explicationibus prætermiſſis; Imprimis Legem hanc Pono Naturæ; 
Unionis, five iſtius Proximitatis, qua res maximam, quæ dari poſſet, eſſentiarum conjunc- 
tionem obtinent, paſſiones cum actionibus eſſe reciprocas & æquales in unitis, ſuiſ- 
que tandem naturis conſentaneas. Si minus, vel non erit intima, quæ fieri poſſit, eſ- 
ſentiarum conjunctio, contra Hypotheſin, vel actiones pariter cum eſſentiis ſunt contu- 
maces, immotæ, & incommunicabiles, H e. ſibi ipſis renituntur, vel actio non eſt actio; 
æquales autem & reciprocæ ſunt, quantum enim altera recipit eſſentia, deperit alteri; 
cum experientia porro hæc lex ad amuſſim quadrat, hinc enim dependet Lex tertia News 
toni, quam ut ipſe ex multis conſectariis, quæ in Mechanica demonſtratis convenie- 
bant & velificabantur, comprobavit, ita & noſtra ex eo ſtabilitur, quod & illa inde con- 
ſequitur atque omnia ejus corollaria, quæ licet ad materiam ſpectent, tamen eouſque 
folummodo, in quantum eſt activa, nam quoad ſuam naturam abſtractam, nec pre- 
mit nec reprimit, ſt nulla enim eſt actio, paſſio intercidit, & vice verſa ; neque attinet in 
quibus ſubjectis actio inhæreat, cum eſſentiæ materiales, quod æque nequeant cum invi- 
cem communicari, perinde actiones a ſeipſis arceant, atque diverſiſſimæ quævis e. g. 
cogitantes & extenſæ; hinc itaque præterea in Unione Cogitantis cum Extenſo, in- 
communicabiles ſunt eſſentiæ, actiones vero reciprocæ non item, ſed plane neceſſariæ; 
unde profluit animi cum corpore Sy mpathiæ luculenta explicatio, languente enim & 
laſſato corpore flacceſſit & defatigatur animus, & viciſſim; hinc animi etiam poſt mor- 
tem exiſtentia, phreneſis, paſſiones, Ideæ perceptionis, motus porro forſan cordis, & 
multa ejuſmodi poſſent derivari. Ergo ex hac lege jam confirmata Deus, ſive Mens 
Infinita, quia res cogitans eſt ſua natura activa, quia neceſſario cum ſpatio conjuncta 
eſt infinito, nam ubique exiſtit, vel ſaltem vis mentis infinitæ erit etiam infinita, ubi- 
cunque exiſtit, & nihil poteſt intercedere inter iſtam exiſtentiam & ſpatium, quod 
unionem prohibeat, hinc, inquam, Deus in ſpatium ex neceſſitate ſuæ naturæ agit; 


verum actio hæc non motum producet, motus enim actualis eſſe nequit, quoniam im- Raphſon de 
mobile cum infinito ſpatio reciprocatur, ergo erit Preſſio; Tandemque proponimus, atio R 


Preſſionem laltem eſſe æquabilem, neceſſariam, per omne ſpatium diffuſam, & ad 


omnes partes circumcirca æqualiter vergentem. 
Item Pono pro Naturæ Eege; Partes omni data minores cum omni data majoribus, 
ſeu cum infiniteſimis, quas vocant, Infinitas earundem, omneſque terminos intermedios, 


vinculo communi quodam inter ſe contineri, atque invicem ſe neceſlario cohcludere, 


ita ut data Infiniteſima Infinitas etiam habeatur, omneſque gradus ſparſi per infinita- 
tem; quod prorſus Axioma eſt; Natura in nihilum non abit, niſi vi velut coacta & 
quaſi de exiſtentia ingenti molimine & pedetentim depulia, non ad infinitum ſcandit 
per ſaltus, ſed multa ſerie tardaque progreſſione emenſa & exhauſta; Infinitum eſt u- 
num in ſe, ut {i ponatur infinitas ad intus, quam appellant, ſimul conſtituetur illa, que 
ad extra audit, nam termini ſunt reciproci, nec ſejungi poſſunt; unde pateſcit, cum fit 
natura infinite tenuis, B. e. craſſitudinis infinite parve, ſpatium intimum dico, que, 
neceſſario exiſtit, neceſſitatèm item colligi naturæ Solidiſſimæ vel infinite craſſæ, ita ut 
non magis fit neceſſaria continuitas ſpatii ex infiniteſimis extenſionis, quam ex craſſitu- 
dinis intfiniteſimis denſitas, nempe alicubi, nam ad infinitatem hujuſmodi non neceſſe 
eſt; ut per omne ſpatium extendatur; vel inverſa probatione, dico ſoliditatem vel Spiſ- 
ſiorem Actionem eſſe infinitam ejuſdem ſpatii, vel Tenuioris Actionis, repetitionem. 
Si negetur, ſit ſpatium cum corpore, quod ſemper extenſum eſt in eodem loco quo exiſtit, 
commenſurabile, ita ut utriuſque detur communis menſura, cujus vel eadem erit re- 
petitio vel diverſa; fi eadem, corpus & ſpatium idem erunt, quod repugnat; ft di- 


Raphſon de 
Spatio Reali. 


verſa, non poteſt finita eſſe in corpore, modo minima, quæ poſſit, adhibeatur com- 


munis menſura, quia ſpatium eſt infinite diviſibile de profunditate, ergo eſt infinite 
in materia repetitum, ſic ut nulla diviſione conficiatur ; e. g. concipiamus ſpatium abſ- 
que omni profunditate ſua ſolummodo extenſione æquare dimenſionem corporis in 


ipſo exiſtentis, nempe exponatur globus materiz, cujus diameter ſit unius pedis vel 


unciæ, nam cadem valet argumentatio, ſi ſumantur globi quantumvis parvi, vel etiam 
maximi, huic autem æqualis ſtatuatur globus ſpatii in quo corpus firmatur & recum- 

bit; Si hæc eſſet ultima ſpatii diviſio, ita ut interior adhuc extenſio concipi nequis 
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ret, 8 ui jam diximus, corpus & ſpatium ſunt æquivoca, vel datur ſoliditas, quæ in 


ſpatio non exiſtit, vel infinita eſt extenſio quoad profunditatem. At vero potro atten- 


tius rem perpendenti neceſſitas Soliditatis in ſpatio infinito innoteſcit ex ipfa natura in- 
finitatis; ſi enim ſpatium aliqua ex parte determinaretur, adeo ut minima habita eſſet 


tenuitas, ultra quam progredi {i ſit nefas, infinitas ejus perimitur & evaneſcit, ſed hæc in- 


3, finitas eſt ipſa materia, quoniam res Infinitas ſibi ex adverſo extenſas coexiſtere repugnat, 
ſi. vero infinita ſit ſoliditas, quoad ſpatii multiplicationem, five Actio, eſt, ſua natura, in- 


Cohxfio bine diviſibilis, immota, atque æterna, ſpatii Affectio; Hinc extenſum x PET iQ extenſo ſine 
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fine; & Mathematicorum poteſtates Biquadraticæ, Cubo cubicæ, & cæteræ quævis altiſſi- 


mæ, quas abſtractas exiſtimarunt, in natura reperiuntur, & materia ſubtilis, licet non Car- 


teſianaʒ Item datur in natura plenum, item differentia gravitatum ſpecificarum ſine vacuis In- 
terſtitiis contra Newtonum; Ex his, autem, que ſupra poſuimus, ſequitur primo, de qua quæ- 


rimus, dari materiæ cohæſionem a Dei AGione neceſſariam; deinde id quod Acutiſſimus ; 


Newtonus magno propoſitionum apparatu oſtendit, Gravitationem eſſe omnium materia! 
partium ad omnes, eamque eſſe quantitati materiæ proportionalem; nam per legem pri- 
mam Preſſio ubique eſt æqualis ſpatii intimi ad omnes plagas quaquaverſum, & per 
ſecundam habetur ſoliditas vel Actio ſive materia ex infinita vi preſſionum ejuſmodi æ- 
qualium, ergo conſtat Gravitatio propoſita ; ea vero etiam permanens eſt & neceſſaria 
rerum affectio ex iis quæ dicta ſunt; Hine autem porro liquet materiam, {i ſolitaria efler, 

in ſpatio fore ſuſpenſam, perpetuo ad omnes partes conatu incitatam, abſquc ullo ta- 
men abſoluto motu. Si vero jam plures materiæ portiones in ſe invicem agerent, mi- 


nores quantitates in eam partem, qua fit Preſſio ex majoribus, minus reprimunt, atque 


ita fortiori Preſſioni ſuccumbant neceſſe eſt, unde oritur motus; magnitudines item 
corporum codem modo inter ſe diſcrepant, quo partes ſpatii, que, licet ad magnum 
infinitum pertineant, adeoque nec moyeri queant nec dividi, tamen quatenus ſunt par- 
tes definitz utrumque patiuntur; Interea, nec motuum orbitas, nec gravitationum pro- 


portiones, nec diverſas leges, quibus materia jam formata ſecundum varias ſuas figuras 


vel preſſiones, cohærere poſſit, vel fluere diſſoluta, in præſenti non expendimus; quam- 
vis ex multimoda harumce Preſſionum compoſitione, tum Phænomena cæleſtium re- 
volutionum velocitateſque, tum totius fere terreſtris ſyſtematis natura, quod ad figu- 


ras & concretiones partium ſpectat, vix dubitem, quin poſſent derivari ; Multa ſunt, 


quæ nuda aſſumptione ex præmiſſis facile eſſet educere; nullam Sc. dari in Natura at- 
tractionem, Vim autem Centripetam Newtoni eſſe revera Vim Centrifugam, vel ab 
aliis corporibus Vim impactam, rationes tamen utriuſque eſſe eaſdem; item æſtus ma- 


rium neque ex ſolis & Lunæ conjunctis tantum viribus, neque ex acceſſu vel receſſu 
luminarium, ſed ex diverſa combinatione Preſſionum omnium in Univerſo, ex ſitu & locis 


differentibus; Vim forſan porro Magneticam majorem eſſe differentia inter Preſſiones 
omnes Univerſi & Repreſſionem terræ, unde innoteſceret ratio ſoliditatis vel Actionis 
ejus; ſed hiſce non immoramur. Quod reliquum eſt, ne Quis hæc ita adduci putet, quaſi id 
mihi ſumam, ut Deus nihil ſua voluntate atque arbitrio in rerum univerſitate exe- 
quatur, iniquum enim eſt & perabſurdum, qui tantam molem, etiam infinitam, neceſ- 
ſaria cogitatione, & velut aliud agens, exerceat, agitet, permoveat, illum nequicquam 
poſſe conſilio & ratione adminiſtrare, cum nos ipſi quidem, ſummi Archetypi miſera 
exemplaria, mentis vi ſola noſtrum puſillum mundum vivificantes, & injurias defendere, 
& adjumenta afferre, aliiſque etiam rebus ſuccurrere & adeſſe, non neceſſario neque in- 
viti, ſed volentes & conſulto, poſſi mus. 

Hæc a me Scripta fuerunt, cum Newtoni Gravitationem reputarem eſſe omnium 
Rerum Principium, neque quicquam fere jam etiam Corrigo, niſi quod Aſſeram 
Preſſionem non forſan eſſe Æquabilem per Totam Rerum Compagem, nec Materiam 
eſſe Similarem, vel Proportionalem ipſius Ponderi; Quæ Sententia Celeberrima, 
Originem ducit, uti omnis, ut fertur, Cognitio noſtra, a Pomo; id quod Accepi 
ab Ingenioſiſſimo & Doctiſſimo Viro, pariter ac Optimo, mihi autem Amiciſſi mo, 
Martino Folkes Armigero, Regiz vero en Socio Meritiſlimo ; Quem hic Honoris 


Cauſa Nomino. 
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vn. De Rationibus 1 Eaſque Animo perinde Competere, qua Per- 5 4 
1 8 5 ac Materie, qua Extenſæs. | 


. ; ; | 
FIRART Subit inter tot celeberrimos viros & naturæ indagatores, quos hæc nu. | 
| pera præcipue, uti antiquioris etiam ævi, umbratilis Philoſophia tulit acerrimos, | 
ne unum extitiſſe, qui, cum rationes Geometricæ tam late pateſcerent, eas fuerit aggreſ- 
ſus materiæ ab anguſtiis eripere, & quæ corporum ſuperficiebus tam diu innatarunt, 
in animum capacem ſaltem largumque diffuſas, in ſuam veram & propriam vindicare 
Libertatem; Fuere, qui ſibi finxerunt Deum ſemper Geometrizantem, quando tamen Plats. 
exiſtimabant res omni ratione carentes juxta ſummam conditas fuiſſe & perfectas, lis, 2 
quæ maxima erant præditæ, nullam magnopere vellent accidere, vel minima adminiſt- nn no, 
rari; At vero profecto, quorum contentioſæ & petulantes diſputationes ita animum & tricas Reci- 
intellectum in clamorem ſtrepitumque diſſiparunt, ut ex Geometria Arithmeticam etiam Pere. 
eliminarent, ab iſtiuſmodi hominibus nequicquam eſſet ſperandum, qui adeo propin- 
quam cognatamque ſcientiam a fodalitate rejecerint, aſcituros alienam; quomodo autem ii, 
qui in tantum hiſce ſæculis, non ita pridem elapſis, Analyticam doctrinam excolue- 
runt promoveruntque, & intra limites rationum incluſere tam diverſam diſperſamque 
materiam, cogitationem & animum præterirent, vix ſatis intelligi poteſt : Quod igitur _ 
vel ab aliis relictum, vel perſpectum minus, vel non attentatum deſperatumque acce- 1 
pimus, ſi aut noſtra voluntas aſſequetur, aut exſculpet induſtria, cum nihil eſſe queat 
optatius, quid magis, aut quodnam potius, ſive rerum optimarum cognitioni, ſive Phi- 
loſophorum ſtudiis, vel Religioni veritatique, adjumentum gratulemur? Sed objiciet quiſ- Objectio Pro: 
piam nobis in hanc defenſionem ingreſſuris, apertiſſimis eam nugis impeditam & inep- 1 I 
tiis ſeipſam convellere. Quibuſnam enim fidem facere pos poſſe arbitramur, animum ejuſ- 1 
que affectiones, quo nihil reperias ſimplicius, in lineas & figuras iturum, & in quadrata 1 
velle areaſque dimitti? Imprimis itaque reponimus infinitam elle rem, quæ immane prima Reſpons 
quantum ab extenſione atque adeo a figura abeſt, cujus rationes ad figuram poſſint re- io. 
vocari. Queſi itam ſaltem, {i minus conſequamur, noſtræ diſputationi brevitatem tranſilia- j 
mus, ſi, omnia percurrendo, conemur oſtendere, preſſionem, denſitatem, tempus, veloci- | = 
tatemque, quorum proportiones lineis & angulis veſtitas dedit Newtonus, extenſione va- 1 
_ care; Vis Centripeta autem ita eſt non extenſa, ut neque Animus magis ſpatium reſpuere 
videatur; ſi enim quocunque demum modo ſpatium multiplices, comminuas, aut com- 
mutes, quid inde ex paſſione mera ad actionem conferctur? quoad rationem tamen 
patitur, capit etiam figuram ; Exempla abunde ex Newtono {i eſſent opus, excerperen- 
tur; & quidem generatim, quod fit in ſectionibus Conicis, poſtquam debitas propor- 
tionales obtinuerint Mathematici, abſciſſam nempe rectumque latus, ut & ſegmenta dia- wallifii Sec 
metri in Circulo, figuras abjiciunt, fic quarumcunque virium vel quantitatum proportiones, am. luft. 
ſi nec vires ipſas nec quantitates poſſis, in lineas & figuras licet cumulare, quoniam ra. nitor. ; 
tiones quædam poſſunt inveniri utriuſque communes. Verum, quid perinde ab extenſio- . ligi Arith? 
ne abhorret, atque ipſa non extenſio, que niſi recedat, neque iſta prodit ? hæc tamen janitor, 
figuris, fi Walliſium audiamus, poteſt accommodari, & profecto nullus dubitem, quæ 
radix impoſſibilis vel falfa in Algebra nuncupatur, quin eam aliquando conſtiterit me- 
diam proportionalem in Geometria agnoſcere. Deinde Reſpondemus extenſioni atque 
| ipſis figuris menſuram rationemque competere, non quia vel ſunt extenſio vel figuræ, Reſponſio Se- 
ſed quoniam aliæ ad alias referri poſſunt & cum ſe invicem comparari; e. g. quantita- en 
tes ſpeciebus deſignatæ, quod cleganti demonſtratione comprobavit Florimondus de 
Beaune, in eadem, qua ratione corpora & ſpatia, exprimunt etiam lineas, adeoque 
5 comparationes in Matheſi ſolæ expenduntur, neque vel linez vel ſpatia ingrediuntur 
in computum, qui idem manet in tam diverſo, qui fieri poteſt, quantitatum tenore; 
porro enim notationes Algebraicæ non cum figuris quadrant, quaſi neceſſario, ſed fortui- 
to tantum, & quod figuræ iis legibus ſummittuntur, quas iſtæ rationes inferunt & ap- 
portant, cum interea ita non valeat ſubjectum cui adjungantur, ut neque dubitaret 
Franciſcus Van Schooten in reſolutione Problematis, quam artificioſiſſimam vocat, de- 
monſtrationem compingere, ubi quantitates, quas in eam accivit, eſſent omnes incog- 
nitæ, & rationes ſolummodo poſitioque innoteſcerent; quod idem perfecit Carteſius 


in quæſtione Pappi de locis e quæ ee & ns aliique paſſim Mathematici; 
ſexcentæ 
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ſexcentz vero item ſunt poteſtates, quz nulla conſtructione hactenus inventa poſſunt 
ad figuram & lineas aptari, nam ultra quartam neque proceſſit Bakerus, ſuperiores autem 
non minus rationes Geometricas patiuntur; De angulis contactus & infinite incom- 
= menſurabilibus miranda prædicantur, iſti, quvs Pelctarins & poſt eum Walliſſus non 
= eſſe extenſos contra Clavium & Leotaudum defendetunt, ex Leibnitiano differentiali 
I - calculo & Speciatim a Newtono probantur infinitas angulorum ſeries inter poſterio- * 
res quoſque admittere; quoad incommenſurabiles, quid habet iſta incommenſurabilitas 
cum exten ſione commune? datur tamen Arithmetica ſurdarum, nec rationes ideo e- 
vaneſcunt, quia minus figuratæ. Verum de rationibus diſputatum eſt ſatis, & eas ex ſervi- 
tute duriſque materiæ vinculis in præclariorem patentioremque animi totiuſque natu- 
ræ provinciam, uti ſpes eſt, eduximus; Omnino tamen fatendum eſt, etiamſi rationes 
Materia, five haſce jure optimo a materia & extenſione abſtraheremus, eas, niſi cum ipſo conve- 
be ry rg niant, in animum non recte derivari; nihil autem quod ſciam, ita pertinaciter hiſce rela- 
theſin Exigi tionibus negarunt eruditi, ac ſoliditatem & perceptionem; de ſoliditate in Scholis non 
pote®, ſemel diſputavimus, & oſtendere conati ſumus eam Matheſeas poſſe legibus obtempe- 
nem & Per- re, jam etiam aggreſſi perceptionem, quibus firmatis & conſtitutis, illud glorioſum tmwena 
8 Mathematicis non equidem invideo, miror magis, cum poſthæc, ſi non vana eſt fides. 
nlihil reliquum videatur, quo minus univerſa natura, evoluta, eruta, exuta ex latebris, ante 
conſpectum, ob ora atque oculos, poſita fir, appareat, verſetur, niſi otium & penitior 
SGeometriæ & theorematum in ſingulis caſibus inveniendorum ſcientia; quod nollem 
putetis hoc a me ita eſſe dictum, quaſi quidvis ſolertiæ meæ attribuendum exiſtima- 
rem, neque audeam dicere felicitati plurimum; quid enim, quod inveſtigandum reſtat, 
non amplectimur? quid non ſectamur, diſpicimus? quid, Dit boni, aliud agimus, at quam 
non aſſequimur? Interea non poſſumus non mirari Viros Analyticæ peritos nihil de 
animo ſanum demonſtratumque literatis propinaſſe, cum neque rationem ineptia, ut 
. ex prædictis patet, neque Animi ſimplicitas ex iis, quæ ſumus dicturi, vel; religionem 
Animi Simvli- ullam, quæ prohibeat, injicere Vſſe videretur. Hic itaque tenendum oportet, naturas 
= _ omnes eſſe reipſa ſimpliciſſimas, nec forſan tam abſtractæ, quam reales & vere, haberi 
- tuic Matheſi debebunt, ipſa extenſio non augetur nec diminui poteſt, neque ipſa perceptio, adeo- 
| Bekragature que has naturas neglexerunt Mathematici, id vero attulit mens noſtra finita, ut nihil 
concipiamus, niſi terminis quibuſdam finibuſque concluſum, quorum ad invicem rela- 
tio rationes & ſcientiam proportionalem in mundum produxit, & in tantos evexit 
tamque ſtupendos veritatis incredibileſque progreſſus; Imo & porro, ſi quælibet finita 
extenſio vel perceptio cum ſe ſolum comparetur, eſt item ſimpliciſſima, neque com- 
poſita dici poteſt, niſi ad partes ſive ad minores quaſdam quantitates relatio habca- 
tur; Verum etiam in maxima rerum & animi ignoratione, ſi neſciamus animi na- 
turam, an ſimplex ſit, an ex partibus conflata, ratiocinationes inſtituere ex hypotheſi 
licet, quæ quamvis minus indicarent, quomodo crearetur natura, quomodo creari poſ- 
ſet, commonſtrant; & quidem non raro, quod videre eſt in fluidis Newtoni, adeo 
quadrant corollaria cum Phænomenis phyſicis, ut perditiſſimæ fere eſſet dementiæ & 
pervicaciæ plane inſipientis, fi aſſenſum abſtineamus, quo minus omnia explicari ſe- 
cundum ipſiſſimas naturæ vires & indolem fateremur. Matheſeas hujus hypotheticæ 
in animo unum aut alterum exemplum adducere ſufficiat, tum de mentis ſyſtemate ab- 
Intenfio Per- ſtracto, tum qua corpori adhæreſcit; Per facultatis autem perceptivæ Intenſionem expri- 
ceptionis xque mere velim, qua datis conditionibus certa quælibet perceptio in animum poteſt evo- 
8 cari, adeoque omnes actuales perceptiones potentia complectitur & in eo, quo gradu, 
iz, in mentem imprimuntur, per Intenſionem vero perceptionis, iplam perceptionis quan- 
7 | titatem 3 Jam dico, ſi intellectus in dignitate quavis e. g. duplicata, triplicata, ſubdu- 
plicata, ſubtriplicata intenſionum perceptionis, dato tempore quoquo modo augeantur, 
ducanturque in tempora reciproce proportionalia, erunt æquales; & viciſſim, ſi æqua- 
les intellectus oriuntur ex iſtiuſmodi multiplicatione, datis temporibus intenſiones in- 
noteſcunt; facilis eſt demonſtratio; item, iiſdem poſitis de incremento intellectuum, fi 
quocunque modo intenſiones perceptionis reciproce majores evadant ducanturque intel- 
lectus in tempora æqualia, erunt etiam æquales; Ex his ſequitur ætate provectiores, licet 
craſſiori ingenio, intelligentiores ſunt, quam minus adulti, ſi tamen verſatiles magis & for- 
tiori indole ; hinc & dari poſſunt caſus, ubi juvenes porro natu majoribus intelligentia præ- 
ſtent; hinc itidem ex coætaneis Ephorum prætuleris Theopompo, & committi poteſt, ut 
cujus pinguior Minerva calcaris indigeat currentem præverteret; fin aliter ſuerint pro- 
portiones inſtitutæ, fiet, ut omnia fere, quæ ſunt tum inter hominum, tum brutorum & ani- 


malium 


＋ 


malium intellectus, diſcrimina, diverſæ rationes, variique gradus, quos ad ſe invicem 

obtinent, definirentur; Hæc faciliora ſunt & minoris moliminis. Exempla, quoad anj- atbeſis Ani- 

mus cum corpore ſit conjunctus, ſunto hujuſmodi; Si vires animi motrices ſint in ra- ee pts 

tione æqualitatis cum Intenſionibus perceptive facultatis, inſtrumenta vero corporis in ca,. 

quæ animus exercetur de reſiſtentia in eadem ratione, perceptio erit, ut facultas per- 

ceptiva; Quod fi fuerint reſiſtentiæ in ratione quavis inæqualitatis, ſunt perceptiones, 

ut Reſiſtentiz ab intenſionibus perceptive facultatis ſubductæ, pro quantitate perempta 

 dumpta ſemper æquali poſitiva, fi reſiſtentia major ſit intenſione, fi minor wel nulla, 

ſuppar crit perceptionum ratio; e contra, ſi actiones fuerint in ratione æqualitatis cum 

Intenſionibus, perceptiones item ſunt in eadem ratione, fi in ratione inzqualitatis, 

perceptiones ſunt ut Intenſiones ab Actionibus ſubductæ pro quantitate autem perempta 

ſumpta æquali poſitiva, ſi Actio major ſit intenſione, ſi minor vel nulla, ſuppar erit 

perceptionum ratio; Ex his conſequitur, dari poſſe perceptionis facultatem, ubi nulla ſit 

actualis perceptio, vel actualem cogitationem non eſſe de eſſentia animi; item fieri poſſe, ut Malta hine 

perceptio in animo eliciatur abſque interventu materiæ; & ſi corpore animus poſt mortem e me nog 

diſtrahatur, quod neceſſe eſt, co crit vivacior, quo craſſiora corporis inſtrumenta abje- Philoſophia & 
cerit, atque ſimul paſſionibus, cæteris paribus, magis immunis; e contra, fieri poſſe, Medicina: 

ut drutorum animi intereant; in actuali autem perceptione, vel præterpropter æqua- 

lem, vel minorem, ſemper eſſe reſiſtentiam, quam Vim animi Intenſivam, atque adeo 

minus ſyſtema corporeum in genere naturam debere minori perceptionis facultati ad- 

jungere, unde animalcula minus percipiunt; Quo præterea magis torpore animus labo- 

rat, eo eſſe craſſiores ſpiritus animales, vel facultas crit animi debilior; Hinc etiam ſequi- 

tur. Muſculos nullum ſibi proprium motum habere, quod Borellus putavit, in magnifico 

ſuo opere Poſthumo de motu animalium, in quod moribundus Author divinam, quam 

animam efflavit, inſpiraſſe videatur; item de humana mente judicandum eſſe ſecundum 

id cujus eſt capax, non ſecundum id quod ſit, & quamvis homines forſan inyeniantur, 

quos ne brutis præſtare affirmaveris, non inde ſequitur reipſa & in ſua natura non brutis 

illos præcellere; porro contra Lockium identitatem perſonæ non in conſcientia, ſed percep- 

tionis intenſione conſiſtere; hinc denique patet, cur ingenii tarditas plerumque intellectus 

gravitate & pondere compenſatur; cur Lethargia alii tenentur; cur ex nimio cibo ſopor 

animum invaſerit; inſania, voluptas, cruciatus, ſomnus, deliquium, cæteræque animi af- 

fectiones omnes fere, quas experimur, hinc liquido conſtant, totaque animata natura; 

Adeoque, ſi nullum aliud argumentum ſuppeteret, quo probetur animi Matheſis, fat 

eſſet, poſita ejuſmodi Matheſi, tot tamque varia ſenſatæ naturæ phænomena recte ex- 

plicari; Quid autem aliud fit in Mathematicis Philoſophiæ principiis Clariſſimi Newtoni? 

Quid porro in demonſtrationibus Extenſionis? Omnes nempe Geometræ in hac via inſiſtunt, 

ut ex quibuſdam poſitis, quid deinde conſequeretur, oſtendant, an hypotheſes veræ ſint, 

necne, parum ſolliciti. Verum nihil etiam magis ſentimus neque in ipſa extenſione, patur Onanti- 

quam quantitatem in animis & perceptione exiſtere; præterquam enim quod quotidie vi- tas tum in Per- 

demus, homines iiſdem fere vitæ inſtitutis præceptiſque utentes, atque pueros admodum, dagen, ”_ 

ingenio nimium quantum diſcrepare, cujus nulla reddi poteſt ratio, niſi quod ita ſint in Extenſione 

nati; bruta adeo ab hominibus diſtant & alia quædam animantia a brutis, ut non ip- Materiæ. 

fa corpora ſenſu carentia perfectius cernantur & verius magnitudine & mole a ſe in- 

vicem abeſſe, quam perceptione & animis iſta; Speciatim autem de perceptione, nemo non 

novit Muſicam ad Matheſin pertinere; Quid vero ſunt ſoni, niſi perceptiones, adeoque 

quantitatem accipiuny? Nam e. g. eadem chorda æquabilis & æqualiter tenſa ſonos e- 

dit Longitudinibus rgciproce proportionales, ſed perceptiones ſunt ut ſoni, ergo chorda, ſic 

tenſa, perceptiones in hoc caſu producit Longitudinibus reciproce proportionales; Cæte - Ergo ſunt Pſy- 

rum, ne ſuppullulanti Orationi concedamus, hic tandem modum ponimus, atque ex iis, <bcometriz, 


De Rationibus Geometricis ad Animum Applicandit. 75 


Be , . . | 1 pariter ac Geo- 
quæ prædiximus, AXero Rationes Geometricas etiam Animo, qua percipienti, com- metriz, Ele- 
petere, & æque dari poſſe Pſycheometriæ, ac Geometriæ, Elementa. „ menta. 
VIII. Medi- 
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VII. Medicine Collaudatio, froe Oratio Habita ante primam Hmiciſſ 
mihi Viri Thomæ Hewett A. M. Diſputationem pro Gradu Dottoratus in 
. Medicina, Jun. 28. 170% wh | 


FAUANTO in Honore ſtetit inter cæteras ingenuas Artes Medicina, quanta bene 
volentia, quo ſtudio, quam ingenti plauſu, omnes Gentes, Sæcula, Virorumque 


cuncti ſigillatim Ordines hanc palmariam Scientiam proſecuti ſunt & amplexi, Vel. 


trum Neminem, Academici, latet, qui illam tantis, neque imprudentes neque infcii, | 


tamque amplis Dignitatibus exornaſtis; ZEſculapium inter Deos Antiqui retulerunt, 


nec tam propter radios lucemque, quam propter Virtutes Medicas, Veneramur Apol- 
linem; Vos autem, dum iſtam inanem futilemque gloriam indignam eſſe, quam confere 
rent Sapientes, judicatis, certiſſima eos condecoraſtis laude, cum non Diis, verum Maxi- 
mis Hominibus, Veſtros Æſculapios velitis annumerariz Maximis inquam, quibus e- 
nim Animi facultatibus, qua ingenii vi & acumine, quo rationis momento & gravi- 
tate, quibus & ipſi brutis præſtant, cæteris Hominibus præcellitis, iiſdem, quos ad hun 


Ampliſſimum Gradum evocatis, Vobiſmetipſis prætuliſtis; Neque eſt, quod miremut 


Medicos tantam omni ævo nactos fuiſſe Dignitatem; Qui enim ſunt illis, vel ſumma 
Indole vel Eruditione omnimoda, vel quolibet genere Laudis præſtantiores? Philoſo- 
phiam, Matheſin, aliaſque optimarum Artium Diſciplinas, ſi modo ſeorſim extiterint, 
impenſe admiramur, in Medicina autem ſolum conjunctas non perinde ſuſpicimus, ac 


| ſtupemus, ita ut videatur quaſi Natura velle ſuum Numen affirmare, cum ſui ſtu- 


dioſos tam Divina, & velut infinita certa quadam, cognitione remunerarit 3 
Quzcunque, Terra ſuffecerit Mortalibus, promiſerint Sylvæ, generarint Fluvii, Fodinæ 
etiam ſuppeditarint, Omnia ſunt perſpecta huic Scientiarum Magiſtræ & penitus explo- 
rata, Quæ non ſatis eſſe Gloriæ ſuæ ducit has ſuperas Regiones incredibili & ſingulari 


Virtute ſibi eſſe perdomitas ſubjectaſque, niſi, quod poetz de Hercule illo perhibent, 


in ipſius Erebi fauces Plutoniſque Regna aſſerat Victoriam; Neque minus callet 


Animalium Naturam, mirandamque compagem, quam cum Deus efformarit ſuo ſo- 


lius Numine, ipſa ſecundos ſibi vendicat honores, dum poteſt conſervare. Quid. ta- 
men minuta hæc & exilia, ft cum aliis conferantur, commemoremus? Non enim ih A- 


gris & Sylvis, in Fluminibus, in Terræ Animantiumque Viſceribus Rimandis verſatut 


præſertim Medicina; Aggreditur porro ad Maximarum rerum ſcientiam, ſi quidem 
Animi & Corporis ingenium ſit dignum, quod cognoſcatur; Id vero adeo probe fibi 
inveſtigatum, omnibuſque numeris intellectum habet, ut in illud ſingulos Nervos in- 
tendi, in eo ſolum deſudari, merito arbitraremini, cum ad alia reſpiciatis, ex iis tan- 
tum integram ſuam Laudem nihilominus Gloriamque requirere; At quid majus dicl 
poteſt de Medica Arte, quam cum Deus ipſe ſummam Poteſtatem Sapientiamque de- 
monſtret in Mortalibus ab interitu Vindicandis, Medicina etiam ad Deum ipſum pro- 


pe accedat liſdem ſalutem tribuendo. Hanc præclariſſimam ſcientiam, Doctiſſime Vir, 


hodierno Die profiteris, quem redditum tandem tuis, ac reſtitutum Academiæ huic, 
ex Animo gratulamur; Non enim recepiſtis, Academici, Virum leviter hiſce re- 
bus imbutum, aut in earum cortice, vel primo limine, hærentem, ſed Medicum 
Ingenio perfectum, Induſtria elaboratum, atque omni, cum Doctrina, tum etiam accura- 
ta experientia, maximaque ſolertia, inſtructum & abſolutum. Nihil itaque amplius ad- 


dam, ſi prius monuero, ut te fortiter erigas & accingas, ad defendendam imprimis tuam 


ipſius opinionem Argumentis, deinde ad ſummi Profeſſoris tela pro Virili retorquenda; 


Et, quam famam plurimam, Ingenioſiſſime Vir, ex Remediis adhibendis apud Londinen- 


ſes tuos jure reportaſti, eandem utinam ex propugnandis aſlerendifque etiam apud 
hoſce graviſſimos Viros impræſentiarum Conſequare. NS 


N. Colas 


© Collandatio Juris Civilu. 


IX. Collaudatio Furis-Civilis, five Oratio habita in Scholis Baccalaurcorum 
Cantabrigis Jun. 25. 1707, cum Thomas Paske A. M. Vir mihi Ami- 
ciſſimus diſputavit primo pro Gradu Dodtoratus in Jure-Civili. 


UM tot Videam hiſce in Jure-Civili exercitationibus Viros celcberrimos & 
ſpectatiſſimos vacare, Locum autem hunc Muſis jucundiſſimum amiciſſimumque 
adeo frequenti & ingenua Literatorum juvenum turba decoratum, recreatur mihi pau- 
lam Animus ac reficitur, Dolenti Vices tam præclaræ atque admirandæ ſcientiæ; Quis 
enim, niſi fuerit Reipublicæ imprudens penitus, ignaruſque vitæ communis, & ab om- 
ni fori judiciorumque ratione alienus, Quis, inquam, Mortalium non perſpicit, nec 
ſine aliqua Commiſeratione, tam Veterem Laudatamque Diſciplinam jam tandem, cum 
apud cunctas fere Gentes ac Societates viguerit, apud Anglos obſoleſcere? Nonne 
cernimus ubique, municipia, civitates, provincias univerſas, aliis Hodiernis, Lautis 
quidem & Sapientiſſimis, Legibus regi palam ac gubernari; Nulla non tribunalia oc- 
cupata ſunt, arrepta, obſeſſa a Viris, licet optimis & doQtis, tamen ſuarum ſolummodo 
forſan Popularium Inſtitutionum peritis, quorum nonnulli minus Modeſti, & in has 


Scholas, mediusfidius, veſtraſque Eruditas lites, tuamque porro, Digniſſime vir, illuſtrem 


Cathedram, neſcio an invaderent, niſi harumſce rerum ſua ipſorum Inſcitia, hujus autem 
Loci Auctoritas, tamque venerandi Cœtus gravitas & exiſtimatio, prohiberent; Rejecta 


itaque & deturbata a Reipublicæ Gubernaculis, eliminata foro, judiciis exterminata, 


omni demum patrocinio exuta Dignitatiſque ornamentis, velut Aſtræa quædam, non 
ficta illa, ſed vera, ex hominum conſortio exacta, ad vos tandem Juris-Civilis Pru- 
dentia confugit, imploratque veſtram opem & fidem, ut, de cæteris ſuis Hoſpitiis 
detruſa & depulſa, hic ſaltem Sedem ſtabilem, certumque in ſeram poſteritatem Domi- 
cilium, conſequatur; Hic ſemper Romana Lex floreat inter Optimas Artes, & quæ o- 
lim Maxima cum Gloria per totum Terrarum orbem dominata eſt, Gentes vero Po- 
puloſque conſtituit ſumma cum æquitate, & in ipſos Reges nobile ſplendidumque pro- 
pagavit imperium, ſinite, plurima jam confecta ætate, innumeris Laboribus perfuncta, 
feſſa denique quaſi & laſſata rebus adminiſtrandis, apud vos tandem otio non indecoro 
deliteſcat; At quis interca tam glorioſam, tantam, tamque potentem rerum Domina- 
tricem has in anguſtias redigi ſatis mirari poteſt, aut dolere redactam? Cui tamen 
hac ipſa ex ſua humilitate maxime cedet in Gloriam, quod, cum Romani populi Decus, 
& Robur, quo nihil unquam extitit pulchrius aut præſtabilius, ex rebus humanis exceſ- 
ſerit, Juſtitia ejus & Prudentia Civilis hodiernum uſque ad Diem etiam fuerit ſuper- 
ſtes; unde colligere licet, quanta Vis inſit in Romanis Legibus, cum Romana arma, po- 
tentiamque, ſuperarit; Dii boni, quam tuam, Divina Roma, providentiam, ſeveritatem, 
ſapientiamque ſingularem, in Statutis ſanciendis, conficiendiſque Legibus, haud aſſequimur! 
Omnia tibi ſunt ſummo jure, ſummaque Religione, cauta & proviſa; Nihil non, inſtitu- 


to Præclarum, ordine Venuſtum, oratione Eximium, nec minus ad aliorum Licentiam 
comprimendam, quam ad tuam ipſius Abſtinentiam, egregiamque Modeſtiam, explican- 


dam Accommodatum 3 ita, ut vix dici queat, an magis fuerit Conſentaneum iſta tua De- 


creta alios amplecti, vel iſta te aliis imperare Magnificum} infra. quorum ſplendorem 


dignitatemque tanto magis in ferendis ſuis cæteræ Gentes conciderunt, quanto mi- 
nus poſſent ad iſtam Urbis Imperioſæ præcellentiſſimam Animi Magnitudinem aſ- 


ſurgere; Quæcunque Prægrandia, Animoſa, Stupenda, Romani Nominis ſemper 


fuerunt propria; Attoniti & Mirabundi legimus Triumphos celebratos, extructa 
Theatra, Maria in terras immiſſa, & adverſas Claſſes media ipla in Arena Dimican- 
tes; Nullum autem extat monumentum mirabilius hujus excelſæ & generoſæ Indolis, 
pene dixiſſem, majonis Humana, quam ſuarum Legum abſoluta conſummataque De- 
ſeriptio; in quibus adeo cuncta ſua ſibi conſtant, ut videatur Roma vix, alio conſilio, 
ſuis Armis Gentes deviciſſe, quam ut Legibus devinciret, & Libertatem iis ademiſſe, 
non ut ablatam conculcet, ſed remitteret ipſis exornatam. Quod ad te attinet, Doctiſ- 
ſime Reſpondens, ſentio propemodum his oculis, mehercule, Juſtiniani cineres exultare 
de patronis tantis, talibuſque ſuis, cum tu, & ſine, ut Lateri tuo adjungam iſtum Ami 
cum tuum Regalem, Virum omni Laude non modo dignum, verum etiam ſuperiorem. 
cum vos, inquam, tam benigno Animo Succurritis calamitoſæ, & abjectæ fere, Diſcipli 
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n; Erigatis obietibe Deos, W N 2a, camque, qua olim pollebant, aidtotts 
tatem imperatoriis Legibus in poſterum Vindicetis ; in præſenti vero talem, Ornatiſſime 
Vir, te præbeas impextiaſque toti Academiæ, qualem Omnes Expectamus ex ingenio ifts 
tuo, quo uſus es maxime, ex caritate autem & gratia, Us apud 19898855 N lum. 
800 ac . . * Vovemus. „ 1 


ö ; 1 1 
f | 


* Gratulotio $7 x piſeepum "OP EVR Moore, * T. p. "FI 
3 FO mi mei Amici Caroli Morgan, A. M. Magiſtri * Ms 
. & quadantenus Patronum Meum. 5 


UANTO cum Gaudio accepimus Tuam, 1 Amddüm Pater, Hecke 
I nem ad Elienſem, quem præter cæteros jure merito es Adeptus Epiſcopatum, 
vix concipi poteſt, ne vix enarrari; Ita nempe, hos tibi maximos, paritct ac judicio 
Summæ Reginz, omniumque conſenſu & comprobatione, apprime debitos honores 
gratulamur, qua mente, quove animi affectu & ſtudio, hujus ipſius Collegii, horum- 
que, quos incolimus, parietum, Majeſtatem, Decus, Gloriam, amplexaremur; Illud e- 
nim vinculum velut inter tuam, Ampliſſime Præſul, atque hujuſce Aulæ dignitatem 
intercedit, ut quicquid ornamenti præclaram iſtam tuam Doctrinam Pietatemque con- 
ſectetur, videatur etiam aliquomodo in ſe redundare ; Accedit porro ad Noſtram Læti- 
tiam, non ſolum, quod tanta huic Collegio Gloria contigerit, ut Suos ad Supremum fere 
Eccleſiæ faſtigium conſpiceret evectos, verum etiam, quod Deus Optimus Maximus id 


eum effet E- præterea in ipſius felicitate poſuerit, ut Præſentes eoſdem videat Patronos; ut, cum 
jon, my antea nimis longo intervallo remotus in clientelam nos pro Summa tua benevolentia 
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aſciveris, propriori jam amplexu comprehendas, ac foveres ; Deo itaque, Imprimis, 

maximas Gratias habemus, qui ſuo Numine & Providentia, talem, tantumque, huic 
Collegio conſtituit Fautorem, Deinde impenſe precamur, ut quæ Exiſtimatio ad tam 
ingentes Honores Veſtram Dominationem perduxcrit, Eadem ad Maximos: ewe pro- 


ſequatur. 15 „„ 5 


X I. Oratio Panegyrica in fe Gulielmum, apud Nonas Novembris 1 70, 
4d Prænobilem Virum, mihi autem, & Amico meo, Humaniſſmum Patronum, 
Thomam Holles, Ducem Precellentiſſ num de Nowo-Caſtello. 


A Te principium 5 Tibi Deſinet; 58 8 Virgil. . 8, 


> EDIT jam iterum ille Dies, F qui huic Gent, * Nobis om- 
nibus ſalutem, lætitiam, libertatemque attulit; Dies, tantis, tamque egregiis me- 
morandiſque Deorum beneficiis, præſenti numine, ſolenni fere in terras deſcenſu, in- 
ſignitus & ſuperbiens, tot præclaris, ſplendidiſque ſupplicationibus illuſtris, tam vario 
gaudii apparatu & ornamento cumulatus, ut ipſe quidem tandem veſtibus abjectis pul- 
lis, quaſi jam timere deſineret, exultare videatur; Graviſſimum periculum, poſt homi- 
num vero memoriam crudeliſſimum ac maximum, in totam hanc Gentem & Rempub- 
cam deſtinatum, hic dies, ad ſalutem fortunaſque Britanniæ pluſquam fatalis, nobis 
noſtriſque patribus propulſavit; Quod ita magnum fuit, & omni intricata ratione 
perplexum, ut neque jam, tam ſalutem conſecuti fuiſſe videamur, quam experti con- 
vincimur, non tam miramur, quam ſtupemus, non tam ſentimus, quam cernimus; 
Utinam vero hic eſſet Conſiſtendum; Nobis, quod potuit, vel inimicorum ira adi- 
mere, vel læſorum indignatio abducere, vel ſceleratorum furor detrahere, quod Patria, 
vel Conſuetudo, vel naſcendi Ratio, vel Religio, charum aut jucundum efficere, Con- 
juratio hæc, quæ hodierno die patefacta eſt, abſtuliſſet; Quid hominibus eſſe debet 
majoris rei ſua religione ? Illa ita periclitabatur, ut Dii ipſi præſentes, paludati, pro- 
priis fere armis & telis, in procinctu, ſuis altaribus adſtarent, ptopugnarentque; Quid 
poteſt eſſe libertate dulcius, aut acceptius? Quid patria amabilius? Quid, quam ſua 
ſibi ct domus, quam natale ſolum, quam cujuſque fortunz, quam otium & vitæ 
tranquillitas, c carius aut delectabilius? Quid autem non vobis ex his, Proavi, a Diis 


etiam oblatum eſt, cum ne ea, —_ enim de illis timere, poteritis? Quid non 
© recepiſtis 
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Oratio Panegyrica in Diuum Guia mum. 
keceplſtis ex ipſis pene fati faucibus ereptum? Has, has Sedes Muſarum, Academici, 
quas incolitis, literarumque domicilium, periculi hujus invidia jam fere abſumptas, vobis 
redditas videtis, reſtitutas, ab interitu vindicatas; ut hi parietes, intra quos continemur. 
ut videtur, participes eſſe geſtiunt gaudii & lætitiæ omnium communis, qui ornamenta 
ſua, & auguſtum decus, imo quod ſint, accepta referunt, hujuſce Diei Fauſtitati, 
Deorum autem immortalium numini & munificientiæ; Ut, quid pronunciare dubitemus, 
quod de Trojæ Meœnibus perhibent, hos parietes, Deorum opere, Diis etiam meren- 
tibus, extrui & ſurrexiſſe? Tantum vero extitit hujuſce diei periculum, tot malis re- 
fertum, ut Dii, mehercule, huc in unum Scelus tam multas calamitates contuliſſe vi- 
deantur, ne non omnem rationem & opem expediendæ noſtræ ſalutis in unum beneficium 


conferrent; Tantum, quam pene effetum, quam pene illatum fefellimus, eluſimus 


Clandeſtinum adverſus Univerſam gentem Angliæ conſilium initur; Rex Optimus, 


Nobiliſſimorum Plebeiorumque Senatus laudatiſſimus, Regni totius flos & principatus, 


deſignantur ad Cædem; Conducta eſt Cella; Conjuratores ſacramento rogati; Vis 
incredibilis Nitroſi Pulveris ſub ipſa Curiz Contignatione in Cellam coacervatur & 
_ adftruitur, peſti ligna ferrumque circundata; Cuncta recte atque ex animo inſtituuntur, 
comparantur; Conjuratores nihil prædicant, produnt nihil, Omnes tacent, Altum ſi- 
lentium; Poſtero Die convocandus erat ſenatus; Nihil de Conjuratione prolatum, ne 


ſuſurratur quidem; Acceſſit Carnifex, Cellam ingreditur, Rem perficit; At quo ſe 


verterent Proavi? Num ad arma confugerent? Ubi vero hoſtes? Comparent nulli. 
Num promiſſis atque mercede agendum ? quibuſcum? qua de re? quam ob cauſam? 
Non conſtat. Quomodo autem malum exſculpere aggrediantur, quod nec pateat eſſe 
defoſſum ? Latet conjuratio, Obmuteſcit, Elinguis eſt ; Imo tot nodis involutam & im- 
plicatam Tragoediam, quem Deum oportuit invocatum, qui ſatis dignus eſſet ad expe- 

diendam ? Hzc Conjuratio, hæc ipſa, unis literis, illæ vero ad hominem datæ & ma- 
lum & ſceleri cupientem, ambigua etiam ſcriptura, deprehenſa eſt, patefacta, illuſtrata; 
Scelus, quo nihil fuit ex Naſcente hoc rerum Ordine improbius, nihil crudelius, nihil 
cautius, nihil proviſum melius, propiuſve effectum, multorum annorum elaborata 


lambendo & efformata proles, ſpes & deliciæ Romæ, ſine hominum providentia, ſine 


ſolertia, ſine ratione conſilii, fractum eſt, irritum fit, in auras diſſipatum. Quod etiam 
prius periculum irritavit & auxit, jam ornat cumulatque beneficium; ſervamur ante- 
quam metuimus, nec Dii ſe iraſci faterentur, priuſquam declaraſſent ſe condonare; 
Quid vero? Tanta rerum conſentiens, conſpirans, continuata cognatio, quem non co- 
get affirmare, Nos, Rempublicam, Bona, Fortunas, atque hanc celeberrimam veſtram 


per totum literatum orbem Academiam, integram vobis & incolumem, invito pene 


& reluctante fato, Dei Optimi Maximi Numine Divino Præſentique, Setvari? Neque 
enim literæ commiſſæ eſſent, neque ad alium hominem delatz, neque ipſis literis de- 
prehenſa eſſet conjuratio, niſi huic tantæ audaciæ a Diis immortalibus conſilium effet 
ereptum. Quidni etiam illi hanc gentem ſibi charam in tanta pericula adducereꝝ 
ab iis liberata majori voluptate perfunderetur ? Etſi enim, nihil eſt magis opte 
quam intrepida, æquabilis, perpetuaque fortuna Reipublice, ſecundo otii & franquilli- 
tatis, fine ulla turbulenta ratione, curſu, tamen, fi nobis pacata a terrore, periculiſque 
ſecura, omnia fuiſſent, incredibili quadam, & pene divina, qua nunc Deorum bene- 


ficio fruimur, lætitiæ voluptate caruiſſemus. Quid divinius hominum generi a Diis ſus 


peris datum eft, quam ſua cuique Religio? Nobis vero, & propter ejus elegantiam & 
ſanctitatem, & propter innatam quandam & inſitam noſtris ſuperſtitionem, vita fortuniſ- 
que eſt charior; Quid magis delectat, quam ſua quemque patria, quam vita & ſalus ? 
Tamen, non tanta Jucunditate illas a majoribus nobis traditas accepimus, quanta ſervatas & 
quaſi reſtitutas amplectimur; Ex qua enim re majorem voluptatem capere poſſemus, quam 
ex felicitate, cujus compotes ſumus, non fortunæ arbitrio, ſed Deorum ſingulari bene- 
— quam ex Religionis & Reipublicæ Diſciplina? Quam Dii, tam mirifice conſer- 
vando, ſe comprobare oſtenderint, pro qua, nobis, & hac gente, propugnarint, quaſi ſuas 
ſedes cælumque defenderent 5 Nam, ne Dit ipſi profecto, adeo tacituraum, ſui fallax, tam 
inhumatum, ſepultumque ſcelus, explorare ſuffecerint, niſi, quemadmodum, cum ſuo 
Cælo timerent, non ſolum in Cæpia & Animalia, ſed etiam ſc in Vectes & Sarmenta in- 
duiſſent. Illud nimirum eſt, Nos huic genti, totique populo Anglicano, Exitium conſi- 
lio crudeliſſimum, genere perditiſſimum, ratione inferendi inauditum, periculo ſane maxi- 
mum, defenſum depulſumque hodierno die celebramus; Beneficium quidem ſummum, 
5 Ted en icd 1 tantum a Majoribus; Fidem habemus, non Oculis intuemur; 
d IIii iii z Gaude- 


a <) 
> 
WY 
pl 2 
1 
£ 2 
3 
4 
 - 
— 
* 


* FRI x\ "x 8 8 : 
* 5 2 2 N £5 n OY ns LP PIER 5 3 
pate Oy: i Eats 64 oe 8 — 99 8 CS... 88 5 1 1 
F r F n 3 A : 5 
1 : Wonne 6 r 
* 8 * 


1 2 WA Ft RY ES. As oy = 28 "hy 
ER WS 8 8 . Sz 
LEGS ear Roy et 


. 
n 


— — 


Ly Lot > 


AD Lad — 2 


— 6 J 


- cd 


| it 3.56 55 $ " ; 28 FE. Fa? F 3 8 Se 8 1 get p 
2 N * - ; Wks . 3 ; > . ; 
Re 4 _ 3 1 5 3 1 I x 25 5 L { 1 F 7 F g 1 „ * 7 1 SY & 
c . N ; tt * 1 1 ee De LN + „ 2 N 
9 * . "pv £3 * * „ 6 * us 
8 * - : vv , * 2 * *% e 0 Ii 64 Dep N N gs p * N - t N 7 
* 4 91 - — . 1 : * g * 5 L * . | 2 22 wh ; . 13 b 1 * . f . 
x R 8 7 © : N 9 1 8. 5 T Se 1 F 5 #/ MD N 
4 F 5 - I _ : N q * 
7 * 1 


= Gaudebantde ſua falute Proavi, Nos etiam Feſtumdilexinius; Nuno vero vivi, videtitelgus = 
= hic adſumus, & veneramur; Vidimus enim, Academici, ſub hoc tempus, cum Dit, 
Diviſque permiſtus Gulfelmus, huic iterum genti perituræ ſuo numine atque auxilio 
= præſentes ſuccurrerint z Cum, non domiciliis atque teQis, ſed etiam templis atque delu- 
bris ſceleratos ignes denuo illatos, & jam prope ſubjectos, reſtinxerint, gladios in rem- 
publicam eductos repulerint, eorumque aciem a veſtris omnium jugulis retorſerint; Vos 
Teſtes eſtis, qualem & quam duram ſervitutem, jam in Cervicibus agentem, hic Dies 
Nobis, noſttiſque Capitibus defendit, qui non poteſtis non reminiſci, cum acerbiſſimo 
animi ſenſu & dolore, quando auctoritate hujus florentiſſimæ Academiæ projecta, Om- 
nia nutu atque arbitrio gubernarentur Franciſcorum, neſcio quos, perditiſſimorum 
' hominum, atque omni ſcelere Vincentium ; Teſtis eſt Oxoniam & Collegium Magda- 
lenſe, quæ perduellionis arguitur, que erat temporum incommoditas, quod fe, ſuos mo- 
res, & inſtituta, defenderet; Teſtis eſt Londinum, quæ luctu & lachrymis cooperta 
ſpectabat, cum Reverendi Epiſcopi, homines ſanctiſſimi & integerrimi, ſpreto eflent 
jure, invitis legibus, in carcerem detruſi; Teſtis iterum atque ſæpius Londinum, quæ, 
periculi timore Oppleta, vidit tormenta bellica, totumque civitatis armamentarium, 


= | in ſe dirigi, contra tecta urbis, contra templa, & vitas civium ; Teſtes ſunt omnes per 
3 Regnum & hanc Gentem provinciæ, omnes provinciarum civitates, vici, villæ fere, 
5 & tuguria Teſtes, Quæ, vel ſuis immunitatibus & privilegiis orbata, vel ad arbitrium 


mutatis & in pejus relatis donata, vel iniqua vectigalium irrogatione, alieni militis vi, 
injuriis, ſcelere, conſumpta, omnia municipali dolore & armis oppreſſa, libertatem a- 
miſſam, perditam, ingemiſcebant, & Rempublicam cum ultimis miſeriis colluctantem; 
mutum eſt forum, elinguis curia, tacita & fracta civitas; ut ne videremur majoribus 
noſtris patientia ſcelerum futuri poſteriores, periculo vero multo priores; quo iis pa- 
retur exitium, Rex erat tollendus, quo nobis, ne conſtituendus quidem; ibi ſenatus remo- 
vendus, hic ne convocatur; tum comparandz copiæ, nobis bellum inſtructiſſimum, di- 

rectæ acies, miles inſolens, ante fores, in domo, in penetralibus, ante lares & focos 
verſatur; Quid vero poſthæc ſuſpicandum eſſet proavis, quod non eſſet nobis timen- 
dum? Eadem ferox & effrænata audaxque Religio noſtrum periculum inſpiravit, eadem 
ſimultas, indignatio eadem, quæ olim tantas tragoedias pene excitaſſet, totamque vi- 

rorum cladibus cruentaſſet Britanniam; At vero hoc eſſet beneficium, ſi Religio tantum, 

crudelis licet, ſcelus ſtimulaſſet, nos, omnes miſerias & calamitates, quas hoſtium Furor. 
quas ſervorum Dominatio & Imperium, quas Gens, parentibus truculenta, nata barbara, 
inter feras & lupos enutrita, immanitatis diſciplina inſtituta, moribus confirmata, quas 

> _ "Hybernia inferre aut excogitare potuerit, nos, noſtraque Reſpublica, ſubiiſſemus; Imo 
oo tamen hoc quidem leve, nobis Victoribus juſſu victorum, Dominis nutu mancipio- 
rum, Viris & Britannis arbitrio abjectæ & vilis militiz, turpiter, manſuete, ſine gloria, 
fine dimicatione, fine virtute patria, inermis, inertibus, inultis eſſet pereundum: Maxi- 
mo Opprobrio, Crudelitate maxima, fædiſſima autem Servitute, Magno Gulielmo duce, 
liberamur ! Dies profecto hic tandem, ut videtur, tardius per annum ire pertendit, ſeriuſ- 
que ſolito revolyirur, tot, tam magnis, & ſtupendis beneficiis onuſtus graviduſque! Quid 
: enim, Academici, eſt pulchrum aut venuſtum, quid amicum aut jucundum, quid elegans 
& ſplendidum, quid gratum, quid divinum, quid, quod capeſſere, vel etiam a Diis precari, 
velimus, quod non hodiernus dies contineat, quod non complectatur, quod non 
reſtituat nobis, atque etiam deſperatum reducat ? Ut neſciamus, mehercule, utrum dies 
hic, magnum temporum decus & ornamentum, hujus ævi longinqua vetuſtas, ſæcula 
ipſa conderentur, ut tanta nobis apportent, tamque miranda beneficia, an nos facti, 
vita, his auris, fruamur, ut tanta experiremur; & videremus, quanto majori cumulo 
Dii ſuam in nos benevolentiam augere poſſent, cum vitam & patriam ſervarint, 
quam cum dederint; de quibus difficile erit dictu, an ſint magis celebrandi, qui tam 
conſpicuum Sibi honorem, aut colendi, qui huic Diei decus & religionem, aut benefi- 
ci & liberales, qui reipublicæ ſalutem, conciliarint; quæ omnia, adeo mirabilia ſunt, ut 
nulla terræ pars, non reſpublica, non gens ulla, non natio, paria aut ſimilia re unquam 
viderit, vel etiam animo ſit conſecuta; ita ut Dii, qui a reliquo mundo hanc noſtram 
terram pelago & mari ſecernerent & diſtinxerunt, a cæteris gentibus hominum virtute, a 
multis ingenio, ab omnibus doctrina & pietate, eandem videantur præſentia ſua & beneficiis 
diſtinxiſſe; & dubitamus quidem, an illi hanc gentem toto orbe diviſam conſtituerint, 
ut palam fateantur ſe conſervare velle, vel etiam relicto czlo habitare; qui ita præ- 

ſentes nobis opem & auxilium tulerunt, ut conſpectui noſtro ſe oſtentarent, & ate 


oculos fere verſarentur; Deos noſtris oculis pene videre poſſemus ultro citroque cur- 
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uid 
vero majus dici poteſt, quam, Diis etiam inſperantibus, nos a Gulielmo fervari? Gaia 
glorioſius, quam Gulielmum ſervare tanto otio, tanto ſilentio, ſuo ſolius numine & 
præſentia? Omnia, quæ confuſa jacebant & indigeſta, quaſi Deo aliquo jubente, nutu 
ſolius & atbitrio Gulielmi, turbatos extemplo reſtituerunt ordines, & in mirandam rerum 
pulchritudinem ceſſere. Meruit certe hoc tam divinum & præclarum facinus, ut maxi- 
mo Deorum beneficiò ſacrata eſſet dies, quam ornaturus etas admirando tuo. Hoc ſal- 


tem incommodum tua recipit gloria, quod nimio & abundanti munere oppreſſi & 
ſtupefacti, memoria ejus carere & ſenſu videmur; quod, tamen & tibi pariet laudem cum 


omni poſteritate adæquandam, qui ita ſervaſti nos pereuntes, ut apparcat te noſtræ ſa- 
luti cum Diis conſuluiſſe ex naturæ tuæ divina quadam benevolentia, ex tua propria 
animi clementia & miſericordia ſingulari, cum ſtupore noſtro nos neſcire velis, cui vi- 


tam & libertatem, quas tu condonaſti, debeamus. Deum itaque Optimum Maximum, im- 


primis, ſumma Religione, contentiſſimo ardore, pleniſſima animi benevolentia, ſuſpicimus 
& venetamur, qui ne opinantes, crudeliſſima clade pene obruti, ſolius Dei beneficio & 
numine erepti, ſæviſſimo periculo, nocturno, inextricabili fere, ſubdueimur; nullis 
precibus vocatus, nam nec timor ullus invaſit, nullis templis extructis, ſine victima, 


eripuit; Poſtea tibi, Gulielme, maximas, quas poſſumus, & quæ optimo jure tuæ ſunt, 


gratias hñabemus, primum, quod beneficium in nos collocaſti, quod nulla erit æternitas 
abolitura, nulla ætas tacebit, nulla conficiet aut conſumet vetuſtas, deinde, quod noſtras 
tes a te ſervatas & reſtitutas gubernare dignatus cs, Gentiſque Anglicanæ ſalute & for- 
tunis, & neceſſitudinem tuam, & hominum dicacium contumelias, poſteriores duxiſti; 
Vobis poſtremo, Academici, impenſe gratulamur de veſtra omnium ſalute, quam hodier- 
no die conſecuti fuiſtis, de vitis, de fortunis, maxime vero de Religione veſtra & A- 


cademia, de illis ipſis ſedibus, quas impletis, quæ omnes, quam pene deploratæ, ſunt a 


Diis ſapientibus & bonis in veſtram iterum fidem & clientelam commiſſæ. Quod, ſi- 


quis ſpe ducitur ſe poſſe rem noſtram turbare aut evertere, dehinc id ſperate deſiſtat, cum 


Dii ejus tutelam ſuſceperint z quos enim dedi putabant, defendi intelligunt; quos traditu- 
ros ſperabant, vident propugnare; ut vero porro deſperent, Deorum patrocinium, quod 
dono prius accepimus, in poſterum merebimur, nec recuſabunt gratos defendere, quos 
tuerentur immeritos. Hoc tamen Deos ſuppliciter & enixe rogamus, noſtra tandem 
lztitia, qua majorem capere non poſſumus, definiant hujuſce diei celebritatem, nec, quod 


a tanto naufragio Rempublicam iterum prohiberent, ſuo etiam auxilio percupimus nimium 


præfidant, ne res noſtræ ſæpius, & duriori manu, tenſæ ſpe citius aliquando diſſilire vi- 
deantur. Ne diutius vos teneam, hæc gens & reſpublica bis ſub auſpiciis Novembris perfuncta 
eſt funeſto fatalique exitio; & hic ſpiritus, quem trahimus, non alia conditione ſuppe- 
ditari videtur, quam ut Deos, Gulielmum, & hunc ipſum Diem, celebremus; Cujus me- 
moriam, ut dici poteſt Deos ipſos fovere, qui tam ſedulo noſtram ejus & toties im- 


plorarint, patriam venerari, vos autem, & hiſce dicendi exercitationibus, & aliis inſtitutis op- 
timis & ſapientibus, caviſle, ut colant Veſtri benevolentia ſempiterna, ita Nos, quod reli- 


gioni & officio decet, quod noſtro in vos obſequio, exoptamus in dies vigere, in annos 
floreſcere, per omne ævum, tempora, æternitatem, fore perennaturam. 
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